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EUROPE IS GOING DIGITAL - A GLANCE AT THE DIGITAL COMPETENCES
OF THE ROMANIAN CITIZENS

The technological ascension represents one of the main phenomena encountered by today's society, influencing almost
every field of activity of the modern world. In fact, technology has become part of our daily life, whether we refer to active

participation in society, learning, work, or other activities.

In order to gain a favorable position compared to other states considered as global powers, the European Union is constantly
striving to advance in various fields, placing special importance on the digitalization of the Member States. In addition to the
technological side, the process of digitalization takes place with and through the human factor. Thus, we are concerned with the
human capital and its digital competences, as their deficiency or absence can have negative effects both on the general life
chances of citizens and on the digital progress of EU Member States.

Romania is striving to make the most of the digital revolution, the possibilities and benefits offered by it, trying to contribute
to the digital progress of the European Union and to consolidate its position among the other Member States. However, given the
aforementioned issues, it is natural to wonder if citizens' skills support the digitalization process or represent a shortcoming in
this regard. Thus, the fundamental purpose of this article is to provide an overview of the digital competences of Romanian
citizens, dealing with aspects such as the evolution of the last years and the current status related to the analyzed phenomenon.

Keywords: Digital Skills, Digitalization, European Union, Romania.

1. Introduction

The current economic environment, considered the key
factor in terms of the stability and development of any
country, is characterized by intense change and
competition, under the influence of the globalization of the
production of goods and services. According to van Laar et
al. [1], the field of Information and Communication
Technologies (ICTs) underlies the rapidly changing
economy. Thus, in the current context of modern society,
the digital transformation has gone from the trend stage to
the necessity stage.

Each country undertakes considerable efforts in order
to strengthen its position, support and drive economic
development. The need to implement technological tools
has been understood worldwide, as these are already
present in almost any industry, field of work or activity.
However, not all countries in the world are digitally
progressing at the same pace, which may be reflected in
their performance and economic well-being.

At European Union level, the policies implemented aim,
inter alia, at streamlining and supporting the
implementation of digital tools by all Member States, to
gain a competitive advantage over other global powers. In
terms of digital performance in recent years, it has been
found that all EU Member States progressed [2]. However,
the recorded progress was not similar among the countries
under analysis. Countries such as Finland, Sweden, the
Netherlands and Denmark have proven to be leaders in
digitalisation at EU level, while other Member States still
face difficulties in doing so. Despite all the undertaken
efforts, Romania was placed at the end of the digitalization
ranking for the entire period of the last half decade.

As the human being represents the entrepreneur of any
activity, its importance in terms of digitalization is obvious. In
addition to the technological side, the progress of which
cannot be disputed, we consider human capital as being a
key factor to consider when analysing a country's digital
evolution. Regardless of the field over which the technology
exerts its influence, it is extremely important that people
have the necessary skills to efficiently manage and operate

it. Therefore, we refer to human capital as summing up the
digital skills of individuals and their ability to use technology,
generating a maximum level of efficiency.

Among the policies implemented at EU level the New
Skills Agenda for Europe could be mentioned, adopted
by the European Commission in 2016, which aims,
among others, to improve the digital skills of the
population on a large scale, not just IT professionals.
The document in question characterizes the digital skills
of citizens as a necessity both in the labour market and
in participation in society [3]. In a more recent view,
digital skills are considered to be part of the category of
basic skills of individuals, along with literacy and
numbering, while mentioning that many citizens have
limited or outdated digital skills [4].

Given the previously discussed aspects, the main
objective of this paper is to provide an overview on the
digital skills of Romanian citizens, in the context in which
the EU is struggling to ensure the transition to digital. In
order to achieve the stated objective, the following
research questions are addressed:

e Which are the key digital competencies needed for
human capital in the 215 century?

e Does Romania's digital progress in recent years
highlights a favourable situation for the country compared
to the rest of the EU?

e The digital competences of Romanian citizens
support or represent a deficiency in terms of the country's
digital development compared to other EU Member States?

e Which are the weaknesses and strengths related to
the digital skills of Romanian citizens?

e Which are the potential factors influencing the
development of digital skills among Romanian citizens?

The research methodology is based on the
predominant analysis of secondary sources. Therefore, the
main aspects considered in the research result from official
statistics or from direct observation of reality. The authors'
contribution is identified both in terms of reviewing the
current status of the analysed subject, as well as the

© Bogoslov I. A., Georgescu M. R., Lungu A. E., 2021
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analysis of the influencing factors
development of digital skills in Romania.

2. Key Digital Skills for Human Capital in the
21stCentury — The European Framework

The increased technologicalization and almost ubiquity
of such tools in all fields is changing the paradigm in terms
of key skills needed by individuals in the 215 century, both
in terms of labour market integration and in terms of
participation in society and the contribution to the welfare of
the economy as a whole. The extremely diverse ways in
which ICT tools can be used and especially the projected
trends related to the development of this field (technologies
such as augmented reality, virtual reality, 10T, etc. could be
mentioned) determine the need for new skills to be
acquired by citizens, in addition to capabilities related to
technology use at the basic level.

regarding the

In an attempt to provide a comprehensive definition
with respect to the digital skills concept, the literature has
presented vast views over time. Therefore, we are already
familiar with concepts such as information literacy,
technological skills, ICT skills and so on. However, the
concept of digital competence is an evolving one, adapted
to the progress of ICT and the needs of today's society.
Hence, in order to understand the approached concept, we
will refer to one of the best-known works in this regard,
namely DigComp — Digital Competence Framework for
Citizens. Developed for the European Union, DigComp
was first published in 2013 and gradually updated, now
reaching the DigComp 2.0 version. Within DigComp
2.0 [5], 21 key digital competencies for citizens in the
21st century were identified, targeting five main areas as
can be seen in the table below:

Table 1. The European Competence Framework for Digital Citizenship — DigComp 2.0

Area of competence

Digital competence

Implications

I. Information and
data literacy

I. 1. Browsing, searching and
filtering data, information and
digital content

Searching for data, information and digital content, accessing and navi-
gating among them;
Creating and using custom search strategies.

I. 2. Evaluating data,
information and digital content

Analysis, comparison and evaluation of digital content in terms of its
reliability and credibility.

I. 3. Managing data,
information and digital content

Organizing data, information and digital content in a structured environ-
ment.

II.  Communication
and collaboration

Il. 1. Interacting through digital
technologies

Interaction with multiple digital technologies and understanding their
purpose in certain contexts.

Il. 2. Sharing through digital
technologies

Sharing digital content through appropriate technologies;
Existence of knowledge regarding assignment and reference practices.

Il. 3. Engaging in citizenship
through digital technologies

Use of private and public digital services for the purpose of participation
in society.

11.4. Collaborating through
digital technologies

Co-construction and co-creation of resources and knowledge through
the use of collaborative digital technologies.

1. 5. Netiquette

Awareness of issues related to behavioral norms and know-how in the
context of the use of digital technologies and interaction in digital envi-
ronments.

Awareness of the generational and cultural differences of the audience
and adaptation of communication strategies to them.

Il. 6. Managing digital identity

Creating and managing one or more digital identities and protecting
them.

Ill.  Digital content
creation

Ill. 1. Developing digital
content

Creating and editing digital content in various formats.

Ill. 2. Integrating and re-
elaborating digital content

Creating digital content and knowledge by modifying existing digital con-
tent for improvement.

Ill. 3. Copyright and licences

Understanding how to license and copyright digital content regardless of
its format.

Ill. 4. Programming

Development of sequences of instructions that can be understood by
computer systems, following which an actions can be performed or prob-
lems can be solved.

IV. Safety

IV. 1. Protecting devices

Understanding issues related to threats and risks in digital environments.
Understanding security and safety measures;
Understanding reliability and confidentiality aspects.

IV. 2. Protecting personal data
and privacy

Awareness of the use and sharing of personal information for the pur-
pose of protecting oneself and others;

Understanding that digital services use privacy policies in order to inform
users about how their personal data is used.

IV. 3. Protecting health and
well-being

Avoiding health risks and threats to physical and psychological well-
being in the context of the use of digital technologies;

Protecting oneself and others against possible dangers in digital envi-
ronments;

Awareness of the effects of digital technology on social welfare and so-
cial inclusion.

IV. 4 Protecting the

Awareness of the impact of the use of digital technologies on the envi-

V. Problem solving

environment ronment.
V. 1. Solving technical e |dentifying the technical problems related to the digital devices used and
problems the ability to solve them.

V. 2. Identifying needs and
technological responses

Adjusting and customizing digital media according to identified personal
needs (e.g., accessibility).

V. 3. Creatively using digital
technologies

Production of innovative knowledge and services using digital technolo-
gies.

V. 4. Identifying digital
competence gaps

Identifying areas where digital literacy needs to be improved or updated;
Supporting other people in order to develop their digital competence;
Searching for self-development opportunities in line with digital evolution.

Source: Based on data provided by Vuorikari et al. [5].
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Although acquiring digital skills may seem like a simple
task, looking at the table above, we easily notice that being
digitally competent in the 215t century has many implications,
as the basic use of computing systems is not enough.

3. Human Capital Digital Skills Influencing Roma-
nia's Digital Progress

As a Member State of the European Union, Romania
acts in accordance with the policy developed by it,
aiming the development and alignment of the country
with the other Member States from several perspectives,
including digitalization. In addition to many other issues
considered important in the digitalization process,
human capital is receiving increased attention. The
importance of human capital skills is obvious in any
context, as they represent the engine that underpins any
action. Thus, in the following parts of this research we
intend to present some notable information regarding
the digital progress of Romania as a whole, highlighting,
at the same time, the main aspects considering the
digital competences of the Romanian citizens.

3.1. Romania's Overall Digital Progress compared
to the EU

As an instrument of measuring Romania's digital
progress, we can refer to the Digital Economy and Society

Index, well known as the DESI/ Index. The DESI Index was
implemented by the European Union in order to monitor the
degree of digitalization of Member States, analysing five
main dimensions: Connectivity, Human Capital, Use of
Internet, Integration of Digital Technology and Digital Public
Services. In fact, the DESI Index is based on four areas of
competence related to DigComp: Information,
Communication, Content creation and Problem solving [5].

The efforts undertaken in recent years by Romania to
digitalize the public and private environment, but also in
terms of the society transition to the use of ICT tools, have
materialized in a slight evolution of the country from this
perspective. However, the results provided by the DESI
Index highlight the fact that, although Romania progressed,
in the last five years it has ranked among the last or even
last place compared to the rest of the EU Member States in
terms of digitalization.

At the end of 2020, Romania ranks 26" out of 28
(Fig. 1) in terms of digitalization according to the DESI Index
[6], based on which the main findings are summarized
below. Although the position does not rank the country as a
leader in digitalization at EU level, the recorded data
determined the transition from the 27™ place (registered in
2018 and 2019) to the 26%.
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Fig. 1. European Union Member States' performances in digitisation-2020

Source: Data provided by the European Commission [7] —

The widespread availability of high-speed and high-
bandwidth fixed networks, predominantly in urban areas,
determined Romania to record, at the end of 2020, the best
results for the Connectivity dimension within the DESI
index. Having the increased connectivity as a strong point
in terms of digitalization, Romania has the foundations of
an infrastructure that will favour the transition process to a
digital economy and society. Compared to the other
Member States, Romania was above the EU average
(50.1) in terms of Connectivity, with a score of 56.2,
occupying the 11" place in the ranking.

However, for the other dimensions, Romania recorded
lower performances. The weakest digital progress
registered in 2020 was in terms of Digital Public Services.
The increased share of e-Government users registered for
Romania ranks the country 8" in the European Union.
However, this progress is not enough to compensate the
deficiency in other indicators within the Digital Public

Authors' own representation.

Services dimension, such as services performed entirely
online or digital public services for enterprises, for which
our country ranked 28,

Another digital shortcoming encountered refers to
Internet Use, Romania registering the weakest progress in
this regard, compared to other EU Member States. It is
important to mention the preference of Romanian citizens to
use online Social Media services. Although, overall, the use
of the Internet is low in our country, Romania ranks 6% in the
EU in terms of the Social Networks indicator within the
analysed dimension. Specifically, 81.7 % of internet users
use social networks, compared to the EU average of 64.9 %.

The digital evolution recorded in 2020 by Romania is
also well below the EU average in terms of the Digital
Technology Integration dimension, for which Romania
ranks 271. 23 % of Romanian companies manage to share
information electronically, while 11 % benefit from
opportunities offered by the analysis of large volumes of
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data. However, only 8 % of Romanian companies use
Social Media tools, the EU's average standing at 25 %.

With regards to the Human Capital dimension, the
results reveal a stagnation compared to 2019, Romania
occupying the 27 position both in 2020 and in the previous
year. In terms of both basic digital skills and basic software
skills held by the country's citizens, Romania ranks second
to last compared to EU Member States. Findings on this
dimension show that less than a third of people aged 16 to
74 have at least basic digital skills, compared to the EU
average of 58 %. In addition, only 10 % of Romania's
population has digital skills above the basic ones, which
ranks the country last in the EU in this regard.

The five dimensions analysed in the DESI Index and
briefly presented above highlight the digital progress of
Romania, stressing both indicators for which there has
been an increased performance and indicators whose
results show a weak digital evolution. Overall, for the
country considered for analysis, the poor digital
performance is much higher compared to those that favour
a leading position in terms of digitalization within the
European Union.

The potential causes of the overall digitalization of EU
Member States have been extensively studied over time.
For example, referring to the DESI index, recent research
[8] refers to the consumption index, whose 1.% increase
could result in an increase of about 0.2 in terms of
digitalization, while the increase in unemployment by 1 %
could cause a decrease of about 0.2 in the digital progress.
These aspects, along with many others, can also be
considered in terms of Romania's digital evolution.
However, since understanding the digitalization
phenomenon involves considering an extensive number of
influencing factors, consistent with the purpose of this
research, we will focus on the Human Capital dimension
within the DESI index.

3.2. Human Capital Digital Skills in the Last Five
Years — Overview for Romania

In order to understand whether the development of
digital skills by citizens is a constant problem for
Romania or the sharp evolution of other EU Member
States has made Romania lag behind, we will focus on
the progress of the Human Capital dimension. The
period of analysis considered refers to the last five
years, i.e. 2016—2020, the metrics being compared both
internally and externally, at EU level.

Referring further to Romania's digital progress
measured through the DESI Index, we must keep in mind
that the considered dimensions are weighted differently.
Overall, the five dimensions contribute to the digitalisation
of the country according to the effects considered on the
economy and society.

Being a composite index, DESI suggests that the
dimensions considered for analysis do not represent areas
that individually contribute to digital development but form a
whole that acts as such. However, we easily notice the
importance given to the human factor and the digital skills it
holds in digitalizing a country. Along with Connectivity
(25 %), the Human Capital dimension (25 %) contributes
50 % to the overall results of the digitalization of an EU
Member State, with the other dimensions being ranked lower.

At internal level, comparatively analysing the five key
dimensions based on the percentual growth recorded from
2016 to 2020, we notice that the Human Capital dimension
recorded the slowest progress (Table 2). First of all, this
aspect suggests increased difficulties in terms of the
development of digital skills among Romanian citizens,
compared to the slightly increased ease of digitalization for
the other directions. Also, the association between the
increased share of the Human Capital dimension in the
DESI Index and its low progress for Romania may have a
less favourable impact on overall result of the Index,
affecting the progress of the other dimensions in question.

Table 2. DESI Index Dimensions' Percentual Growth for Romania

Year Human Capital Connectivity Use of Internet Integ-;at:on of Digital bigital {’ubhc
echnology Services
2016 27.50 40.26 26.06 18.77 34.20
2017 30.20 43.64 26.29 19.86 37.10
2018 31.10 48.80 31.50 20.80 41.10
2019 31.50 50.00 35.00 21.30 45.00
2020 33.20 56.20 35.90 24.90 48.40
Growth 2016-2020 21 % 40 % 38 % 33 % 42 %

Source: Based on data provided by the European Commission for 2016—2020.

Although Romania's progress over the last five years
reveals constant improvements in the digital skills held by
its Human Capital, it is important to note the evolution of
this dimension at EU level. In this sense, the results of the
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30
20
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Index considered in the current research, i.e. DESI reveals
that, for the entire period 2016—2020, Romania registered
values well below the EU average (Fig. 2).

# European Union

Fig. 2. Comparative Evolution of Human Capital Dimension Related to the European Average

Source: Data provided by the European Commission [7] — Data extraction and visualization made by the authors.
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Given the aspects briefly discussed above, we are
aware that the poor development of digital skills related to
the human factor is rather a major internal problem for
Romania, and not just a unfavourable position compared
to the European average determined by the evolution of
other Member States. It is obvious that, from a
competitive point of view, Romania has to undertake
considerable efforts in order to obtain a favourable
position compared to other EU countries, but it seems
that even internally it fails to follow the sharp upward
trend compared to the other dimensions analysed.

3.3. Breaking Down the Digital Evolution of Human
Capital for Romania

Within the DESI Index, the dimension considered for
analysis in the present research, i.e. Human Capital, is
calculated as a weighted average of normalized indicators,
corresponding to the two main sub-dimensions: Internet
User Skills (50 %) and Advanced Skills and Development
(50 %). In terms of individual indicators, each of them

represents 33 % and is distributed within the sub-
dimensions as follows:

1. Internet User Skills: 1a. At least Basic Digital Skills, 1b.
Above basic digital skills and 1c. At least basic software skills;

2. Advanced Skills and Development. 2a. ICT
Specialists, 2b. Female ICT specialists and 2c. ICT
graduates.

Considering the way of calculating the Human Capital
dimension as a whole, it becomes necessary the detailed
individual analysis regarding the mentioned
subcomponents becomes imperative in order to identify the
weaknesses and strengths related to the digital abilities of
the Romanian citizens.

Regarding Internet User Skills, Romania faces major
problems compared to the European Union average (Fig. 3).
Although the percentage of individuals with at least basic
digital skills and at least basic software skills has steadily
increased in recent years, the major shortcoming is
represented by the number of people with digital skills
above basic skills. In particular, this indicator has stagnated
in recent years, with only 10 % of individuals in this group.

30 261 266 ___ 274 ___ - 274 _ __ 282
25 > — — — — — > — — —
20
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10 — @
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Fig. 3. Internet User Skills - Romania vs EU

Source: Data provided by the European Commission [9] — Authors' own representation.

Advanced Skills and Development subdimension
represents a challenge for most EU Member States. The
overall scores obtained for Romania in this respect are far
less from the European average (Fig. 4) compared to those
related to the Internet User Skills indicator. However, we
can see some indisputable shortcomings. Although
Romania has been well positioned over time in terms of
ICT graduates, surpassing the EU average of 3.6 % in

2020, by 56 % of all graduates, the problems arise
compared to ICT Specialists. The existence of slight
increases from year to year did not determine Romania's
recovery in terms of ICT specialists, who currently
represent a much smaller proportion of the workforce (2.2 %)
compared to the European average (3.9 %). Related to
Female ICT specialists, the indicator registered values close
to the European average annually, but always below this.

30
18.4 18.8 20,2 20,5 211
20 — -t ————-°%
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10 :
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- - — Romania
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Fig. 4. Advanced Skills and Development — Romania vs EU

Source: Data provided by the European Commission [9] — Authors' own representation.

The aspects presented above indicate improvements
in the Human Capital dimension for all the indicators
included in it. Looking back, the results of the DESI
indicator reveal that Romania encounter difficulties with
ICT specialists, 80 % of companies that have either

recruited or tried to recruit ICT specialists reporting such
deficiencies [10]. The problems are even more pronounced
compared to the cluster of basic digital skills (1a. At least
Basic Digital Skills, 1b. Above basic digital skills and 1c. At
least basic software skills), Romania being far behind the
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other EU Member States. A better visual representation of
% of individuals for each indicator within the sub-
dimensions related to Human Capital is offered through

Fig. 5, considering the results obtained in 2020 for
Romania, compared to the European Union average.

1a. At least basic digital
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2c. ICT graduates

2b. Female ICT specialists

skills

1b. Above basic digital
skills

1c. At least basic software
skills

2a. ICT specialists

- - - - Romania

European Union

Fig. 5. Human Capital Dimension Indicators — Romania vs EU

Source: Data provided by the European Commission [9] — Authors' own representation.

The obtained findings after breaking down the digital
evolution of Human Capital for Romania characterize, in
fact, the digital competencies of individuals as representing
a weak point in the digitalization of the country. The
problems derive mainly from the "base", as Romanian
citizens have insufficient levels of essential digital skills.

4. PESTLE Analysis of Education System in
Romania from the Perspective of Facilitating Digital
Skills Development

Given the current situation and the evolution in recent
years with respect to the development of digital skills
among individuals in Romania, an increased interest
should be attributed to the identification of potential factors
influencing this progress. Therefore, the following
assumptions and aspects reflect the results of the authors'
analysis regarding various circumstances, situations and
facts that may or even affect, favourable or unfavourable,
the development of digital skills in Romania. In order to
obtain a comprehensive overview of the current situation,
the PESTLE approach was chosen, analysing the six main
categories of factors: Political, Economic, Socio-Cultural,
Technological, Legal and Environmental.

According to the results of a recent study developed by
Statista [11] on the main barriers to the development of
digital skills, almost a third of Romanian respondents
reported lack of time as the main impediment. At the same
time, 22 % of the people included in the analysis reported a
lack of adequate training opportunities for such skills.

Given the lack of training opportunities reported by
Romanian citizens and starting from the premise that
education represents the starting point in the
development of a society as a whole and any skills of its
members, we will focus on factors that influence the
capabilities of the Romanian educational environment to
support the empowerment of individuals with digital skills.
It is obvious that the development of digital knowledge
and skills is not limited to learning in a formal educational
environment, but we consider that this represents the
basis of the process. Thus, we will refer to some main
aspects, directly related to the educational environment
and intensely debated over time.

e Political and Legal Factors

Despite all efforts, Romania is facing a turbulent
political and legal environment, dominated by corruption
and very increasingly unstable. This situation is also felt in
the evolution of the educational environment and its
alignment with the European Framework on Digital
Competences. The change of more than 20 ministers of
the Ministry of Education and Research since 1989 has led
to difficulties in achieving consistency in the development
of education policies. Although there are many
government-led projects that aim to improve the levels of
digital skills of Romanian citizens, inconsistency in their
implementation leads to limited results.

The legislative uncertainty specific to Romania,
directly correlated with the political environment, also
affects education, continuing to represent a major
obstacle for the development of modern educational
institutions. The main problems affecting the educational
environment by disfavouring the implementation of
measures to support the development of education refer
to difficult administrative procedures, high level of
bureaucracy and frequent changes in the rules and
policies applied in the educational environment.

On the other hand, we refer to the educational curricula
as it is established at a centralized governmental level in
Romania, by the competent bodies, through various legal
and political decisions. The development of digital skills as
a point of interest in education in Romania is materialized
by the existence of Technology of Information as an
optional separate subject in primary education (ISCED 1)
and Informatics and Technology of Information and
Communication in lower secondary education (ISCED 2)
and in upper secondary education (ISCED 3). The
European Commission report on Digital Education at
School in Europe [12] highlights that Romania seems to
have the longest training time for ICT (digital skills) as a
separate compulsory subject in upper secondary
compulsory education (168 hours) compared to other EU
countries. Moreover, regarding the development of digital
competences in non-university tertiary education (ISCED 4)
and higher education (ISCED 5-8), in addition to the
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existence of specialized study programs in the field of ICT,
often the program followed includes disciplines specific to
the development of digital skills in a common trunk.

However, given Romania's poor results on digital skills,
we consider that the existence of disciplines designed to
determine the development of digital skills is not enough.
However, the school curricula is a major problem. We are
not referring only to the methods used, but to the content of
the curriculum itself, which is often challenged by public
opinion. The strict deepening of some basic digital
elements does not determine the alignment of the
Romanian educational curricula to the European
Framework on Digital Competences. On the other hand,
the inclusion of separate disciplines related to ICT does not
seem to be the best option. Digital skills should also have a
cross-cutting component, with applicability in all other
disciplines, not just in a stand-alone course, so as to
prepare the human resource for the labour market.

e Economic Factors

The economic evolution of a country has a major
impact on education, especially in terms of investments.
According to Eurostat [13], the index of GDP per capita in
purchasing power standards (PPS) for Romania,
expressed in relation to the European Union average set at
100, is 69. This result ranks the country on the 4" position
at the end of the ranking compared to other EU Member
States. Therefore, we observe a poor economic
performance of Romania as a whole.

Currently, the Romanian education system is certainly
underfunded (2.8 % of GDP) compared to the EU average
(4.6 %), also recording the lowest percentage within the EU
[14]. The major consequence consists in the inability to
modernize, which is also negatively reflected in the access
to technology in training institutions.

In addition to the major investments needed to facilitate
access to technology in educational institutions in Romania,
investments in institutional development and staff training in
the IT field are also needed. According to the Education and
Training Monitor [14], Romania is facing major shortcomings
in terms of qualified teachers in primary education and in
teachers in lower secondary education in the field of ICT,
especially affecting disadvantaged communities (rural areas,
poor communities and Roma).

¢ Socio-Cultural Factors

Romania is facing a demographic decline, a situation
that has led to the closure of approximately 42 % of
educational institutions between 2010 and 2016 [14].
Unfortunately, the downward trend still exists, consequently
affecting the access to education, especially in rural areas.
The rural-urban gap is quite large, but there are also some
urban areas that face such problems. Thus, it is obvious
that the impossibility of accessing education also affects
the development of digital skills by the human factor.

On the other hand, in order to explore the Romanian
culture over time, numerous studies have been carried out,
the evaluations being developed both at regional level and
compared to other states. In order to obtain an overview of
the main factors specific to Romanian culture in relation to
other cultures, we can refer to the method proposed by
Geert Hofstede. Although this involves evaluating six key
dimensions, we will refer to two of them, namely
Uncertainty Avoidance Index (UAI) and Long-Term
Orientation (versus Short-Term).

The development of digital skills as an objective in
training institutions has emerged as a need determined by
the evolution of ICT and digitalization as a whole, a
phenomenon characteristic of today's world. Not being part

of the core curricula from the outset of learning, the
creation of digital skills among learners has involved and
continues to involve the change of traditional learning and
its transition to digital.

Based on the Hofstede model, avoiding uncertainty
refers to the degree to which members of a society feel
uncomfortable with uncertain and ambiguous situations
[15]. A society with a high degree of UAI experiences, as a
consequence, a major resistance to change. Specific to
human nature, individuals naturally try to keep their
methods and habits constant, but these behaviours differ
from culture to culture.

The Long-Term Orientation dimension refers to how
each society maintains connections with the past while
addressing the challenges of the present and the future
[15]. As in the case of UAI, societies prioritize these
fundamental objectives differently by either focusing on the
traditional (with a low score for the Long-Term Orientation
dimension) or being attracted by new (with an increased
score for Long-Term Orientation size).

Obtaining a score of 90 in terms of the degree of
Uncertainty Avoidance Index and a score of 52 for the
Long-Term Orientation dimension [16], Romania is
characterized by a culture in which members have an
extremely high preference for avoiding uncertainty and
relatively increased for maintaining traditional activities.
This has a negative effect on the educational environment,
not supporting the savings and efforts in modern education
as a way to prepare for the future. Consequently, the
working methods, teaching techniques and all the
mechanisms involved in Romanian education may be
obsolete. Thus, the transition to the new, to digitalization
and the formation of skills needed in this regard can be
profoundly affected.

e Technological Factors

Romania's digital infrastructure supports the use of
online instruments by providing means that increase
connectivity and Internet access. However, with respect to
the main technological factors affecting the development of
digital competence, referring to the existence of ICT-
specific tools in educational institutions, we identify major
problems. According to the information provided by
Statista, in Romania, the number of high school students
per computer in 2017/18 was 12 [17]. Although there are
favourable situations in this regard, they are still low and
the general infrastructure of the Romanian education
system needs consistent improvements in order to
digitalize, ensuring proper conditions for developing human
capital digital skills. Actually, in developing countries, such
as Romania, the high cost of digital devices can be
prohibitive. Fortunately, the costs of ICT devices are
following a sure downward trend.

¢ Environmental Factors

As mentioned above, the development of digital skills
represents a process that can only be supported by
ensuring access to specific devices. Although these
devices serve as a replacement for many traditional tools,
for example by providing benefits in terms of paper
consumption, there are also arguments against this.

High-performance digital devices involve increased
energy consumption. Given the limited resources existing
in educational institutions in Romania, we can consider
this aspect as a less favourable one, which does not
necessarily support the start of processes aimed at
developing digital skills, mainly due to the financial
constraints.
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5. Conclusions and Future Research Directions

Providing an overview, the phenomenon under
analysis in this paper was examined from the perspective
of a competitive context, given the current situation in
which the country is trying to progress towards obtaining
the best possible digital position at EU level. Thus, the
present research, although having as a starting point data
extracted mostly from external sources, highlights some
notable aspects regarding the development of digital skills
of Romanian citizens and potential influences on the
phenomenon:

e Compared to the European Union average, the
evolution of the digital competences of the human capital
represents one of the weakest points for Romania, the
results obtained over time ranking the country on the last
positions in this respect.

e Although the progress on the development of
citizens' digital skills is steady, the growth over the last five
years is much smaller compared to other dimensions of
digitalization. Given that the importance given to Human
Capital in measuring the degree of digitalization of the
country, the low results may adversely impact the final
scores related.

e Romania faces major problems regarding the basic
digital competencies of individuals and the group of basic
competencies. In the absence of basic digital skills, it
becomes impossible to develop modern social and
economic systems based on digital instruments.

e In the absence of substantial investments in
education, Romania will not be able to cover the gap
concerning the development of digital skills. It is mandatory
to implement projects to ensure the alignment of Romanian
education with the European Framework on Digital
Competences.

Regarding the future directions of the research, it is
intended to carry out quantitative research on the
phenomenon analysed, the aim being on the one hand to
confirm or refute the assumptions of this paper, and on the
other hand to provide results of greater relevance.
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€BPOIA NEPEXOAUTb HA LIN®POBI TEXHONOrT - i
nornag HA ULMePOBI KOMMETEHLUII rPOMAOAH PYMYHII

TexHonoziyHuli nidliom € 0OHUM 3 OCHOBHUX si8UW, 3 SIKUM CMUKaemMbCsi CbO20OHIWHE CycninbCcmeo, enuearoyu MNPakKmMu4Ho Ha eci cghepu
disnbHOCMI cy4acHo20 ceimy. ®akmu4yHO, MexHosI02isi cmana YaCMUuHOK HalWo20 MOo8CsIKAeHHO20 Xummsi, 6ydb mo akmueHa yyacms y xummi
cycninbcmea, Hag4aHHs1, po6oma abo iHwi eudu JdisinbHOCMI.

o6 3aliHamu euzidHe cmaHoeuuwe NopieHsIHO 3 iHWUMU Oep)xasamu, siKi egaxarombcsi ceimoeumu depxkaeamu, €eponelicbkuli Coro3 noc-
miliHo npaz2He 0o npozpecy 8 pi3Hux cghepax, HadaroHu ocobueozo 3Ha4deHHs yughpoeisayii depxae-ynerie. Kpim mexHonoziyHo2o acnekma,
npoyec yugpoeizayii sidbysaemsncs 3a yyacmro nrodcbko20 ¢hakmopa i yepe3 Hbo20. TakuMm 4YUHOM, Hac yikaeumb JI0OCLKUlU Kaniman i io2o
yugpposi KomnemeHruii, ocKinbku ixHili Hedorik abo 8idcymHicmb MOXe He2amueHO MO3Ha4YUMUCS K Ha 3a2a/lbHUX XUMMmesUX WaHcax 2pomadsiH,
mak i Ha yughpoeomy npozpeci depxae-4nerie €C.

PymyHis npaeHe MakcumasnibHO euKkopucmosysamu yugposy pesoslioyito, MPONoHo8aHI Het0 MOXueocmi U nepesazu, HaMa2ar4ucb 3pobu-
mu ceili Hecok y yugpoeuli npozpec €eponelicbko2o Coro3y i 3MiyHUMU ceoi no3uyii ceped iHwux depxxae-yneHie. O0Hak, 3 o2nsady Ha 32adaHi
npo6nemu, NpupodHO 3adamucsi NUMaHHsAM, YU CNPUsIOMb HasdUYKU 2pomMadsiH npouyecy yugposisayii, abo € HedosliKOM y UbOMYy 8iOHOWEHHI.
Takum YuHOM, OCHO8Ha Mema daHoi cmammi — npedcmaeumu 021510 yughposux KoMnemeHyili 2pomadsiH PyMyHii, po3ansiHyewu maki acnekmu, sik
eeoJIroyist 3a ocmaHHiI poku i MOMoYHull cmaH, Noe'sizaHi 3 aHasli308aHUM sieuWEM.

Knro4voei cnoesa: yugppoei Hasu4ku, yugposisayisi, €eponelicbkuli Coto3, PymyHisi.
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WU. A. Borocnos, a-p ¢hunococuu, acucr.

Cubunckum yHmBepcurtet "llyyan Bnara”, Cubuy, PymbiHus,
M. P. lxxopaxecky, A-p comnocodcuu, npod.

fAcckun yHusepcutet umenm A. U. Kysbi, PyMblHus,

A. E. NyHry, acn.

fAcckun yHusepcuteT umenm A. U. Kysbl, PyMbiHusa

EBPOMNA NEPEXOOUT HA LW®POBbLIE TEXHONOIMU —
B3rndan HA LMePOBbIE KOMMETEHUWU TPAXXOAH PYMbIHUA

TexHonozu4eckuli nodbeM npedcmassnsiem coboli 0OHO U3 OCHOBHbLIX sie/leHuUll, C KOMOPbIM cmaskueaemcsi ce2o0HsiWHee ob6wjecmeo,
OKa3bleasi enusiHue nNpakKMuyYecku Ha ece cghepbl OesimesibHOCMU CO8PeMEeHHO20 Mupa. ®aKmu4yecKu mexHo02usl cmarsna Yacmeio Haweli noeceod-
HeesHoli Xu3Hu, 6ydb mo akmueHoe y4acmue 8 XU3Hu obuiecmea, o6y4yeHue, paboma unu dpyaue eudbi dessmesibHOCMU.

Ymob6bl 3aHAMb 8bI200HOE MOJIoKEHUE M0 CpasHeHUlo ¢ Opyaumu 2ocydapcmeamu, cHumarouumucsi 2nobanbHbimu depxaeamu, Eeponed-
ckuii Coro3 mocmosiHHO cmpeMumcsi K rnpo2peccy 8 pa3nuyHbix obrnacmsx, npudasasi ocoboe 3Ha4YeHue yugposusayuu 2ocydapcme-4eHos.
MomumMo mexHosI02U4ECKO20 acneKkma, NMPoyecc yugpoesusayuu npoucxodum ¢ yyacmuem 4esioeeyecko20 ¢hakmopa u Yepe3 Hez2o. Takum obpa-
30M, Hac UHMepecyem Yyesi08e4ecKuli Kanuman u e2o yugposble KOMIEMEeHYUU, MOCKOLKY UX HeEO0CMamoK Uslu omcymcmeue MoXxem Hezamus-
HO CKa3ambCs KaK Ha 06Wux XU3HeHHbIX WaHcax epaxdaH, mak u Ha yugpoeom npozpecce 2ocydapcme-4neHoe EC.

PyMbIHUSI cmpeMumcsi MaKcumasibHO UCMOo/Ib308amb YuUgposyro peeosiloyuio, npednazaeMblie €0 803MOXHOCMU U npeumyujecmea,
nbimasicb eHecmu ceoli eknad e yugpoeoli npozpecc Esponelickozo Coro3a u ykpenums ceou no3uyuu cpedu dpyaux 2ocydapcme-4sieHos.
OOdHaKo, y4umbieasi ymoMsiHymsie npobriemMbl, eCmecmeeHHO 3a0ambCsi 80MPOCOM, crioco6¢cmeayrom flu HasblKUu 2paxodaH npoyeccy yugposu-
3ayuu unu siensiromcsi He0ocmamiyKom 8 3moM omHoweHuu. Takum o6pa3om, OCHO8Hasi yesb daHHOU cmambu — npedcmasums 0630p yugpo-
8bIX KoMnemeHyul epaxdaH PymbIHUU, paccMompes makue acrneKmal, Kak 380/1104usi 3a nocsedHue 200bl U MeKyujee coCmosiHue, cesi3aHHoe
C aHanu3upyembiM si8JIEHUEM.

Knroyeenie cnoea: yugpoesie HasbIKu, yugpoesusayus, Eeponelickuii Coro3, PyMbIHusi.
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AGILITAT UBER UNTERNEHMENSGRENZEN HINAUS

Unternehmen verlassen sich bei der Entwicklung von Software und Loésungen héufig auf das Know-How externer
Dienstleister. Moderne Arbeits- und Kollaborationsformen verdndern gleichzeitig die Entwicklung von Produkten und
Dienstleistungen. Wie beeinfliissen diese Trends die Zusammenarbeit und Zusammenarbeit zwischen Unternehmen und ihren
externen agilen Dienstleistern?

Ziel dieser wissenschaftlichen Arbeit ist es herauszufinden, welche Schritte unternehmen miissen, um agiles Arbeiten und
die Zusammenarbeit mit externen Dienstleistern umzusetzen.

Daher wurde anhand einer Fallstudie inklusive einer qualitativen Befragung herausgefunden und aufgezeigt, welche
MaBnahmen und MaBnahmen Unternehmen ergreifen miissen, um das Ziel einer effektiven Umsetzung einer agilen
Zusammenarbeit und Zusammenarbeit zu erreichen. Drei Kernthemen wurden identifiziert, auf deren Grundlage die
Forschungsfragen zu den MaBnahmen beantwortet werden: Erstens, welche Mdglichkeiten Unternehmen haben, ein internes
agiles Setup zu implementieren, um mit agilen Dienstleistern auf Augenhéhe zusammenzuarbeiten. Zweitens, welche
Vertragsvarianten die agile Zusammenarbeit unterstiitzen und verbessern kénnen und drittens, welche agilen Techniken und
Methoden in der agilen Zusammenarbeit eingesetzt werden sollten.

Die Ergebnisse der Fallstudien bestéitigen die Annahme, dass die drei identifizierten Kernthemen fiir eine effektive
Zusammenarbeit im agilen Umfeld essenziell sind. Wahrend einerseits nachgewiesen wurde, dass sich die Vertragsanforderungen
hinsichtlich ihrer Flexibilitdt und Anpassungsfdhigkeit verdnderten, wurde andererseits auch nachgewiesen, dass das interne Setup
agile Treiber, Techniken und Methoden erfordert, um eine effektive Zusammenarbeit mit agilen Dienstleistern zu erméglichen. Dieser
Artikel gibt einen Uberblick iliber die wichtigsten Inhalte innerhalb der drei genannten Kernthemen und gibt Unternehmen zudem
Hinweise, wie sie eine Basis fiir eine effektive Zusammenarbeit schaffen kénnen.

Schlagworte: Agilitét, agile Vertragsvarianten, Kooperation externer Dienstleister, neue Rahmenbedingungen.

1. Introduction
Der Trendbegriff Agilitdt, bzw. agiles Arbeiten im

steigendem Kostendruck fallt es Unternehmen mit
klassischen Strukturen aus den verschiedensten Branchen

Unternehmenskontext, genief3t derzeit einen grof3en Hype.
Gerade in der modernen Managementliteratur finden sich
unzahlige Werke, die sich damit beschaftigen wie, wann
und warum agiles Arbeiten in Unternehmen eingefiihrt
werden muss. Der Agilitatsbegriff lasst sich jedoch schon
bis zuriick in die 1950er Jahre verfolgen, in der Talcott
Parsons die wesentlichen Bestandteile einer agilen
Organisation herausarbeitete. Der Grundstein fir die
wichtigsten agilen Werte, Prinzipien, Techniken und
Methoden, die heutzutage in agilen Organisationen
verwendet werden, wurde 2001 durch das agile Manifest
geschaffen, welches heutzutage als das malgebliche
Werk in diesem Bereich angesehen wird [1]. Doch was
bedeutet Agilitdt im Unternehmenskontext eigentlich?
Hausling und Fischer beschreiben Agilitdt als Fahigkeit,
sich dauerhaft an die turbulente und vor allem unsichere
und komplexe Zukunft anpassen zu kénnen [2]. In Zeiten
sich rasch verdndernder Markte und Kkontinuierlich

schwer, sich auf verdndernde Bedingungen einzustellen.
Stark verkirzte Durchlaufzeiten fir Produktentwicklungen
und die schnelle Anpassung an sich verandernde
Rahmenbedingungen machen Agilitat haufig zum Mittel der
Wahl fir Organisationen, die im VUCA Umfeld um ihr
Uberleben kampfen miissen. Einer Studie der Boston
Consulting Group zufolge, in welcher mehr als 1.100
Flhrungskrafte und Mitarbeiter aus mehr als 40 Landern
und zehn verschiedenen Branchen befragt wurden,
konnten agile Organisationen bis zu finf Mal hohere
Margen und starkeres Wachstum als die starre Konkurrenz
erzielen [3]. Langst hat der Trend zur agilen Ausrichtung in
allen Unternehmensgrofen Einzug gehalten. Sowohl kleine
Unternehmen als auch globale und transnationale
Konzerne wie General Electric, Adidas und Accenture
haben ihre gesamte Wertschopfungskette in agile
Strukturen transformiert [4, 5]. Gleichzeitig ist Agilitét kein
Heilmittel fir jede Organisation, jedes Projekt oder jede

© Bockhaus-Odenthal E., Siegfried P., 2021
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Produktentwicklung. Ein Unternehmen muss sich im
Projektmanagement immer entscheiden, welchen Grad an
Unvollstandigkeit der Ziele es bereit ist in Kauf zu nehmen.
Dieser Grad kann sowohl zu einem plangetriebenen als
auch zu einem agilen Projekt flihren. In diesem
Zusammenhang ist der richtige Einsatz von agilen
Methoden und Techniken essenziell fir den Erfolg der
agilen Organisation [6, 7].

Doch was bedeutet dies eigentlich fir Unternehmen,
die agil mit externen Dienstleistern zusammenarbeiten
mochten? Besonders deutsche Unternehmen setzen
immer starker auf Outsourcing [8, 9]. Der Bereich IT ist
hiervon am starksten betroffen. Dies bedeutet im
Umkehrschluss, dass immer mehr Unternehmen bei der
Entwicklung von Software und anderer Produkte auf
externe Dienstleister und deren Know-how angewiesen
sind [10, 11]. Allein in Deutschland nutzen ca. 73 % der
Softwareentwickler agiles Arbeiten im Alltag [12]. Um mit
diesen Unternehmen auf Augenhdhe zusammenarbeiten
zu koénnen, bendtigt es auf Auftraggeberseite nicht nur
Verstandnis von Agilitdt, sondern auch Eigeninitiative, um
die vollen Vorteile der kollaborativen  agilen
Zusammenarbeit und dessen Innovationskraft nutzen zu
kénnen. Wie genau und welche Methoden in der
Zusammenarbeit mit externen Dienstleistern, wenn es nicht
allein um die vertragliche Gestaltung geht, genutzt werden
sollten, lasst die meiste Fachliteratur jedoch offen. Ziel
dieser Arbeit ist es, auf diese Problematik eine Antwort zu
geben. Zur Beantwortung der Problemstellung wurde ein
Dienstleistungsunternehmen ausgewahlt, anhand dessen
die Untersuchung stattfindet.

Das ausgewahlte Unternehmen als Tochtergesellschaft
innerhalb eines deutschen GrolRkonzerns, wurde als
Fallbeispiel ausgewahlt, da in der  neueren
Unternehmensstruktur keine eigene Softwareentwicklung
verankert ist. Andererseits verbleiben interne Ressourcen,
welche die Auswahl und Koordination der externen IT-
Dienstleister steuern. Agiles Arbeiten wird genutzt, um
Produkte effektiv und in kurzer Zeit zu entwickeln. Das
Unternehmen ist sowohl bei der Konzeption als auch bei
der Entwicklung von Produkten auf externe Dienstleister,
beispielsweise  Softwareentwickler, angewiesen. Die
dadurch entstehende Abhangigkeit wird bei der
Entwicklung von innovativen Softwarelésungen in Zukunft
noch starker an Bedeutung gewinnen. Stellvertretend
hierflr steht ein aktuelles Pilotprojekt des Unternehmens,
in welchem externe Softwareentwickler zur Entwicklung
des Produktes beauftragt wurden. Das Unternehmen ist ein
ideales Beispiel, um uber den Forschungsansatz der
Fallstudie die Frage nach einer effektiven Zusammenarbeit
mit externen Dienstleistern beantworten zu kdénnen. Im
weiteren Verlauf werden zur Vereinfachung das
Unternehmen "River GmbH" und das Pilotprojekt "Wave"
genannt. Da besonders in Deutschland viele Unternehmen
ihre |IT outgesourct haben und somit eine zumindest
ahnliche Struktur wie das betrachtete Unternehmen
aufweisen, sollen die Forschungsergebnisse und
abgeleiteten MaRnahmen und Empfehlungen durch eine
analytische Generalisierung einen Ansatz fiir eine Vielzahl
von Unternehmen bieten.

Im Rahmen dieser Arbeit wurden drei Kernthemen
identifiziert, anhand derer die Problemstellung
beantwortet wird: Erstens, welche Mdglichkeiten
bestehen, ein internes agiles Setup aufzubauen, um auf
Augenhéhe mit externen  agilen Dienstleistern
zusammenzuarbeiten. Zweitens, welche vertraglichen
Konstrukte bei der agilen Zusammenarbeit am
forderlichsten sind und drittens, welche agilen Methoden

und Techniken zur kollaborativen Zusammenarbeit mit
externen Dienstleistern eingesetzt werden sollten.

Zunachst wird in dieser Arbeit der Begriff Agilitat im
Unternehmenskontext definiert und seine historische
Entwicklung erlautert. Hiernach werden die wichtigsten
Grundlagen des agilen Arbeitens, dessen Werte,
Prinzipien, Techniken, Methoden und deren individuellen
Eigenschaften aufgezeigt. Da agiles Arbeiten kein
abstraktes Modell ist, werden im nachsten Schritt agile
Methoden, die sich zur kollaborativen Zusammenarbeit und
Produktentwicklung in der Praxis bewahrt haben,
vorgestellt. Im Anschluss werden verschiedene Ansatze
erlautert, um in einer Organisation agile Strukturen, bzw.
ein internes agiles Setup zu etablieren. Um das
groRtmogliche Potenzial der agilen Zusammenarbeit auf
Augenhéhe mit externen Dienstleistern erreichen zu
kénnen, missen diese Ansatze in Verbindung mit der
Forschungsfrage  spater in der Analyse und
Mafinahmenableitung  Berlcksichtigung  finden. Im
nachsten Schritt werden sowohl traditionelle als auch agile
Vertragsmodelle vorgestellt und die zugehdrigen
Voraussetzungen, sowie Chancen und Risiken der Modelle
erlautert. Bevor im empirischen Teil die Auswertung der
Experteninterviews stattfindet, wird das Forschungsdesign
und das methodische Vorgehen vorgestellt. Die
Darstellung und Interpretation der Ergebnisse, in der die
empirischen Befunde auf die Theorie zurlickgefihrt werden
und konkrete MaRBnahmen fir Unternehmen abgeleitet
werden, bilden den Ubergang zum Fazit, in dem die
Forschungskernfrage beantwortet wird. Die Arbeit schlie3t
mit dem Aufzeigen von Limitationen und gibt einen
mdglichen Forschungsausblick.

2. Agilitat

Im ersten Teil dieser Arbeit werden die Grundlagen
der Agilitit und des agilen Arbeitens vorgestellt.
Zusatzlich werden Konzepte zur Einfuhrung von agilen
Strukturen in Organisationen erlautert und die Historie
der Agilitat kurz eingeordnet.

Agilitdt beschreibt im Unternehmenskontext die
grundsatzliche Fahigkeit einer Organisation flexibel auf
unvorhergesehene Ereignisse und Anforderungen zu
reagieren. Wendigkeit, Beweglichkeit und Gewandtheit
sind die zentralen Bestandteile und messen den Grad der
Agilitdt des Unternehmens. Agile Organisationen besitzen
die Fahigkeit auf Veranderungen nicht reaktiv, sondern
proaktiv zu agieren [14].

2.1. Historie

Die erste historische Entwicklung der Agilitdt im
Kontext von Organisationen lasst sich zurlckfihren auf
das Jahr 1951, in welchem Talcott Parsons sein Werk
"The Social Systems" verdffentlichte. Parsons arbeitete in
seinem Buch wesentliche Bestandteile einer agilen
Organisation heraus, wie das Uberleben und Sterben von
Unternehmen, die Anpassung an die gegebenen
Umweltfaktoren, sowie die Integration verschiedener
Interessensgruppen innerhalb und aulerhalb der
Organisation. Ebenfalls stellte er heraus, dass die
Anpassungsfahigkeit eine der wichtigsten Eigenschaften
von Organisationen darstellt [15]. Zwischen 1978 und
1990 gewinnt organisationales Lernen an Bedeutung.
Verschiedenste Forschungen und Veréffentlichungen in
diesem Bereich koénnen als Wegbereiter zur agilen
Organisationsform gesehen werden. Die
Organisationslehre spielt in diesem Kontext eine zentrale
Rolle, da die Merkmale der lernenden Organisation die
Grundbausteine der spéateren agilen Organisation bilden
[16]. Die Umsetzung der Merkmale individuelles
Wachstum, mentale Modelle, Lernen im Team, Denken in
Systemen und die gemeinsame Vision waren
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Grundvoraussetzungen zur Definition der agilen
Organisationsform, welche sich im weiteren Verlauf der
Zeit entwickelte [17].

In den 1990er Jahren riickt das Thema Agilitdt immer
starker in den Fokus der Organisationsforschung. Zahlreiche
Veroffentlichungen ebnen den Weg fiir die ersten Ansatze
zur Nutzung von agilen Methoden in Unternehmen.
Wahrend 1986 Hirotaka Takeuchi und Ikujiro Nonaka im
Harvard Business Review den Artikel "The New Product
Development Game" verdffentlichten und somit erstmals den
"Rugby Approach" vorstellten, verkniipften Nagel und Dove
1991 Agilitat mit der Unternehmensvision in ihrem Werk
"21st Century Manufacturing Enterprise Strategy". Diese
Arbeit flhrte im spateren Verlauf dieses Jahrzehnts zu
weiteren Forschungsaktivitaten, schnelleren
Produktentwicklungen und dem organisationalen
Zusammenspiel von multi-funktionalen Teams [16,18].
Hoéhepunkt der Historie war die Schaffung des "agilen
Manifestes" im  Februar 2001. 17 renommierte
Softwareentwickler entwickelten ein Schriftstiick mit den
wichtigsten  Werten und  Prinzipien der agilen
Softwareentwicklung. Unter diesen Personlichkeiten waren
unter anderem die spateren Begrinder des Scrum
Frameworks Jeff Sutherland und Ken Schwaber. Trotz des
spezifischen Ursprungs aus der Softwareentwicklung, lassen
sich die Lehren der agilen Zusammenarbeit auch auf andere
Industrien Ubertragen. Das agile Manifest, welches einen
wesentlichen Meilenstein in der modernen Agilitatslehre
darstellt, bietet dementsprechend ein Ubergreifendes
Referenzmodell und genief3t in moderner Literatur héchste
Anerkennung [16] und Digitaleneuordnung. Die vier
zentralen Grundsatze des Manifestes sind:

1. Individuals and interactions over processes and tools

2. Working software over comprehensive documentation

3. Customer collaboration over contract negotiaton

4. Responding to change over following a plan [19]

2.2. Agiles Arbeiten

In der Organisationslehre bezeichnet der Begriff Agilitat
nach Forster und Wendler eine kundenorientierte, schlanke
und flexible Organisationsgestaltung. Agile Unternehmen,
welche oftmals die Charakterziige einer jungen und
modernen Organisationsform aufweisen, nutzen zumeist
neu entwickelte Technologien zur Erhéhung der eignen
Agilitat [20]. Agiles Arbeiten im Projektmanagement ist sehr
facettenreich. Zur besseren Erklarung lasst sich agiles
Arbeiten in agile Werte, Prinzipien, Techniken und
Methoden unterscheiden:

e Agile Werte bilden das Fundament des agilen
Arbeitens

e Agile Prinzipien basieren auf den agilen Werten
und bilden die Handlungsgrundsatze

e Agile Techniken sind konkrete Verfahren zur
Umsetzung der agilen Prinzipien

e Agile Methoden geben den agilen Techniken eine
Gesamtstruktur hin zum Projektmanagement

Um Entscheidungen treffen zu konnen, bei denen uns
die notwendigen Informationen fehlen und  wir
dementsprechend vor neuen, unerwarteten
Herausforderungen stehen, sind agile Werte notwendig. In
der agilen Arbeit bilden sie das Fundament fur den Erfolg
der genutzten Methoden. Diese Werte kdnnen nicht direkt
vermittelt werden, sondern werden von Akteuren in realen
Entscheidungssituationen  verinnerlicht.  Entsprechend
erfolgt die Aneignung Uber systematisches Lernen durch
gesammelte Erfahrungen. Demzufolge verandern sich die
Werte im Laufe der Zeit und beeinflussen allgegenwartig
unser Handeln. Beispielsweise basiert die Scrum-Methode
auf eigenen Werten, die das Fundament der agilen
Prozesse bilden [21]. Agile Prinzipien sind entwickelte

Handlungsgrundsatze, die die Voraussetzung zur
erfolgreichen Umsetzung von agilen Arbeitsweisen bilden
[21]. Agile Techniken sind konkrete Verfahren, die zur
Umsetzung agiler Prinzipien dienen und somit helfen ein
konkretes Projektmanagement aufzusetzen.
Hauptaufgaben der agilen Techniken sind die Erh6éhung
der Flexibilitdt und Eigenverantwortung sowie die
Steigerung der Motivation im Team. Folgende agile
Techniken finden in der Praxis die gréf3te Anwendung:

e Task Board: Ubersicht iiber aktuelle Aufgaben

e Use Cases: Anwendungsfalle, Anforderungen aus
Kundensicht beschreiben

e Daily Stand-up-Meetings: Effiziente Statusmeetings,
tagliche Besprechungen im Stehen

e Work-in-Progress-Limits [WIP-Limits]: Begrenzung
von parallelen Aufgaben zur Wahrung der Produktivitat

¢ Burn-Down-Charts: Visualisierung des Arbeitsstands

e Timeboxing: Feste Zeitvorgaben

e Planning Poker: Dynamisches
Schatzung von Aufwanden

e Geschiftswert: Moglichst friihzeitige Erzeugung
von Kundennutzen

o Definition of Done: Klare Festlegung, wann eine
Aufgabe als fertiggestellt gilt

e Osmotische Kommunikation:
Informationsstand herstellen

e Earned Value: Fortschritts- und Budgetkontrolle

e Story Points: Einheit fliir Aufwandsschatzungen

e Epic Persona: Zusammenfassen von verwandten
Anwendungsfallen

o Perspektive des Kunden einnehmen [22]

Agile  Methoden  verlangen  dauerhafte  und
kontinuierliche Interaktionen zwischen den
Teammitgliedern [23]. Sie beruhen auf den agilen
Prinzipien und sind geblindelte Handlungen und in
Konzepte Ubersetzte Aktionen. Entsprechend ist die agile
Methodik als Anwendung der Prinzipien zu verstehen [24].
Zu den wichtigsten in der Praxis eingesetzten Methoden
gehdren folgende:

e Scrum
Kanban
Design Thinking
Lean Start-Up
Unified Process
Extreme Programming
Adaptive Software Development [ASD]

e Agile Enterprise [25, 22, 26]

2.3. Agile Organisation

Um mit agilen externen Dienstleistern auf Augenhohe
arbeiten zu konnen, muss der Auftraggeber nicht nur
Verstandnis fur agile Partner aufweisen. Besonders eigene
agile Strukturen und Experten sind notwendig, um das
volle Potenzial der Zusammenarbeit ausschdpfen zu
kénnen [27]. Entsprechend werden im folgenden Kapitel
verschiedenste Ansatze zur Einfuhrung von agilen
Strukturen erlautert.

Agile Methoden werden fiir Prozesse oder einzelne
Projekte bzw. Produkte eingesetzt. Die Ubertragung
dieser Techniken in die Organisation,
Unternehmensstrategie und -philosophie ist dabei eine
grolRe Herausforderung. Um agile Strukturen in
Unternehmen zu schaffen, ist sowohl eine schrittweise
Anndherung als auch die stdndige Begleitung durch
professionelles Change Management noétig. Agilitat
einzufihren bedeutet nicht von Tag X an alle Strukturen
zu verandern, sondern in einem ganzheitlichen Prozess
neue Werte und Prinzipien in der Organisation zu
verwurzeln. Die Prinzipien und Werte sind die

Verfahren zur

Gleichen



ISSN 1728-2667

EKOHOMIKA. 3(216)/2021

~17 ~

Grundvoraussetzung fur die
Techniken und Methoden [28].

Der Transformationsprozess zur agilen Organisation
kann verstanden werden als die Reduzierung bzw.
Minimierung, bis hin zur vollstdndigen Eliminierung nicht
wertschdpfender Tatigkeiten. Mit nicht wertschdpfenden
Tatigkeiten sind Aktivitdten gemeint, die aus Kundensicht
keinen Einfluss auf den Customer Value haben. Die
Kunden konnen in diesem Fall nicht nur externe, sondern
auch interne Kunden sein. Zentralfunktionen treten in
diesem Zusammenhang als Dienstleister auf, die ihre
internen Kunden mit entsprechenden Dienstleistungen
versorgen. Wertschopfende  Tatigkeiten sind  also
Aktivitdten, die zur Erstellung von beispielsweise neuen
Produkten dienen [29]. Im folgenden Teil werden drei
Konzepte zur Implementierung von Agilitdt auf
verschiedensten Unternehmensebenen vorgestellt.

2.4. Enterprise Agility

Das Enterprise  Agility Konzept nimmt die
Herausforderungen der strukturellen Einfihrung von
Agilitdt an, indem es die agilen Prinzipien von der Team-
auf die Produkt- und Portfolioebene Ubertragt. Dabei ist
dieses Konzept kein dezidiertes Vorgehensmodell, sondern
ein Framework, welches die agile Geisteshaltung verstarkt,
alte Gewohnheiten kritisch hinterfragt und Veréanderungen
ermoglicht. Ziel von Enterprise Agility ist es Produktivitat
und Innovationsfahigkeit zu erhéhen.

Wahrend Agilitdt bzw. agile Methoden und die damit
verbundenen Werte und Einstellungen hauptsachlich auf
Teamebene, haufig in Entwicklerteams, eingefihrt werden,
ist die Tragweite des Enterprise Agility Konzeptes deutlich
grofRer. Das Konzept verandert die Einstellungen, die Art
der Arbeitsteilung sowie Handlungsroutinen ber mehrere
Unternehmensebenen  hinweg. Diese tiefgreifenden
Forderungen verandern Routinen der
Organisationsstruktur, steigern die Produktivitdt und
Lieferfahigkeit, erhohen Qualitat und lassen
Organisationen flexibler  auf  sich verandernde
Rahmenbedingungen reagieren. Diese Ziele gelten nicht

Nutzung von agilen

Scope

Klassisches
Vorgehen

Zeit l Budget

Basis

nur fir einzelne Teams, sondern fir das gesamte
Unternehmen. Kurz zusammengefasst: Enterprise Agility
erhéht den Kundennutzen.

Die ausgefeilte Planung und eine Entwicklung, die
deutlich hinter dem Planungsprozess beginnt, beschreibt
klassische Handlungsroutinen, die Enterprise Agility vom
Ansatz her verandern kann. Trotz der Tatsache, dass es
verschiedene Segmente gibt, in denen das klassische
Projektmanagement sich weiterhin als zielfihrend erweist,
sind schnelllebige Bereiche wie die Softwareentwicklung
stark auf die Kreierung von Marktinnovationen angewiesen.
Produkte, die erst nach langer Planung auf dem Markt
erscheinen und den Kundennutzen durch Substitute oder
andere Innovationen verloren haben, sind am Markt nicht
mehr absatzfahig. Entsprechend muss eine
Marktinnovation drei Anforderungen erfullen: Sie muss
erschwinglich und funktionstiichtig sein und zudem einen
Bedarf beim Kunden wecken. Ist der letzte Punkt nicht
erfillt, ist das Produkt obsolet. In der klassischen
Vorgehensweise, in welcher Scope, Budget, Zeit,
Ressourcen und Arbeitsteilung klar definiert werden, ist die
Gefahr diesen entscheidenden Punkt nicht zu erflillen, sehr
gro3. Gerade in Branchen mit komplexem Markt- und
Technologieumfeld bzw. in  Markten, in denen
Organisationen auf echte Marktinnovationen angewiesen
sind, missen sich diese Handlungsroutinen verandern [28].

Enterprise Agility dreht das Dreieck aus Zeit, Budget und
Scope um und verandert somit das gesamte Vorgehen.
Zentral ist die Fragestellung nach dem Hauptnutzen des
neuen Produktes, ohne detaillierte Plane und Konzepte
vorab zu erstellen. Pilotversionen, die kein fertiges Produkt
darstellen, jedoch einsetzbare Funktionalitaten aufweisen
mussen, werden in kurzer Zeit hergestellt und von
Testkunden gepruft und bewertet. Statt klassisch nach Plan
vorzugehen, entsteht in iterativen Schleifen ein Produkt,
welches ftransparent durch diverse Qualitats- und
Funktionstests entsteht. Genau diese Transparenz ist die
Grundlage des agilen Prozesses, welcher als
nutzengetriebene Vorgehensweise verstanden wird [30].

Zeit Budget

Agiles Vorgehen

Scope

Basis

Abbildung. Vorgehen Enterprise Agility

Die Veranderung iterativ zu arbeiten, anstatt groRen
Aufwand in Analysen und Design zu stecken, andert
besonders die Rolle des Managements in Unternehmen,
die auf Enterprise Agility setzen. Kundennutzen,
Produktivitat, Mitarbeiterentwicklung und Qualitét als die
klassischen vier Auftrage, fir die eine Fihrungskraft
verantwortlich ist, werden gesplittet und entsprechend auf
vier verschiedene Rollen aufgeteilt. Hierdurch wird der
Fokus der Fiihrungskréfte erhéht und einer Uberforderung
entgegengewirkt. Die Verantwortung fiir Qualitat und die

zugehorige Lieferfahigkeit wird auf das Entwicklerteam
Ubertragen. Im mittleren Management werden zusétzlich
Verantwortliche fir Kundennutzen und Produktivitat
eingesetzt. Durch diese Verdnderungen verschlanken sich
nicht nur Fuhrungsspannen, gleichzeitig wachst die
Verantwortung der Linienverantwortlichen [28].

Innerhalb der agilen Organisation erhalten die
einzelnen Auftrage einen eigenen Verantwortlichen in
héchster Organisationsebene:

1. Mitarbeiterentwicklung [People]
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2. Kundennutzen [Value]

3. Produktivitat [Productivity]

4. Qualitat [Quality]

Heruntergebrochen auf Teamebene flihrt ein
Linienverantwortlicher, der primar far die
Personalentwicklung zusténdig ist, ca. drei bis finf Teams.
Jedes Team wird zudem von einem Scrum Master und
einem Product Owner betreut. Area Product Owner sind
entsprechend auf Area Ebene verantwortlich fir den
Kundennutzen und Area Scrum Master fir die
Produktivitdt. Die neue Funktion des Area Architects
verantwortet auf dieser Ebene die Qualitdt. Der Sinn der
Aufteilung dieser Rollen liegt in der Fahigkeit Change, agile
Transition und Produktentwicklung Uber inkrementelle
Prozesse zu entwickeln. Der agile Ansatz bietet kein
fertiges Modell zur Umsetzung, sondern die Médglichkeit
Uber diese inkrementellen Prozesse  passende
Agilitdtsformen zu entwickeln.

Die Formulierung von strategischen Zielen ibernimmt
weiterhin das Top Management auf oberster Ebene. Diese
Ziele werden in die Unternehmensstrategie eingebettet und
ermoglichen den Mitarbeitern die Sinnhaftigkeit der
Veranderung zu verstehen. Entsprechend erklart das Top
Management das Warum und das Was, jedoch nicht das
Wie. Die Art und Weise wie die Ziele erreicht werden
sollen, erarbeiten die einzelnen Abteilungen. Abstrakte
Anforderungen der Geschéftsfihrung passen
dementsprechend nicht in dieses Konzept, sondern
missen klar definiert werden [28].

Neben der klassischen Personalfiihrung, die in diesem
Konzept erhalten bleibt, stellen sich die neuen Funktionen
entsprechend der neuen agilen Struktur auf. Die
Transformation zur agilen Organisation ist kein
Standardprozess, in welchem ein bestimmtes Rezept in
allen Bereichen funktioniert. Vielmehr unterstitzt
Enterprise  Agility die einzelnen Bereiche in der
individuellen Transformation. Ahnlich wie bei Scrum
verandert das Konzept nicht auf
Team-, sondern auf Unternehmensebene die Arbeitsweise
der Organisation. Change Teams verandern schrittweise
und in festgelegten Etappen die Strukturen und Ablaufe in
der Organisation. Erst nach positiver Riickmeldung folgen
die nachsten Bereiche in eine agilere Struktur. Unterstiitzt
werden die Change Teams durch ausgebildete
Engagement Manager, die zusammen mit dem Change
Team agile Prinzipien und Werte einflihren. Die vier
Kernauftrage Mitarbeiterentwicklung, Kundennutzen,
Produktivitdt und Qualitdt entwickeln ihr eigenes
spezifisches Backlog und setzen es in iterativer Form bzw.
nach Scrum definierter Qualitat um. Der
Transformationsprozess geht schrittweise und in
transparenter Form vor, um sich jederzeit an das
verandernde Umfeld anzupassen und die
Wettbewerbsfahigkeit aufrechtzuerhalten [29].

3. Vertragsgestaltung im agilen Umfeld

In  diesem Kapitel wird speziell auf die
Vertragsméglichkeiten in  der  Softwareentwicklung
eingegangen. Agile Methoden und Techniken reRiver
GmbHiv kénnen einfach von der Softwareentwicklung in
die Entwicklung anderer Produkte ubertragen werden.
Entsprechend gleich verhalt es sich bei Vertragen zur
Produktentwicklung.

Um sich flr ein geeignetes Vertragsmodell entscheiden
zu koénnen, muss zunachst betrachtet werden, ob es sich
um ein plangetriebenes oder agiles Verfahren handelt. Im
plangetriebenen Verfahren sind die Artefakte [Pflichtenheft,
Spezifikation etc.] bereits bestimmt. Entsprechend steht
vorab eine halbwegs stabile Grundlage fur die KalkuRiver
GmbHion des Aufwandes fest. Uberraschende und spate

Anforderungen sollten in diesem Verfahren entweder nicht
vorkommen oder unkritisch fur den Projekterfolg sein. In
agilen Verfahren ist bereits die Grundannahme verankert,
dass sich die meisten Anforderungen erst im
Entwicklungsprozess klar herauskristallisieren.
Entsprechend wird haufig auf die Erstellung umfangreicher
Dokumente und klar dezidierter Lastenhefte verzichtet.
Hieraus ergibt sich die Schwierigkeit eine aussageféahige
Vorabschatzung tatigen zu kénnen. Andersherum wirden
fiktive und l6chrige Lastenhefte zu willklrlich geschatztem
Aufwand flihren.

Neben dem  Verfahren ist die Art des
Kooperationsmodells zwischen Anwendern und
Entwicklern zu klaren. Bei Eigenleistern sind Entwickler
und Anwender ausschliellich im selben Unternehmen
beschaftigt. Im Falle des Fremdleisters erfolgt die
Beauftragung eines externen Unternehmens. Bei
plangetriebenen Projekten liegt das Risiko sich andernder
Anforderungen bei dem Auftraggeber. Der Auftragnehmer
tragt allein das Risiko der Produktentwicklung,
beispielsweise bei Mangeln durch mangelnde Qualifikation
des Personals. Bei kooperativen Leistungsgefiigen wirken
externe und interne Mitarbeiter zusammen in gemischten
Teams. In dieser Arbeit liegt der Fokus auf dem Modell des
Fremdleisters, weshalb der Fall des Eigenleisters nicht
weiter betrachtet wird.

3.1. Traditionelle vertragsmodelle in der agilen Welt

Zum weiteren Verstdndnis muss zunadchst der
Unterschied zwischen Werk- und Dienstleistungsvertrag
erlautert werden. Bei dem Werkvertrag schuldet der
Auftragnehmer dem Auftraggeber einen Erfolg in Form
eines Werkes mit bestimmten Eigenschaften. Vorab
werden die Eigenschaften oder Anforderungen mit einem
Lieferzeitpunkt und einem maximalen Preis festgesetzt.
Bleibt der Auftragnehmer den Leistungserfolg schuldig,
entstehen  Ersatzanspriche auf der Seite des
Auftraggebers. Der Auftragnehmer ist in diesem Fall dazu
verpflichtet den Auftraggeber so zu stellen, wie dieser im
Falle der Erbringung der gesamten Leistungen gestanden
hatte. Dies kann enorme wirtschaftliche Konsequenzen fir
den Auftragnehmer bedeuten. Im Falle eines
Dienstvertrages muss der Auftragnehmer die reine
Tatigkeit erbringen und sicherstellen, dass diese im
vorgesehenen Zeitraum erbracht wird. Qualitdt und
Effizienz mussen von mittlerer Art und Gite sein. Die
rechtichen  Konsequenzen sind gegeniber dem
Werkvertrag bei einer schuldhaften Schlechtleistung
deutlich begrenzter. Dieser Vertragstyp wird fiir IT-Projekte
sehr selten gewahlt, da er den wirtschaftlichen
Anforderungen und der Verantwortungsverteilung auf die
Vertragsparteien meist nicht gerecht wird. Andersherum
liegt bei dem Werkvertrag das Risiko starker bei dem
Auftragnehmer. Die Festlegung der Anforderungen bei
einem reinen Werkvertrag ist in der Praxis jedoch nicht
immer vollstdndig mdglich oder gewinscht. Der
Auftragnehmer  kompensiert diese Unsicherheit mit
unwirtschaftlichen Risikoaufschlagen. Entsprechend sind
vertragliche Mischformen zur besseren
Verantwortungsverteilung in der Praxis deutlich geeigneter [7].

3.1.1. Festpreis

Bei dem Festpreismodell handelt es sich um eine
Vertragsart, in der ein fixer Preis und Lieferzeitpunkt fiir die
Entwicklung des Produktes festgelegt wird. Der
Auftraggeber beschreibt in einem vertraglich referenzierten
Dokument wie dem Pflichtenheft alle Anforderungen und
Spezifikationen des  Produktes. Auf Basis des
Pflichtenheftes kalkuliert der Auftragnehmer die Kosten
und den fixierten Preis. Anpassungen des Preises ergeben
sich nur bei sogenannten Change Requests, welche
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auftreten, wenn neue Anforderungen entstehen, die nicht
im Pflichtenheft auftauchen. Im Idealfall ist geregelt, ob es
sich bei einer Veranderung nur um eine Konkretisierung
eines spezifischen Features handelt oder ob es sich um ein
echtes Change Request handelt. Konfliktpotenzial kann
entstehen, wenn diese Change Requests nicht vertraglich
geregelt sind. Change Requests missen im Normalfall
immer nachverhandelt werden. Hier entstehen Probleme,
wenn beispielsweise das Produkt zu einem Kampfpreis
angeboten wurde und Change Requests verhaltnismafig
hoch ausfallen. Dementsprechend kdnnen Festpreise in
der Praxis eine Sicherheit vorgaukeln, die besonders im
agilen Umfeld, mit sich spat verandernden Anforderungen,
nicht bestehen kann [31].

3.1.2. Time and Materials

Time and Materials [T&M] Vertrdage werden in
Dienstleistungskontexten eingesetzt, also wenn
grundsatzlich kein Projekterfolg, sondern eher die
Arbeitsleistung an sich geschuldet wird. Es ist jedoch
moglich, die Vergiltung nach T&M fiir die Erstellung eines
Gewerkes zu beauftragen. In beiden Fallen erfolgt die
Bezahlung des Auftragnehmers nach dem tatsachlich
eingesetzten Personal- & Materialaufwand. Fur den
Auftragnehmer ergibt sich praktisch kein Risiko. Durch
feste Tagessatze bleibt auch die Gewinnspanne des
Auftragnehmers gleich. Eine Kontingentvereinbarung, in
der innerhalb eines bestimmten Zeitraumes definierte
Mengen an Personentagen abgenommen werden mussen,
verringert das Risiko des Auftragnehmers bei plotzlichem
Aussetzen des Projektes. Ohne diese Kontingente sind
meistens kurzfristige Vertragskiindigungen mdglich. Im
Falle des Gewerkvertrages bei T&M liegen die typischen
Pflichten bei den Vertragspartnern, inklusive
Gewabhrleistungen durch den Auftragnehmer. In agilen
Projekten hat sich die Vergitung nach T&M bewahrt, da
das Risiko gegenliber dem Festpreis etwas weniger beim
Auftraggeber liegt. Basisschatzungen sind im agilen
Kontext schwierig zu definieren und meistens gar nicht
erwinscht. Trotzdem kann festgehalten werden, dass auch
im T&M Modell das Hauptrisiko, durch die Unsicherheit der
Hoéhe des eingesetzten Personals und Materials, beim
Auftraggeber bleibt.

Trotz der Tatsache, dass das Festpreismodell und T&M
mogliche Vertragsmodelle fiir agile Projekte darstellen, sind
die Risikoverteilungen in beiden Fallen sehr ungleich. Selbst
bei Spezifikationen wie "T&M mit Deckel", in welcher eine
Obergrenze fiir Kosten festgelegt wird, ergeben sich
Probleme hinsichtlich des Risikos. Der Auftragnehmer stellt
sich mit der Kostendeckelung eher schlechter, da er sowieso
eine fixe Gewinnspanne hat und zusatzlich einen
bestimmten Kostenpunkt nicht Uberschreiten darf. Fir agile
Projekte und Produkte sind modernere Formen der
Vertragsgestaltung besser geeignet [31].

3.1.3. Nutzungsabhéngige Abrechnung

Die nutzungsabhangige Rechnung erfolgt besonders
oft, wenn der Dienstleister das Anwendungssystem
entwickelt hat und fir den Kunden ein Software as a
Service [SaaS] Modell betreibt. Ein prominentes Beispiel ist
Office 365 von Microsoft. SaaS oder auch Pay-per-Use-
Modelle werden in der Regel nach Transaktionen
abgerechnet, wobei unterschiedliche Funktionsumfange
hinzubuchbar sein kénnen. Bei Individualsoftware oder -
projekten besteht fiir den Auftragnehmer bzw. Betreiber ein
hohes Risiko vollstandig nach nutzungsabhangigem Preis
zu verrechnen. Einerseits muisste der Auftragnehmer die
Kosten der Entwicklung abschatzen und andererseits
missten ihm starke Indikatoren fiir die Zahl der spateren
Nutzung vorliegen.

Das Risiko wirde quasi komplett beim Auftragnehmer
liegen. Eine faire Alternative kann eine Mischform aus
Festpreis und Pay-per-Use darstellen. Somit wirde der
Auftragnehmer zwar das Risiko des
Entwicklungsaufwandes tragen, aber die Maoglichkeit
besitzen, Uber ein gutes Produkt mit hohen
Nutzungszahlen hoéhere  Gewinne im gesamten
Nutzungszeitraum  zu  erwirtschaften. Fur den
Auftraggeber ergibt sich in dieser Form eine
Risikoreduktion durch die Sicherheit des vorab
festgelegten Festpreises. Dieses Modell bietet sich vor
allem fiur Situationen an, in denen nicht klar ist, wie eine
erfolgreiche Software gestaltet werden soll. Die
potenzielle Verunsicherung des Auftraggebers ist somit
berlcksichtigt [7]. In der Praxis wurden mit dieser
Vertragsform in agilen Projekten gute Erfahrungen
gemacht. Gerade in Zeiten von VUCA bietet dieses
Vertragsmodell beiden Seiten eine gewisse Sicherheit [32].

Aus folgender Tabelle kann entnommen werden,
welche klassischen Vertragsformen sich fiir Unternehmen
mit unterschiedlichen Reifegraden anbieten. Reifegrade
beschreiben die Fahigkeiten der Dienstleister. Neben den
technischen und fachlichen Kompetenzen, welche
Unternehmen in den ersten beiden Reifegraden aufweisen,
kébnnen  Unternehmen mit hoéheren  Reifegraden
komplexere Projekte in Eigenverantwortung umsetzen.
IT-Dienstleister, die Pay-per-Use-Modelle anbieten, weisen
im Normalfall hohe Reifegrade auf, um komplette Prozesse
des Auftraggebers abwickeln zu kdnnen.

Je mehr Kompetenzen der IT-Dienstleister abdecken
kann, umso risikobereiter wird er aufgrund seiner
Erfahrung sein. Entsprechend ergibt sich die Chance Uber
transaktionsbasierte Abrechnungsmodelle die Risiken
zwischen Auftraggeber und -nehmer besser zu verteilen [7].

3.2. Agile Vertragsmodelle

Im folgenden Kapitel werden Vertragsmodelle
vorgestellt, die die Mdglichkeit zulassen, agile Elemente in
die Vertragskonstruktion einzubauen. Entsprechend bieten
sich diese Modelle in der agilen Produktentwicklung
besonders gut an.

3.2.1. Agiler [inhaltsvarianter] Festpreis

Bei dem agilen Festpreis wird wie beim normalen
Festpreismodell ein verbindlicher Preis vereinbart. Dieser
wird jedoch nicht fiir das Gesamtprodukt festgelegt,
sondern flr einzeln zu entwickelnde Teilprodukte. Obwohl
der Lieferzeitpunkt bereits festgelegt werden kann, ist der
Scope vorab nicht klar definiert. Der groRte Unterschied
gegeniber T&M ist, dass der Auftraggeber keine
Arbeitszeit, sondern Teilprodukte kauft. Wahrend der
Entwicklungsphase entscheidet der Kunde, welche Teile
unverzichtbar und essenziell fir das Produkt sind. Fir den

Auftraggeber entsteht so die Chance auf neue
Gegebenheiten zu reagieren, bestimmte Features
wegzulassen, dafir  jedoch andere in die

Produktentwicklung  einflieBen zu lassen.  Der
Dienstleister ist trotzdem verpflichtet ein fertiges Produkt
zu liefern. Die Teilprodukte sind dabei die einzelnen
Schritte zur Gesamterfillung. Entsprechend werden
essenzielle  Teile  zuerst entwickelt, um die
Funktionsfahigkeit garantieren zu konnen. Der Kunde
kauft also ein Produkt, welches auf der Anzahl der Teile
basiert, die er pro Zeiteinheit bekommt.
Dementsprechend entstehen viele Minifestpreise.
Teilprodukte werden im Backlog des Produktes festgelegt
und kénnen innerhalb des Entwicklungsprozesses
fortlaufend priorisiert werden. Das Backlog gibt somit
einen Uberblick Uber die Funktionalititen der zu
entwickelnden Teilprodukte [33].
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Da der agile Festpreis am Anfang der
Produktentwicklung ausgehandelt werden muss, ist eine
Einschatzung Uber die bendtigte Zeit und den Aufwand der
einzelnen Produktteile des Backlogs noétig. Daher sieht
dieses Modell eine Kalibrierungsphase vor, die eine
Orientierung fur Auftraggeber und -nehmer bietet. Die
Teilprodukte des Backlogs, welche auch User Stories sein
kénnen, werden vorab entsprechend ihrer Komplexitat
geschatzt und bewertet. Hierzu bieten sich die
Dimensionen Geschéaftswert, Umsetzungsrisiko, Aufwand
und Kosten an. Zur vereinfachten Darstellung der
Komplexitat bieten sich Kategorien wie T-Shirt Groften von
S bis XXL oder Gewichtseinheiten an. Zur Einschatzung
der Komplexitat wird folgende Herangehensweise genutzt:
Reprasentative Vertreter der einzelnen
Komplexitatsgruppen werden ausgewahlt und auf
Grundlage des Expertenwissens des Teams bewertet. Dies
funktioniert besonders gut, wenn das Team bereits in
anderen Projekten Elemente in sehr ahnlicher oder quasi
gleicher Form umgesetzt hat bzw. die Einschatzung mit
Praxiserfahrung belegen kann. Diese Phase kann in den
meisten Fallen nicht allein durch den Anbieter durchgefiihrt
werden, weshalb sich Workshops mit dem Auftraggeber
und Kunden als ein probates Mittel bewdhrt hat, um
kollaborativ die Komplexitdten zu ermitteln. Dies férdert
gleichzeitig die Zusammenarbeit und schafft mehr
Transparenz auf beiden Seiten. In der Checkpointphase,
welche 2-5 Sprints beinhaltet, werden durch empirische
Erkenntnisse  die unterstellien = Komplexitaten der
Kalibrierungsphase Uberprift. Auftragnehmer und -geber
entscheiden in dieser Phase ob eine Zusammenarbeit
zustande kommt und wie das Risk Share innerhalb des
Projektes verteilt wird. Sollte die Malligabe bestehen,
einzelne Anbieter miteinander zu vergleichen, kann diese
Herangehensweise mit mehreren Anbietern in einer
Prototyp-Phase oder einem Pitch-Sprint eingesetzt werden.

Nach erfolgreicher Komplexitatsbestimmung ist die
Festlequng des agilen Festpreises bzw. des
Festpreisrahmens moglich, indem die Dbepreisten

reprasentativen Vertreter mit der Anzahl der Elemente ihrer
Komplexitatsgruppe multipliziert werden. Am Ende wird die
Gesamtheit aller Elemente addiert. Sollten einzelne
Features nicht bendtigt werden, kdnnen diese durch neue
Features ersetzt werden.

Die Starken dieses Vertragsmodells liegen vor allem in
der absoluten Budgetsicherheit verbunden mit der
inhaltlichen Flexibilitdit. Wahrend der Auftragnehmer die
Sicherheit bezliglich des Gesamtumsatzes besitzt, bietet
sich fir ihn die Chance, hohere Gewinne zu erwirtschaften,
indem er die Anforderungen gtinstiger realisiert. Nachteile
ergeben sich wenn Anderungen entstehen, welche zu
Uneinigkeiten in der Schatzung der alten bzw. neuen
Anforderungen fiihren. Dem wird entgegengewirkt, indem
Uber das gesamte Projekt hinweg ein Vertrauensverhaltnis
zwischen den Parteien aufgebaut wird. Da bei Anderungen
nur Teile bzw. Features getauscht werden, fuhrt die damit
einhergehende dauerhafte Priorisierung durch den
Auftraggeber automatisch zur Konzentration auf die
wichtigsten Anforderungen. Demzufolge besteht ein
niedrigeres Risiko ausufernder Anforderungen [Feature
Creep] und es bewirkt auRBerdem eine hohere
Konzentration auf das Wesentliche. Besonders gut
funktioniert dieses Vertragsmodell bei
Produktentwicklungen, in denen Anforderungen sukzessiv
ermittelt werden miissen. Somit passt dieses Modell in die
[Software-] Entwicklung im agilen Umfeld, da es agile
Anforderungen beriicksichtigt [34].

3.2.2. Agiler Festpreis pro Iteration

In der agilen Welt sind viele Gegebenheiten nicht fixiert,
sondern unterliegen standigem Wandel. Ware dies nicht
der Fall, wirde man sich ausschlieRBlich auf
Festpreisvertrage verstandigen. T&M Modelle bieten die
Moglichkeit, variable Preise festzulegen bzw. nach
Aufwand zu bezahlen. Das Hauptproblem ist, dass dies ein
Anreizmodell fir Dienstleister ist, moglichst viel Aufwand
zu generieren. Diese Ineffektivitdt des Auftragnehmers
konnte dem Kunden im Zweifel erst sehr spat auffallen.
Agile Projekte bestehen jedoch meistens aus einzelnen
Iterationen, die zeitlich abgegrenzte Teilergebnisse oder -
produkte erstellen. Hier setzt der agile Festpreis pro
Iteration an, sofern die Grundannahme besteht, dass jede
Iteration &hnlich lang dauert und das Entwicklerteam sich
nicht groRartig verandert. Die Vergutung erfolgt in diesem
Modell reRiver GmbHiv einfach: Pro lIteration wird ein
fester Betrag gezahlt. Fiur ein Entwicklerteam von finf
Personen wird beispielsweise der Preis von 500€ pro
Personentag festgelegt. Bei einem zweiwdchigen Sprint
ergibt sich somit 500€ * 5 Personen * 10 Arbeitstagen =
25.000€ pro Sprint bzw. lteration. Auf den ersten Blick wirkt
dieses Modell wie ein normaler T&M Vertrag, in welchem
das Entwicklungsrisiko vollstandig bei dem Auftraggeber
liegt. Rein rechtlich ist dies auch wahr. Der Unterschied
ergibt sich aus der kommerziellen Wirklichkeit. Die zeitlich
begrenzten Iterationen ermoglichen schnelle
Retrospektiven und eine enge Erfolgskontrolle. Sollten
gewtlinschte Erfolge in den Sprints ausbleiben, wird sich
die Zufriedenheit des Auftraggebers schnell verandern.
Spatestens nach mehreren Sprints wiirden automatisch
Gesprache bzgl. der Effektivitat des Entwicklerteams
angestoRen werden. Obwohl der Auftraggeber weiterhin
das Risiko tragt und mit zunehmender Projektzeit eher
abhangiger vom Dienstleister wird, wird dieser trotzdem
vitales Interesse an effizienz- und qualitatssteigernden
Mafnahmen haben, um die erwinschte
Kundenzufriedenheit zu erreichen. Das Modell des agilen
Festpreises pro lteration fiihrt zur Moglichkeit der friihen
EskaRiver ~GmbHion und minimiert somit das
Entwicklungsrisiko auf Seiten des Auftraggebers. Gerade
fur Projekte und Produkte, welche Vviele spéate
Veranderungen der Bedingungen und Anforderungen
aufweisen, ist dieses Vertragsmodell geeignet [7].

3.2.3. Money for nothing, change for free

Dieses Vertragsmodell setzt bei dem Festpreis pro
Iteration an. Neben der ahnlichen Lange der lterationen und
der GroRe des Entwicklerteams, muss zusétzlich davon
ausgegangen werden, dass eine Liste der zu realisierenden
Features existiert. Idee des Konzeptes ist es, dass zwischen
zwei lterationen jederzeit Features ausgetauscht werden
kénnen, ohne dass der Preis angepasst werden muss
['Change for Free"]. Durch das kontinuierliche Nutzer-
Feedback nach den einzelnen Iterationen, erhalt der
Auftraggeber nach kurzer Zeit ein gutes Geflhl fir den Wert
der einzelnen Features. Mit diesem Wissen und der
Flexibilitat kann der Auftraggeber die wichtigsten Features in
der Entwicklung vorziehen. Ab dem Zeitpunkt, an dem nur
noch Features mit geringem Business Value auf dem
Backlog stehen, ergibt sich die Mdglichkeit, die Entwicklung
zu stoppen und den Dienstleister mit einer Abbruchpramie
von z.B. 20 % des eingesparten Aufwandes zu entlohnen,
ohne dass dieser weiterarbeiten muss ["Money for Nothing"].
Fur den Dienstleister ist dies besonders interessant, wenn er
die Moglichkeit hat, im Anschluss sofort in einem neuen
Projekt eingesetzt zu werden. Fur Softwareentwickler mit
hohen Margen kann diese Entlohnung durchaus lukrativ
sein. "Money for Nothing, Change for Free" kann somit beide
Parteien dazu motivieren, moglichst schnell und effizient
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hohen Business Value zu schaffen. Dieses Vertragsmodell
hat jedoch Restriktionen und kann entsprechend nicht bei
jeder Produktentwicklung genutzt werden [7].

4. Research Methodology

Die Untersuchung findet anhand einer deskriptiven
Fallstudie statt. Dieser qualitative Forschungsansatz eignet
sich besonders gut, wenn komplexe soziale
Problemstellungen Anwendung finden, die ganzheitlich,
tiefgriindig und méglichst umfassend untersucht werden
sollen. Bei der Fallstudie wird eine aktuelle Problematik
tiefgehend und innerhalb eines realen Kontexts
beschrieben. Da die gestellte Forschungsfrage
vielschichtig ist, missen mehrere Akteursgruppen erfasst
werden, um herauszustellen, wie das Unternehmen mit
externen Dienstleistern agil zusammenarbeiten kann. Die
Fallstudie stutzt sich auf eine Vielzahl von Datenquellen,
um moglichst viele Blickwinkel zur Beantwortung der
Fragestellung einflieBen zu lassen. Die ermittelten Daten
werden mit den theoretischen Grundlagen
zusammengeflhrt, um die anschlielende Interpretation
vollstandig darstellen zu kénnen. Aus der Analyse lasst
sich dann idealerweise eine analytische Generalisierung
mit direktem Bezug zur Forschungsfrage ableiten [35].

5. Results and Discussion fiir agiles Arbeiten

Im folgenden Kapitel werden auf Grundlage der
gesammelten Ergebnisse der Fallstudie und des
aufgebauten theoretischen Wissens konkrete
Handlungsempfehlungen gegeben, welche Malnahmen
die RIVER GMBH ergreifen muss, um agiles Arbeiten mit
externen Dienstleistern effektiv umsetzen zu kdnnen.

Um agil und auf gleicher Augenhdhe mit externen
Dienstleistern zusammenarbeiten zu konnen, sind interne
agile Strukturen notwendig. Wahrend die RIVER GMBH
Uber nur vier Experten in diesem Bereich verfiigt und
bereits externe Dienstleister mit guten Konditionen
abgelehnt werden mussten, weil man keine geforderten
Product Owner bereitstellen konnte, ergibt sich fir das
Unternehmen im  Bereich des agilen  Setups
Handlungsbedarf. Konkret kann das Konzept Flight Levels
genutzt werden, um agile Strukturen in mehreren Ebenen
einzufthren. Der Vorteil von Flight Levels liegt sowohl
darin, dass nicht jede Person sofort agil arbeiten muss als
auch dass die Umsetzung in einzelnen Bereichen und
Teams inkrementell erfolgen kann [36]. Fur die RIVER
GMBH bietet sich konkret an, mehrere Teams,
beispielsweise in der Produktentwicklung und dem
Business Development, auf Flight Level 2 in den
Interaktionen neu zu koordinieren. Gerade fir
Ubergreifende Projekte kdénnen regelmafige Stand-ups
und Koordinationsboards zur Visualisierung der Teams und
deren Abhangigkeiten eingesetzt  werden, um
Performancesteigerungen zu erzielen [37]. Neben der
Koordination auf Flight Level 2 kann auf Flight Level 1 die
Optimierung der einzelnen Teams erfolgen, indem agile
Rollen eingefiihrt und Techniken bzw. Methoden angelernt
und umgesetzt werden. Die Veranderung erfolgt durch
einen strategischeren Ansatz, welcher durch Flight Level 2
koordiniert wird, um vereinzelte Optimierungen zu
vermeiden. Dieses Vorgehen passt zudem in den Ansatz
der interviewten Experten, einzelne Multiplikatoren in
verschiedenen Bereichen einzusetzen. Die Nutzung von
Flight Levels auf Ebene 1 und 2 fihrt automatisch zu einer
besseren Abstimmung zwischen den sich optimierenden
Teams und ermdglicht echten Kundennutzen zu generieren
[38]. Solange kein klares Bekenntnis aus dem Top
Management zur Agilisierung vorherrscht, ist die Nutzung
von Flight Level 3 nicht durchfiihrbar. Dies spricht jedoch
nicht gegen diese Methode, da Flight Levels seine

Wirkung, wenn auch nicht vollends, auch auf Level 1 und 2
gut entfalten kann.

Neben Flight Levels bietet sich SAFe an, sofern ein
gewisses Commitment aus dem Top Management vorliegt.
Die Starke des Frameworks entsteht aus der Skalierbarkeit.
Eine Mdoglichkeit besteht fir die RIVER GMBH darin,
einzelne Bereiche, [z.B. einen einzelnen Process Stream]
welche derzeit und in Zukunft mit externen Dienstleistern
zusammenarbeiten sollen, durch Essential SAFe zu
agilisieren. Dies erfordert keine komplette Agilisierung der
RIVER GMBH, eignet sich jedoch fir parallel arbeitende
Teams, bei denen entsprechend Scrum als Hauptmethode
eingesetzt wird. Engagement aus dem Top Management ist
bei diesem Framework wichtig, wenn nicht nur die
Teamebene, sondern auch die Programm- und
Portfolioebene lean-agil ausgerichtet werden muss, um die
Geschéftsziele Uber die Unternehmensstrategie und Vision
zu erreichen. SAFe ware aufgrund der vielen Rollen,
Konzepte, Prozessbeschreibungen und der groRen Change
Prozesse eher schwierig umzusetzen. Sollte sich die RIVER
GMBH dazu entscheiden die Unternehmensstruktur agil
gestalten zu wollen, ware SAFe aufgrund der Fokussierung
auf Geschéftsziele eine passende Wahl [39, 40]. Ebenso
kann Enterprise Agility nur genutzt werden, sofern grof3e
Teile des Unternehmens agilisiert werden sollen.

Grundsatzlich kann festgehalten werden, dass die
RIVER GMBH zur Zusammenarbeit mit externen
Dienstleistern eigene agile Strukturen bendtigt, in welcher
sowohl Product Owner als auch agile Experten und ggf.
Scrum Master in den einzelnen Fachbereichen verankert
sind, um somit in der kollaborativen Zusammenarbeit das
bendtigte Know-how, in Verbindung mit der entsprechenden
internen Arbeitserfahrung, bereits inne zu haben.

Neben dem Aufbau von Know-how sind vor allem die
vertraglichen Konstrukte zur Zusammenarbeit mit
externen Dienstleistern ein zentrales Thema. Die RIVER
GMBH nutzt derzeit keinerlei agile Vertrage und schreibt
Produktentwicklungen per Wasserfall aus. Wie die
Ergebnisse der Interviews zeigen, winschen sich die
Experten agile Vertrdge, um die Produktentwicklung
schneller zu starten, realitdtsnaher Projekte umzusetzen
und vor allem Anforderungen an das Produkt erst im
Verlauf der Entwicklung zu definieren. In diesem
Zusammenhang sollte die RIVER GMBH auf den agilen
Festpreis pro Iteration und mit variablem Inhalt setzen.
Der agile Festpreis pro lteration eignet sich besonders,
wenn viele spat auftauchende Anforderungen an das
Produkt gestellt werden. Dieses Vertragsmodell minimiert
nicht nur das Entwicklungsrisiko auf Seiten des
Auftraggebers, es fordert zusatzlich durch die haufigen
Retrospektiven die Zusammenarbeit zwischen
Auftragnehmer und -geber und generiert wertvolle
Customer Insights. Sollten die lIterationen ahnlich lang
sein, wird empfohlen, die Ausstiegsklausel ,Money for
nothing, Change for free" in das Vertragsmodell
aufzunehmen, um noch gréfRere Flexibilitdt zu generieren
[7]. Der inhaltsvariante agile Festpreis sollte genutzt
werden, wenn viele verschiedene Features bzw.
runtergebrochene User Stories mit unterschiedlichen
Komplexitaten entwickelt werden mussen. Ein positiver
Nebeneffekt dieses Modells ist, dass die standige
Priorisierung eine automatische Konzentration auf die
wesentlichen Bestandteile der Entwicklung mit sich bringt
[34]. Bei beiden Vertragsarten sind in mindestens der
ersten Phase der Projektentwicklung kollaborative agile
Elemente [Kalibrierungsphase, Checkpointphase etc.]
enthalten. Je nach Projekt kénnen in beiden Modellen
vom Anbieter zusatzlich freigestellte interne Product
Owner zur Realisierung vom externen Dienstleister
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verlangt werden. Entsprechend miussen fiir diese Falle
interne Ressourcen und agiles Expertenwissen bei der
RIVER GMBH vorhanden sein.

Das  Vertragsmodell T&M kann in einer
Ubergangsphase genutzt werden, bis agile
Vertragsmodelle eingefiihrt werden. Obwohl das Risiko
hauptsachlich beim Auftraggeber liegt, ermdglicht dieses
Modell in gewisser Weise agiles Arbeiten, da spate
Veranderungen der Anforderungen durch zusétzlich
eingekaufte Einheiten ausgeglichen werden kénnen [31].
Sollte ein Produkt wie Wave durch einen externen
Dienstleister nicht nur entwickelt, sondern weiterhin
betrieben werden, bietet die nutzungsabhangige
Abrechnung eine Madoglichkeit, das Risiko auf den
Auftragnehmer zu transferieren. Wave koénnte im Pay-per-
Use-Modell betrieben werden, was zwar die mdglichen
Gewinnmargen verkleinert, jedoch gleichzeitig
risikominimierend wirkt. Da es sich bei Wave um einen
Prototyp handelt, kann davon ausgegangen werden, dass
kein  Dienstleister den Regelbetrieb  vollstandig
Ubernehmen wird, da ein eher hohes Risiko fir den
Dienstleister besteht.

Wahrend das interne agile Setup und die agile
Vertragsgestaltung den Rahmen fir die agile
Zusammenarbeit schaffen, ist die richtige Nutzung von
agilen Methoden der Schlissel fir die erfolgreiche
Zusammenarbeit mit externen Dienstleistern. Die RIVER
GMBH setzt auf innovative Dienstleistungen und wird dazu
in Zukunft eher mehr Produkte und Software, die von
externen Dienstleistern entwickelt werden, bendtigen. Die
Inhalte der Produkte unterliegen oftmals rechtlichen
Regularien und vordefinierten Standards. Gleichzeitig
bendtigt es spezielles Expertenwissen, um Produkte zu
entwickeln, die von den Kunden als wertvoll und nutzlich
erachtet werden. Der Interaction Room bietet fir die
RIVER GMBH eine Methode, um die internen
Fachexperten, Anwender und technischen externen
Dienstleister zusammen zu bringen. Dieses Instrument
kann der RIVER GMBH ermdglichen, eine gemeinsame
Vision unter allen Stakeholdern zu erschaffen,
Kommunikation und kollaboratives Arbeiten zu férdern und
gemeinsam innovative Losungen zu kreieren. Innerhalb
des Interaction Rooms bietet sich eine Mischung aus
Scrum und Kanban an, um Kkontinuierliches Feedback
einzuholen und Uber implementierte Lernprozesse eine
agile Lésungsentwicklung zu etablieren [24, 21]. Essenziell
fur den Erfolg bei der RIVER GMBH ist die Nutzung von
User Stories, um sowohl Transparenz als auch den
bestméglichen Kundennutzen zu erschaffen. In diesem
Zusammenhang muss mindestens ein echter Raum von
der RIVER GMBH zur Verfligung gestellt werden, welcher
den Anforderungen des Interactions Rooms [7]. Wie die
Interviewergebnisse zeigen, wurden bereits Formen von
Design Thinking, Scrum und Kanban eingesetzt. Ebenso
eignet sich der Design Sprint, um schnell Prototypen zu
entwickeln. Diese Methode kann von der RIVER GMBH in
verschiedensten  Bereichen genutzt werden, um
Innovationsprozesse zu fordern [41]. Eine genaue
Eingrenzung der Bereiche ist nicht nétig, da die Methode
kurzfristig und universell einsetzbar ist und in kirzester Zeit
Entscheidungsgrundlagen schafft. Trotz der Tatsache,
dass Design Thinking eher aufwendig ist, konnen Elemente
dieser Methode in den Interaction Room integriert werden,
da viele externe Dienstleister diese Methode nutzen, um
einen flexiblen Prozess mit starker Kundenorientierung zu
implementieren. Fir das Projekt Wave empfiehlt es sich
den Interaction Room in Verbindung mit Scrum und ggf.
Kanban in der Zusammenarbeit mit dem externen IT

Dienstleister einzusetzen, um eine kundenorientierte
Marketplace Lésung entwickeln zu kénnen.

Kanban und Scrum bieten sich zusatzlich an, um
verschiedene interne Bereiche der RIVER GMBH zu
agilisieren und ein internes agiles Setup zu fordern.
Gerade die Einfiihrung von Kanban erfordert keine lange
Schulung, sondern die Einhaltung von Prinzipien und
Werten. Die Einfihrung von Daily Stand-ups, Kanban
Boards, inklusive der Erfassung der Tasks, erfordern nicht
nur einen geringen Aufwand, sondern kénnen bei der
RIVER GMBH in kiirzester Zeit zu positiven Ergebnissen,
wie der Reduktion von falscher Priorisierung, unklaren
Verantwortlichkeiten, Schnittstellenproblemen und
Uberlastung filhren [21].

6. Conclusion

Agilitdt im organisationalen Kontext wird in modernen
Unternehmen haufig als Antwort genutzt, wenn sich die
Unternehmensaktivititen im VUCA Umfeld bewegen.
Obwohl agiles Arbeiten nicht in jedem Umfeld oder
Projekt eingesetzt werden kann, bietet es grundsatzlich
die Maoglichkeit, mit raschen Markt- und
Umweltverdnderungen umzugehen. Nicht nur die
Entwicklung zur agilen Organisation hat in grofRen
Unternehmen, wie Accenture oder General Electric
Einzug gehalten, auch das Thema [IT-] Outsourcing bleibt
im Trend und flhrt zu einer Abhangigkeit von externen
Dienstleistern. Gerade in der Softwareentwicklung
arbeiten die meisten Firmen mit agilen Methoden. Dies
bedeutet im Umkehrschluss, dass fir Unternehmen agiles
Arbeiten Uber Unternehmensgrenzen hinaus immer
starker an Bedeutung gewinnen wird. Handlungsbedarf
besteht besonders bei Firmen, die sowohl nicht agil sind
als auch auf [IT-] Outsourcing setzen. Die positiven
Effekte der Agilisierung und der agilen Zusammenarbeit
sind die Generierung von Insights durch kontinuierliches
Feedback und die damit verbundene Schaffung von
Produkten mit echtem Kundennutzen. Sichergestellt wird
dies durch die Mdoglichkeit spate Anforderungen in das
Produkt einflieBen lassen zu kénnen.

Stellvertretend wurde die Konzerngesellschaft River
GmbH ausgewahlt, um zu analysieren, welche
MaRnahmen das Unternehmen ergreifen muss, um agiles
Arbeiten mit externen Dienstleistern effektiv umsetzen zu
kénnen. Im Zuge dieser Arbeit wurden drei Kernpunkte
vorgestellt, die diese agile Zusammenarbeit ermdglichen
koénnen: Die Art und Weise wie Unternehmen ein internes
agiles Setup kreieren kdnnen, welche Vertragskonstrukte
bendtigt werden und welche agilen Techniken und
Methoden in der kollaborativen Zusammenarbeit
eingesetzt werden sollten.

Die Forschungsergebnisse zeigen, dass die RIVER
GMBH vor allem agile Vertragsmodelle bendtigt, um
einen passenden Rahmen zur agilen Zusammenarbeit zu
schaffen. Die derzeitigen Vertrage genligen den agilen
Anforderungen nicht. Entsprechend bieten sich die
EinfGhrung der Vertragsmodelle agiler Festpreis pro
lteration und agiler inhaltsvarianter Festpreis als
passendste Moglichkeiten fur die RIVER GMBH an und
bilden die erste MaBnahme, die das Unternehmen
umsetzen sollte.

Neben den Vertrdgen missen zusatzlich agile interne
Strukturen geschaffen werden, um einerseits auf
Augenhdéhe mit den externen Dienstleistern zu arbeiten
und andererseits agile Experten [Product Owner] mit
fachlichem Know-how bereitstellen zu kénnen. Es besteht
also ein Zusammenhang zwischen der effektiven Nutzung
von agilen Vertragen und dem Aufbau eines internen
agilen Setups. Das SAFe Framework und das Enterprise
Agility Konzept kénnen hierzu nicht empfohlen werden,
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solange nicht groBe Teile der RIVER GMBH agilisiert
werden sollen. Voraussetzung hierflr ist ein Commitment
des Top Managements zur Agilitdt. In der derzeitigen
Situation kann jedoch das Modell Flight Levels auf Ebene 1
und 2 genutzt werden, um sowohl interne agile Strukturen zu
schaffen als auch die agile Koordination und Steuerung der
Teams einzufiihren, ohne flachendeckende MalRnahmen zu
ergreifen. Flight Levels kann entsprechend genutzt werden,
um an den richtigen Stellen Agilitét einzufuhren. Die zweite
MaRnahme fur die effektive Zusammenarbeit mit externen
Dienstleistern bildet also die Einflhrung von agilen
Strukturen innerhalb der RIVER GMBH.

Agile Zusammenarbeit benétigt neben dem Rahmen
durch die Vertrdge und dem agilen internen Setup
Methoden und Techniken zur realen Umsetzung. Der
Interaction Room ist ein geeignetes Mittel, um mit externen
Dienstleistern innovative Produkte fiir die RIVER GMBH zu
entwickeln und die technische mit der fachlichen Expertise
zusammenzubringen. Fir die RIVER GMBH bedeutet dies
konkret die Bereitstellung mindestens eines Raumes fir
die kollaborative Zusammenarbeit. Eine Kombination von
Scrum, Kanban, Design Thinking und Design Sprints sollte
verwendet werden, um innerhalb des Interactions Rooms
Produkte zu entwickeln, die nicht nur den hohen Standards
der RIVER GMBH genligen, sondern einen wirklichen
Kundennutzen generieren. Um diese Methoden und
Techniken effektiv einzusetzen, ist methodisches Wissen
bei den internen Mitarbeitern nétig. Betrachtet man die
Forschungsfrage, ist auch in diesem Zusammenhang
herauszustellen, dass Unternehmen, die effektiv und agil
mit externen Dienstleistern zusammenarbeiten mochten,
eigene interne agile Strukturen und Multiplikatoren
bendtigen. Die dritte MalRnahme, die die RIVER GMBH
ergreifen muss, ist die Nutzung des Interaction Rooms in
Verbindung mit verschiedensten agilen Methoden. Die
genaue Auswahl der Methoden kann je nach Projekt und
Produkt angepasst werden.

In dieser Arbeit wurde analysiert, welche Mallnahmen
die RIVER GMBH ergreifen muss, um agiles Arbeiten mit
externen Dienstleistern effektiv umsetzen zu kdénnen. Die
gewonnen Forschungsergebnisse bieten einen Ansatzpunkt
fur andere Unternehmen, Rahmenbedingungen flr die agile
Zusammenarbeit mit externen Dienstleistern zu schaffen.
Der Reifegrad der Unternehmen im Bereich Agilitdt kann
sehr unterschiedlich sein. Die genannten MafRnahmen sind
jedoch universell einsetzbar und bieten fur
unterschiedlichste Reifegrade einen Ansatz.
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AGILITY ACROSS COMPANY BOUNDARIES

Companies often rely on the Know-How of external service providers for the development of software and solutions. Modern forms of working
and collaboration change the development of products and services at the same time. How do these trends influence the cooperation and
collaboration between companies and their external agile service providers?

The purpose of this academic work is to figure out which steps companies have to take to implement agile working and collaboration with
external service providers.

Therefore, a case study, including a qualitative survey, was used to find and point out which measures and actions companies have to take, to
accomplish the goal of an effective implementation of an agile collaboration and cooperation. Three core issues were identified, on which basis the
research questions regarding the measures will be answered: First, which possibilities companies have, to implement an internal agile setup to
collaborate with agile service providers on an equal basis. Second, which contract variants can support and improve the agile cooperation and
third, which agile techniques and methods should be used in the agile collaboration.

The case study results confirm the assumption, that the three identified core issues are essential for an effective cooperation in the agile
environment. While it was verified on the one hand that contract requirements changed concerning their flexibility and adaptability, it was also
verified on the other hand, that the internal setup require agile drivers, techniques and methods to enable an effective cooperation with agile
service providers. This article gives an overview of the most important content within the three stated core issues and also gives companies
advises on how to build a basis for an effective cooperation.

Keywords: Agility, Agile Contract Variants, Cooperation External Service Providers, New Conditions.

Epik Bokxayc-OpeHTan,
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ArNbHICTb KOMIMAHII 3A TI MEXXAMU

HAns po3pobnerHHsi npoepamHo20 3abe3ne4eHHsI ma Nid2omoekKu piweHb KOMMaHii 4acmo 3asy4aromb HOy-xay 308HiWHiX mnocmayasbHUKie no-
cnye. BoOHoyac cy4acHi ¢popmu po6omu ma cnienpayi Hepioko 3miHoromMb po3pobKy npodykmie i nocnye. 5k yi meHOeHuii ennuearomb Ha cnie-
npauyto i 83aemMo0ito MiXk KOMNaHisIMu ma IXHiMu 308HiWHIMuU npoealidepamu AuHaMiyHUX nocnya?

Mema ybo20 docnidxeHHs1 — 3'sicyeamu, siKi KPOKU Maromb po6umu KoMnaHii 0nsi enpoeadxeHHs1 a2inbHoi po6omu ma cniepo6imHuymea i3
306HIWHIMU NocmayansbHUKaMu rnocrye.

Ans yboz2o nposedeHo kelic-0ocnidxeHHsI, WO 8K/IHOYAIIO sIKICHE onumyeaHHsi, Wo6 3Halimu ma eu3Hayumu, siki 3axodu ma Oii MOBUHHI exu-
eamu KoMnaHii Onsa Halibinbw egpekmusHO20 enpoeadxeHHs1 a2inbHOI cnienpayi ma cniepo6imHuymea. byno eusHayeHo mpu 6a3oei ¢ghakmopu, 3
ypaxyeaHHsIM sikux MaJjiu 3Halimu eionoeidi Ha numaHHs docnideHHs1 w000 3a3HavyeHux 3axodie. llo-nepwe, siki MoXxniueocmi Maromb KOMNaHii
w000 enpoeadxxeHHs1 BHyMpiWHbLOI cucmemu wWeudKko20 peazyeaHHs1 Onsi cnienpayi Ha pieHUX ymoeax 3 nocmayvanbHukamu nocnyz? [lo-dpyae,
sKi 8apiaHmu KOHmMpakmie Moxyms 3abe3neqyumu niOGmpumMKy i 800CKOHaIeHHs1 a2iflbHO20 crniepobimHuymea i, no-mpeme, siki nputiomu i Memodu
cn1id eukopucmosyeamu e Mexax azinbHoi cnienpayi?

Pesynbmamu kelic-GocnioxeHHs1 nidmeepOxyromb NpunyuweHHs, wo mpu 6a3oei gpakmopu € cymmeeumu 0ns1 egpeKmuesHo20 cniepobim-
Huymea e ymoeax uHami4Ho20 po3eumky. Xo4, 3 00H020 60Ky, 6ys0 nidmeepoxeHo, w0 suMo2u 80 KOHMpakmie 3miHunucsi w000 IXHLOI
2HyYykocmi ma adanmueHocmi, 3 iHWo20 60Ky, 6y/10 makoXx nidmeepdXeHO, W0 SHYMPIWHS CMpPyKmypa eumaz2a€ azinbHi pywilHi cunu,
nputiomu i MemoOu Ons 3abe3neyeHHs1 ehekmueHoOI cnienpayi 3 nocmavanbHUKaMu weudkux i adanmueHux nocnye. Y yili cmammi npedcma-
8/1eHo 025150 HalieaX/1ugiwo20 3Micmy mpbox 3a3Ha4eHUX OCHOBHUX ¢hakmopie, a makox HadaHO pekomeHOauyil KOMnaHisiM w000 cMeopPeHHs
ocHoeu 9Ansi epekmueHoOi cnienpauyi.

Knro4voei cnoea: azinbHicmb, eapiaHmu az2inbHUX KOHMpakmie, cnienpays i3 308HiWHIMU NocmaYyasbHUKamMu nocJye, Hogi ymosu.

3. Bokxayc-OpeHTanb,
M. 3urdpua, npodp., ao-p PhD / MBA,
MexnayHapoaHas wkona meHeaxmeHTa (ISM), ®PpankdypT, Fepmanus

ArnNbHOCTb KOMIMAHWUU 3A EE NPEOENTAMU

Ana paspa6omku npozpaMMHO20 obecrieyeHusi u Mo0O20MOEKU peweHuli KOMMaHUU 4acmo fpuesieKalom Hoy-xay eHeWHUX MocmasuwjuKkoe
ycnye. lpu amom coepemeHHble hopMbl pabombi U compyOHUYecmea HepedKo MeHsilom pa3pabomky npodykmose u ycnye. Kak amu mendeHyuu
esusirom Ha compyOHu4ecmeo u 83aumodelicmeue Mexady KOMMNaHUsIMU U UX 8 HEWHUMU rposatidepamMu QUHaMUYHbIX yciya?

Lenb daHHO20 uccriedoeaHusi — 8bISICHUMb, KaKue waau OOJHKHbI nNpednpuHuUMame KoMmnaHuu 0nsi HeOpeHusi asunbHol pabombl u compyo-
HuYecmea ¢ HeWHUMU ocmaswukamu yciya.

HAnsi amozo npoeedeHo kelic-uccredogaHue, eKIl0 Kayec I onpoc, YmobbI Halimu u onpedenums, Kakue Mepbi u delicmeusi dosi-
JKHbI NpednpuHUMamb KoMraHuu Onsi Haubosiee aghgpekmueHo20 eHedpeHus1 2ubko2o compyOHu4Yecmea u e3aumodelicmeusi. bbinu onpedeneHbi
Kroyesbie ¢hakmopbl, C y4emom KOmopbIX 8e/IUCk MOUCKU peweHusi Onsi 3aday uccniedoeaHusi OMHOCUMESIbHO yKa3aHHbIX Mep. Bo-nepebix, kakue
803MOXHOCMU ecmb y KoMnaHull no eHedpeHUr0 eHympeHHel cucmembl 6bIcMpPo20 peaz2upoeaHusi Onsi compydHuYyecmea ¢ rnocmasuwjukamu ycrye
Ha paeHbIx ycrioeusix? Bo-emopsbix, kakue eapuaHmbl KOHMPaKmMoe Mo2ym obecre4ums MoAOePXKY U CO8epUWEHCM808aHUe a2uslbHO20 COMpPyOHU-
4Jecmea u, 8-mpembux, Kakue npuembl u Memodbi criedyem ucnosib308amb 8 paMKax a2usibHol coeMecmHol pabombi?

Pe3ynbmambel kelic-uccnedogaHusi noomeepxdatom npeonosioxeHue, Ymo mpu 6a3oebie ¢hakmopbl A8/1sIIOMCS1 Cyu,eCmeeHHbIMU O1s1 aghghe-
KmueHo20 compydHu4yecmea e ycrioeusix QUHaMuyHo20 pa3eumusi. Xomsi, ¢ 0OHOU CMOPOHbI, 6b1110 NodmeepxdeHo, Ymo mpebosaHusi K KOHM-
paKkmam u3MeHUsIuUCb 8 OMHOWeHUU ux 2ubkocmu u adanmueHocmu, ¢ Opy20l CMOPOHbI, 6bIS10 MakKxe NOOMeepPKOeHO, YMO 8HYMPEHHSISI CMpY-
Kmypa mpebyem a2unbHbIX O8UXyW,ux cus, npuemMoe u Memodoe 0dnsi obecreyeHusi aghghekmueHo20 compyOHuU4Yecmea ¢ nocmasujukamu
6bicmpbix u adanmueHbix ycnya. B daHHol cmambe npedcmaeneH 0630p Haubosnee 8axHO20 codepxaHUsi MpPeX yKka3aHHbIX OCHOBHbIX ¢haKmo-
po8, a makxe 0aHbl peKOMeHOayuu KOMIMaHUsiM o co30aHUr0 O0CHO8bI 011 3ghgheKmueHoO20 compyOdHuUYecmsa.

Kniodeenie cniosa: a2unbHOCMb, 8apuaHMbl a2uslbHbIX KOHMPAaKMoe, compyGHU4Yecmeo C 8HEWHUMU MOCMasUWUKo8 ycilye, Ho8ble yCro8uUs.
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THE ECONOMIC CRISIS OF 2020 AND THE SIXTH TECHNOLOGICAL ORDER:
INTERCONNECTION AND PATTERNS

It is justified that the economic crisis is cyclical and is associated with a change in technological paradigm. The economic
crisis is a process characterized by fluctuations in economic activity and it manifests itself in economic, social, environmental
and political disruptions. In the sixth technological paradigm, economic growth ensured by the introduction of fundamentally
new forms of combining tools and labor items that can ensure the maximum productivity in use of resources. The "core” of the
sixth technological paradigm is alternative and nuclear energy, healthcare, education, aviation-, ship- and machine tool
engineering, electrical engineering, telecommunications, etc., and "key factors"” — information and communication technologies,
biotechnology, nanotechnology. The formation of the sixth technological paradigm significantly transforms the structure of
productive forces and the system of industrial relations, it change the product and the process of its advancement in various
areas: health, education, energy, public services, etc. As a result, the quality characteristics of services and goods are
significantly changed, as well as, the level of accessibility to material and intangible benefits of all groups of the population is
increased. In this regard, effectiveness of inclusive initiatives requires the consolidation of the efforts of civil society, the State
and business, the reform of the education system and the creation of conditions for increasing the level of motivation and social

responsibility of society.

Keywords: economic crisis; sixth technological paradigm; bio and nanotechnology; inclusiveness.

Introduction

Statement of the problem. It is fundamentally
important to determine the prerequisites for the
emergence and regularities of the world crisis, which will
allow the world community to adjust not only the strategy
of the development in the future, but also to formulate
new imperatives of economic growth that meet the
challenges of our time.

It is important to bear in mind that each economic crisis
is triggered by economic phenomena or events that
manifest themselves in sharp fluctuations in energy prices,
fluctuations in stock market indices, and planetary
disasters. For example, the economic crisis of 2000—-2001
is associated with the collapse of the stock market of IT
companies and the fall of indices of high-tech companies.
In 2008—-2009 the crisis was triggered by a mortgage crisis
in the United States and activated by the consequences of
the bankruptcy of Lehman Brothers investment bank.

It is obvious that the prerequisites of the global
economic crisis 2020 are the result of a ten-year long
recession of the world economy and are associated with
the achievement of the threshold value of the capital
intensity of the world's GDP (93 %) in 2018, and USA
(148 %) and are intensified by the pandemic of COVID-19.

The trends of declining economic growth and business
activity, rising unemployment and declining income and
purchasing power are characteristic of most countries in
America, Asia and Europe. According to IMF forecasts,
global GDP will decline by $9 trillion, and a sharp decline in
jobs and incomes will be observed in 170 countries [34]. The
World Bank's World Economic Outlook report noted a 7 per
cent decline in activity in advanced economies and 2.5 per
cent in emerging and developing economies. Per capita
income could fall by 3.6 per cent this year, increasing
absolute poverty. In the US, GDP decreased by 1.2 %
quarterly, unemployment reached 14.7 %, and the annual
rate of economic decline in the first quarter was 4.8 %.
According to estimates by the International Monetary Fund,
the decrease of the US economy will be 6 %. In the
European Union, GDP decreased quarterly by 3.5 % (in

France — by 5.8 %, Spain — by 5.2 %, ltaly — by 4.7 % and
Germany — by 6.3 %), and the annual rate of economic
decline in the first quarter exceeded 13 %. According to
estimates by the International Monetary Fund, the decrease
of the economy in the EU countries will be 7 %, production
will decrease by 9.1 %.

In the countries of the Asia-Pacific region in 2020,
GDP may decrease by 0.8 % (132-172 billion dollars).
Japan's GDP is projected to reduction by 6.1 %. China's
economy will grow by 2.5 % in 2020, and almost
30 million jobs are expected to be lost this year in the
country due to measures to combat the pandemic and
falling global demand.

Latest scientific progress and publications review

It should be assumed that the economic crisis is a
process characterized by fluctuations in economic activity
(recession, depression), activated by economic (collapse of
the financial market, nationalization of the economy), social
(environmental disasters, pandemic) and political (change
of political regimes) phenomena. The economic crisis is, by
its nature, a cyclical and logical process, which is due to
the achievement of the world threshold value of GDP
capital intensity and a decrease in the level of capital
profitability, which determines the need to introduce
fundamentally new forms of combination of means and
labor items that can ensure the highest productivity of the
resources used and, consequently, ensure the economic
growth. There is an assumption that exceeding the global
threshold value of the capital intensity of GDP (100—
120 %) and lowering stock indices will lead to a decrease
in economic growth and, as a consequence, to the
economic crisis. It should be noted that the highest
thresholds correspond to Great Britain and the USA and
constitute 180-200 %, and for countries with developing
economies they are 100-150 %.

The cyclical nature of the economic crisis and its
connection with the change in technological paradigm
according to Michael A. Alexander [5] is also confirmed
by the theory of long waves of N.D. Kondratiev, according
to which the processes of decline in economic

© Grishnova O., Berezhna l., Mikhurinskaia E., Berezhnoy A., 2021
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development are accompanied by the formation of
prerequisites for qualitative changes in production, giving
impetus to productive forces and the transition to a new
technological paradigm.

According to the theory of long-term techno-economic
development, (Glaz'ev, Kharitonov, et al. [16]), the
technological paradigm is a holistic and sustainable
formation, within the framework of which a closed cycle is
carried out, including the extraction and receipt of primary
resources, all stages of their processing and the
production of a set of final products that meet the
appropriate type of public consumption.

Usually, the technological paradigm is associated with
the development of a new technological method of
production and its adaptation (modernization) by
industries of production that have developed within the
framework of the previous one. As a result of a change of
technological paradigm, the "core" of the economy (a set
of economic activities) is also being transformed by using
the results of fundamental and applied research as "key
factors" of economic growth, which are technological
innovations determining the formation of the core of
technological paradigm and transforming the
technological structure of the economy.

The use of innovations as key factors over the past 250
years has been a prerequisite for the change of five
technological paradigms, and the period of 2020-2050 is
characterized by ftransition to the sixth technological
paradigm. Information and communication technologies,
biotechnology, nanotechnology, which are products of
innovative development and form the "core" of the paradigm
(alternative and nuclear energy, health care, education,
aviation, ship and machine tool engineering, electrical
engineering, telecommunications, etc.) are considered as
"key factors" of the sixth technological paradigm.

The evolution of social development confirms the role
of innovation as the main factor that has a complex impact
on the parameters of economic growth (introduction of
innovative products on average increases the GDP of
developed countries by 60 %), through the increased
productivity of work and capital. Kondratov, |. and
Zadumkin, K. [21] note that the increase in labor
productivity during the study period increased the GDP by
1.1 %, the share of capital accumulated over this period is
0.3 %. At the end of the twentieth century, new knowledge
in the transformation of technology and the organization of
production, in the EU accounted for 45.5 % of GDP growth
on average (France — 58 %, Finland and Sweden — 63 %,
Austria and Germany — 67 %), and now it is only about
50 %. At the same time, in countries with a high level of
economic development (USA, China, and Singapore), the
contribution of innovation to GDP growth is 70-85 %, and
the share of innovative enterprises is 90 %.

The fundamentals of the innovative and technological
development of the economy were laid and developed in
the studies of many scientists and representatives of
various scientific schools from the points of view of
classical economic theory, the theory of innovation, the
theory of basic models of innovative and technological
development, theories of harmonization of the results of
technological development and the processes of society's
life. We recognize the significant contribution of
researchers to the formation of modern theory and
methodology of structural and dynamic harmonization of
technological processes and economic development. At
the same time, there is a need to further study the
problems associated with the consequences and results
of the sixth technological order, which significantly
transform the structure of productive forces, qualitatively

change processes in such spheres as health care,
education, energy, public services, etc. In this regard, of
great importance are the issues related to the study of
mechanisms and institutional instruments that make it
possible to form conditions for the development of
inclusive initiatives in society.

Research on these topical issues has intensified in
recent years. The reason for this is the unprecedented
acceleration of the progress of science and technology. Of
great importance are the works of [22; 24; 27; 30]. LEE,
Changhun; LIM, Chiehyeon analyzed 660 journal papers
and 3,901 news articles through text mining with
unsupervised machine learning algorithms. Based on the
results, this work identifies 31 research and application
issues related to Industry 4.0. These issues are
categorized and described within a five-level hierarchy:
1) infrastructure development for connection, 2) artificial
intelligence development for data-driven decision making,
3) system and process optimization, 4) industrial innovation
and 5) social advance. Further, a framework for
convergence in Industry 4.0 is proposed, featuring six
dimensions: connection, collection, communication,
computation, control, and creation [22].

The purpose and problem of research

The innovation of economic actors is manifested
through the ability to generate and commercialize
innovation at all levels of the national economy, which
ensures economic growth through increased labor
productivity and the efficiency of capital application. It is
important to assess the degree of conformity of the
national economy with the conditions for the transition to
the sixth technological paradigm, including the possibility
of creating "key factors" and the availability of
infrastructure for their implementation.

The purpose of the paper is to identify the patterns
and causes of the economic crisis, its interrelationships
with the technological paradigm, to determine the role of
the key factors of the sixth technological paradigm in the
inclusive development of the economy.

The analytical base of the study is the rankings of
countries by the level of innovative development, which are
presented by international organizations and agencies.

The methodology.

The existing information and empirical base for
assessing the processes associated with overcoming the
consequences of the economic crisis in the context of a
change in the technological structure requires a synthesis
of methodological approaches. It is necessary to consider
the peculiarities of the organizational, regulatory, legal,
informational, financial, material and technical and
personnel subsystems of the national innovation system. In
our opinion, the methodology for studying the problems of
economic development in the sixth technological order
should consider the following specific features:
fundamental differences in the system of creating and
transferring new technologies; the level of the gap between
science and industry; institutional features of the
organization of management of scientific, technical and
innovative development, features of financial relationships
in the field of creation and commercialization of
innovations, the level of the development of science and
innovations state statistics; socio-cultural features of the
national innovation system.

The study used the methods for assessing and
analyzing the processes of technological development of
systems at different levels:

— general scientific methods of cognition (modelling,
synthesis, analysis, analogy, the method of hypotheses, etc.);
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— theoretical constructions of a paradigmatic nature
(Kondratyev's theory of long waves);

— instrumental approaches to the study of innovation
processes (survey method, qualitative methods, modelling
of innovation processes);

— instrumental approaches to the procedure for
collecting empirical data (questionnaires, method of expert
assessments);

— data collection and measurement techniques (method
of paired comparisons, scale of total assessments);

— types of data analysis (factor analysis, causal
analysis);

— mathematical methods for formalizing and analyzing
data (cluster analysis, methods of mathematical modelling,
methods for testing statistical hypotheses).

In order to assess the level of innovation of the
economy, methods have been developed that take into
account innovative costs, results of innovation, level of
infrastructure development, conditions for
commercialization of innovation, level of provision of the
national economy with innovative resources and intensity
of innovation production. Thus, the global innovation index
methodology is based on an estimate of the average value
of two subindexes: innovation costs and innovation results.
The subindex of innovative costs allows you to evaluate
elements of the national economy in five groups:
institutions, human capital and scientific research,
infrastructure, market development level, level of business
development. The subindex of innovation results reflects
actual results in the field of knowledge and technology,
creative activity [19].

Results of the research

Innovation: correlation to economic growth and
technological paradigm

In accordance with the value of the global innovation
index, world leaders are identified in the field of innovation
in 2019. In the regional context, the positions in the ranking
were as follows: North America: USA — 3, Canada — 17;
South Africa: Kenya — 77, Mauritius — 82; Latin America
and the Caribbean: Chile — 51, Costa Rica — 55, Mexico —
56; Central and South Asia: India — 52, Islamic Republic of
Iran — 61, Kazakhstan — 79; North Africa and West Asia:
Israel — 10, Cyprus — 28, United Arab Emirates — 36;
Southeast Asia, East Asia and Oceania: Singapore — 8,
Republic of Korea — 11, Hong Kong, China — 13; Europe:
Switzerland — 1, Sweden — 2, Netherlands — 4.

The first position in the TOP-10 ranking of world
leaders in the field of innovative development (indicator
position in the ranking/value) is held by Switzerland —
1/(67.2), followed by Sweden — 2/(63.7); United States of
America (USA) — 3/(61.7); Netherlands — 4/(61.4); United
Kingdom — 5/(61.3); Finland — 6/(59.8); Denmark —
7/(58.4); Singapore — 8/(58.4); Germany — 9/(58.2); Israel —
10/(57.4).

Leaders in their regions were India, South Africa, Chile,
Israel and Singapore, while China, Vietham, and Rwanda
topped the ratings in the respective categories of countries
grouped by income level.

According to the global innovation index, a comparative
analysis of the ranking of countries indicates a significant
differentiation in the scientific, technical and innovative
development of countries over the past decades. Middle-
income countries, particularly in Asia, are increasingly
contributing to the research and development. Their share
in the total number of international patents constantly
increases. There is a tendency for change of leading
countries according to the level of public funding for
fundamental and innovative R&D. At the same time, in
2019, high-income countries showed a slowdown in the

pace of R&D financing. Along with this, there is an increase
in protective measures, which should be considered as an
obstacle to the spread of innovation in the global space.
There is also a geographical differentiation of countries by
the level of concentration of innovative clusters placement.
Most of the leading science and technology clusters are
located in the USA, China and Germany. Brazil, India, Iran,
Russian Federation and Turkey also appear in the first
hundred of cluster ratings. The first five ranks are occupied
by the following clusters: Tokyo — Yokohama (Japan);
Shenzhen — Hong Kong (China); Seoul (Republic of Korea);
Beijing (China); San Jose — San Francisco (USA) [19].

The results of the ranking of innovative economies of
the world: Bloomberg Innovation Index, Bloomberg
agencies confirm the trends in the assessment of countries
of the world according to the global innovation index.

The methodology for ranking innovative economies of
the world involves the use of seven criteria on a scale from
0 to 100, including research and development, research
and development costs in % of GDP; production of added
value in % of GDP per capita; performance; high
technology density; the effectiveness of higher education;
concentration of researchers; patent activity. The rating
takes into account the concentration of high-tech
companies in the country, production capacities, and
research and development costs [32].

According to the results of the ranking of innovative
economies in the world in 2019, South Korea, Germany,
Finland, Switzerland and Israel were the leaders. Over the
year, Germany rose in the ranking by two positions,
Finland — by four, and Israel — by five. South Korea has
been leading for six years. Sweden, which took second
place in 2018, fell to seventh place. Patent activity
increased the positions of China and Israel, which showed
a significant increase (by 5 positions). Singapore worsened
its position to the 6th. The United States returned to the top
ten leaders of innovative economies. The country rose in
the ranking, advancing from No. 11 to No. 8. Japan and
France slightly deteriorated their positions, dropping three
and one positions, respectively. The second dozen of
innovative economies in the world is mainly represented by
European countries, China (ascended from No. 19 to
No.16), Australia (No. 19) line and Canada (No. 20).
Poland was ranked 22nd, Czech Republic — 25th, Russia
took the 27th position. Ukraine and Tunisia are not even a
part of TOP-50 of innovative economies.

Thus, the TOP-20 countries in 2019 with a high level
of economic innovation are as follows (indicator position
in the ranking/value): South Korea — 1/(87,38); Germany
— 2/(87,30); Finland — 3/(85,57); Switzerland — 4/(85,49);
Israel — 5/(84,78); Singapore — 6/(84,49); Sweden —
7/(84,15); USA — 8/(83,21); Japan — 9/(81,96); France —
10/(81,67); Denmark — 11/(81,66); Austria — 12/(80,93);
Belgium — 13/(80,43); Ireland — 14/(80,08); Netherlands —
15/(79,54); China — 16/(73,35); Norway — 17/(77,79);
Great Britain — 18/(85,87); Australia — 19/(75,38); Canada
— 20/(73,65).

Analyzing the trends of innovative development in 2020
before the pandemic began, it should be noted that
Germany pushed aside South Korea, which was the leader
in the ranking for six years. In the Bloomberg index,
Germany received top 5 rankings on three criteria: for
value added production (No. 4), high technology density
(No. 3) and patent activity (No. 3). The main reason for the
change in South Korea's leadership is due to a relative
drop in labor productivity (a shift of 11 position to No. 29).
Singapore returned to the third position of the ranking
(from No. 6 in 2018). Singapore takes first and second
positions in terms of higher education efficiency and value
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added production. Of the post-Soviet countries, Russia is
ranked 26th, Estonia, Latvia and Lithuania are at No. 36,
No. 37 and No. 38, respectively. Ukraine lost three
positions and was ranked 56th in 2020, and Kazakhstan
corresponds to 59th position.

At the beginning of 2020, the United States took No. 9,
dropping one position compared to last year, despite the
leading position in terms of high technology density and
patent activity. The highest innovation activity corresponds
to large companies, 50% of the world's biggest companies
are located in the United States (Amazon.com Inc.,
Alphabet Inc. and Microsoft Corp), and the second position
corresponds to Germany (Volkswagen AG, Daimler AG,
Siemens AG and Bayer AG). The world's second largest
economy, China ascended by one position over a year
(No. 15), due to the level of patent activity and the
effectiveness of higher education. The most significant
changes in the ranking of countries in terms of the level of
innovation of the economy correspond to Slovenia, which
advanced from No. 31 to No. 21 taking into account the
improvement by 34 positions on patent activity, as well as
Chile showing a leap by seven positions, to No. 51.

Thus, the TOP-20 countries with high levels of
innovation in 2020 are as follows: Germany — 1/(88,21);
South Korea - 2/(88,16); Singapore - 3/(87,01);
Switzerland — 4/(85,67); Sweden — 5/(85,50); Israel —
6/(85,03); Finland — 7/(84,00); Denmark — 8/(83,22); USA —
9/(83,17); France — 10/(82,75); Austria — 11/(82,40); Japan
— 12/(82,31); Netherlands - 13/(81,28); Belgium -
14/(79,93); China - 15/(78,80); Ireland — 16/(78,65);
Norway — 17/(76,93); Great Britain — 18/(76,03); Italy —
19/(75,76); Australia — 20/(74,13).

One of the key indicators of the country's scientific and
technological development is the level of research activity,
which reflects the dynamics of basic and applied research,
as well as the possibility of presenting their results in the
media. The world ranking of countries by level of research
activity is calculated by the number of research papers
published in peer-reviewed scientific journals included in
the scientific citation index system: Science Citation Index
(SCI) and Social Sciences Citation Index (SSCI). The
source of information is the database of scientific statistics
of Thomson Reuters, US National Science Foundation and
international scientific organizations. The indicator of
research activity of the countries of the world is published
in a special report of the US National Science Foundation
called "Science and Engineering Indicators."

Thus, the TOP-20 countries in 2018 with a high level
of research activity include countries such as China —
1/(426.165); USA — 2/(408.985); India — 3/(110.320);
Germany — 4/(103.122); Great Britain — 5/(97.527); Japan
— 6/(96.536); France — 7/(69.431); ltaly — 8/(69.125);
South Korea — 9/(63.063); Russia — 10/(59.134); Canada
— 11/(57.356); Brazil — 12/(53.607); Spain — 13/(52.821);
Australia — 14/(51.068); Iran — 15/(40.975); Turkey -
16/(33.902); Poland - 17/(32.978); Netherlands -
18/(29.949); Switzerland - 19/(21.128); Malaysia -
20/(20.332).

Based on the results of the presented ratings, as well
as taking into account the experience of innovative
development of countries such as the USA, Germany,
Switzerland, Sweden, Israel, Singapore, Finland, Denmark,
South Korea and Netherlands, it is obvious that a high level
of economic growth is provided by the conditions for the
creation and commercialization of innovations that
determine the possibility of change to the sixth
technological paradigm.

Information and communication technologies and
informatization of society

Information and communication technologies are a
systemically important factor of the sixth technological
paradigm, which contributes to the creation of
connections and relationships between individual objects
or resources (human capital, innovation), phenomena or
processes (informatization of society, intellectualization of
labor, entrepreneurial activity) combining them into a
single system, which is characterized by the development
and introduction of high-tech innovations that ensure
economic growth.

The role of information and communication
technologies in the global economy is confirmed by their
contribution to the creation of world GDP, which amounted
to $3.74 trillion in 2019, showing an increase of 0.5 %
compared to 2018. The leading countries (USA and China)
of the global information and communication technologies
(ICT) sector correspond to almost 40 % of their production
of added value. Relative to GDP, the share of this sector is
highest in the Chinese province of Taiwan, Ireland and
Malaysia. The number of employees in the ICT sector in
the world increased from 34 million people in 2010 to
39 million people in 2015, while the largest percentage of
employees (38 %) works in the field of computer services.
During the same period, the ICT sector's share of total
employment increased from 1.8 to 2 per cent. The largest
component of the ICT sector is computer services, which
account for 40 per cent of total added value in the sector.
The United States plays a leading role in the global
computer services industry, accounting for almost the
same share of added value created in this industry as the
nine largest economic nations altogether (China, Japan,
Germany, India, Great Britain, France, Italy, Brazil, and
Canada). India accounts for the largest share among
developing countries.

Over the past 10 years, world exports have been
dominated by the share of the tertiary sector of the
economy, including ICT services, which is a characteristic
of the sixth technological paradigm. Thus, according to
UNCTAD's "Digital economy report 2019", the volume of
exports of services provided using ICT reached $2.9 trillion
in 2018, representing 50 % of global services exports. This
confirms that information and communication technologies
are the main driver of innovative activity, which transform
the structure of the economy and ensure qualitative
changes in such types of economic activities as medicine,
energy, transport, petrochemistry, molecular biology, etc.

Abdrakhmanova, G., Gokhberg, L. and Demyanova, A.
[1] claim that the rapid economic growth of South Korea in
recent decades is primarily due to the intensification of
informatization processes and use of modern information
and communication technologies in the industrial sector.
The contribution of ICT to South Korea's GDP is 10.4 %,
which is higher than the same share in the United States,
Japan and Germany.

The high level of development of information and
communication technologies in South Korea is ensured
primarily by the consolidation of the efforts of government
agencies, the scientific community, small and medium-
sized businesses and large corporations in the production
and implementation of scientific, applied and basic
research achievements in most sectors of the national
economy. The information and communication technology
system, formed by a combination of material, technical and
intellectual resources, creates prerequisites for increasing
the level of informatization of society and the transition to a
digital economy. The process of informatization of society
is characterized by the flow of information and knowledge,
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a high level of development of technical infrastructure that
provides creation of information resources, including
modern models for the collection, processing and analysis
of digital data that remain on various digital platforms as a
result of the activity of individuals, social groups or
enterprises. The use of information resources provides a
high rate of development of information and

telecommunication corporations compared to companies of
traditional sectors of economy, as evidenced by the
capitalization rating of the world's largest companies [12].
Capitalization of the world's largest companies in 2019
increased by 1.5-2.0 times, and 8 companies from the
TOP-10 represent the information and telecommunication
technologies sector [7].

Table 1. Capitalization of high-tech companies

Company Main area of activity Capitalization, billion dollars
Apple Electronics and Information Technology Manufacturing 577,4
Google Internet services, applications, video hosting YouTube 547,9
Microsoft Software manufacturing 443,0
Amazon Online Commerce 360,0
Wells Fargo Banks 299,0
Samsung Mobile devices, home appliances and electronics 2540
China Mobile Telecommunications 250,0
Verizon Telecommunications 229,0
AT&T Telecommunications 226,0
Walmart Retail 216,9

The level of informatization of society is assessed
through the calculation of the Information and
Communication  Technologies Development Index
(ICT Development Index) and IMD World Digital
Competitiveness (WDC). ICT Development Index reflects
the quality of information and communication
technologies, degree of compliance of network
infrastructure with new technical and operational
requirements, as well as the level of development of
personal competencies that characterize the ability and
readiness of society to operate new technologies [31].

The ICT Development Index is complex and includes
three sub-indices: access subindex, usage subindex and
competence subindex in the use of information and
communication technologies. Due to different approaches
to the definition of subindex indicators on the quality and
quantity of data, latest ranking is presented according to
the results of 2017. According to the assessment of
countries on the level of development of information and
communication technologies (ICT), the ranking of ICT
Development Index 2017 presented the TOP-20 leaders:
Iceland (8.98), South Korea (8.85), Switzerland (8.74),
Denmark (8.71), Great Britain (8.65), Hong Kong (8.61),
Netherlands (8.49), Norway (8.47), Luxembourg (8.47),
Japan (8.43), Sweden (8.41), Germany (8.39), New
Zealand (8.33), Australia (8.24), France (8.24), USA
(8.18), Estonia (8.14), Singapore (8.05), Monaco (8.05),
Ireland (8.02) [31].

The IMD World Digital Competitiveness (WDC) ranking
assesses the level of use of digital technologies by
countries,  which  allows  determining  significant
transformations of business models and the level of
informatization of society. A comparative assessment of
countries is carried out on 9 indicators, including 51 sub-
indicators reflecting the level of use of new knowledge and
technologies. Based on the assessment, countries are
ranked depending on the level of digital competitiveness.
According to IMD World Digital Competitiveness Ranking in
2019, the leading positions correspond to the USA,
Singapore, Sweden, Denmark and Switzerland. TOP-20
countries with the highest levels of digital competitiveness
are as follows: USA — 1/(100.000), Singapore 2/(99.373),
Sweden — 3/(96.070), Denmark — 4/(95.225), Switzerland —
5/(94.648), Netherlands — 6/(94.261), Finland — 7/(93.732),
Hong Kong SAR — 8/(93.686), Norway — 9/(93.671), Korea
Rep. - 10/(91.297), Canada - 11/(90.836), UAE -
12/(90.295), Taiwan, China — 13/(88.897), Australia —
14/(88.691), United Kingdom - 15/(86.373), Israel —

16/(86.216), Germany — 17/(86.026), New Zealand -
18/(85.863), Ireland — 19/(84.473), Austria — 20/(84.368) [14].

The analysis of this data suggests that the use of
information and communication technologies in many
countries provides economic growth through qualitative
improvements in means of production and technologies,
an increase in productivity (up to 60 %) and effective
interaction of economic actors. The processes of
generation, exchange and storage of information
contribute to the rapid development and spread of new
technologies, under the influence of which significant
changes are experienced in all sectors of the economy,
as well as in the social sphere, including the labor market,
education and health care. As a result, new forms of
business and entrepreneurial activity are formed, the level
of labor automation and production management
increases, the algorithm of production processes changes
and the speed of capital circulation increases, which
ensures the digitalization of the economy and the social
sphere. The digitalization of the economy is determined
by the development of information and communication
technologies, including robotics, autonomous vehicles,
3D printing, renewable energy, new materials and
substances, blockchain technologies, cloud computing,
the Internet of Things, analytical data processing, which
implies the presence of highly qualified personnel as
carriers of intellectual capital.

Biotechnologies and nanotechnology

In the sixth technological paradigm, an important role
corresponds to biotechnology as a "key factor" that allows
the production of fundamentally new products based on
knowledge-intensive biotechnology production, which
cannot be obtained by other methods. Biotechnology is a
sphere of activity based on the integration of natural and
engineering sciences, which allows creation of
qualitatively new products in the food industry, agro-
industrial complex, medicine, in the fields of energy and
environmental protection.

The determinant nature of biotechnologies with regard
to economic growth is due to the minimum time gap
between obtaining a fundamental result and its application,
the high level of programmability and potential practical
value of the results of biotechnological research, as well as
the possibility of replacing non-renewable resources with

renewable ones. The prospects for the use of
biotechnology are confirmed by the forecasts of
Frost&Sullivan, according to which the global

biotechnology market will reach $2 trillion by 2025, and the
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growth rate for some market segments will be 30 % per
year [11]. The most significant segment in the structure of
biotechnologies is biopharmaceutics comprising about
60 %, industrial biotechnologies and bioenergy correspond
to 35 % and agricultural technologies — 5 %. At the same
time, the biopharmaceutical and biomedical market is the
most dynamically developing segment, which includes
development of drugs and vaccines, creation and
improvement of molecular diagnostic methods, as well as
cellular technologies and personalized medicine. The leader
of the global bio-industry is the United States accounting for
about 40 % of the global market, and biotechnology
financing amounts to 100 billion dollars (China — 1 billion
dollars, Russia — 0,04 billion dollars per year) [11].

Advances in nanotechnology make it possible to form a
new set of technologically interacting industries that form
the architecture of the sixth technological paradigm through
fundamentally new nanomaterials, nano-devices, and
nano-tools. The development of nanotechnologies allows
creating and modifying objects that include components
with dimensions less than 100 nm, have fundamentally
new qualities, as well as integrating them into fully
functioning systems of a larger scale.

According to the European Union policy documents,
one of the strategic goals is to strengthen state support
for innovative development, including increasing total
R&D investment to 3% of GDP by the end of 2020.
European countries such as Sweden (3.3 %), Austria
(3.2 %), Denmark (3.1 %) and Germany (3.0 %) have
already reached the target level of this indicator. The
leader in actual R&D funding is the United States,

whose National Nanotechnology Initiative  (NNI)
increased to $1.4 billion in 2019.
Nanotechnology market is projected to reach

$121.8 billion by 2025, with an average growth rate of
14.3 % in 2020-2025 [32]. This is due to the growing use
of technological advances in nanotechnology in medical
diagnostics and the production of nanotechnological
devices. Key developers of nanotechnology in the global
market are Nanoics Imaging Ltd., Advanced Nano
Products, Thermofisher Scientific, eSpin Technologies,
Inc., Applied Nanotech Holdings Inc., Imina Technologies
Sa, Kleindiek Nanotechnik Gmbh, Bruker Axs and
Biosensor International.

Currently, more and more attention is being paid to
researches in the field of artificial intelligence and the
expansion of its applications. The main innovation is the
development of technologies that simulate human thinking,
which are based on the principles of automation and formal
reasoning logic used in modern computers, in systems
designed to support decision-making and smart search.
According to forecasts, the global artificial intelligence
market for analytical work with huge databases will reach
$1.18 billion by 2025. The market for universal artificial
intelligence will reach $3.83 billion for enterprise
applications and solutions by 2025, and built-in artificial
intelligence in construction infrastructure and equipment
will amount to 16.7 billion USD by 2025 [9].

Inclusiveness of innovation of sixth technological
paradigm

The formation of the sixth technological paradigm is a
process of "creative destruction," which is associated with
the transformations of social and economic spaces and is
manifested, on the one hand, in increased business
activity, growth in industrial production, and on the other, in
increased concentration of capital and polarization of
society by income level, destabilization of natural systems,
dominant influence of political elites. Since the sixth
technological paradigm is based on knowledge-intensive

spheres, new economic activities are emerging; the
structure of the labor market is changing, including the
nature of employment, the age structure, the requirements
for the level of vocational training, as well as the ratio of
mental and physical work. So, according to forecasts,
7 million professions may disappear by 2030 and 10 million
new ones will arise. These processes are intensified by the
consequences of the economic crisis and are manifested in
income inequality, rising poverty and social tension. This
reveals the importance of creating equal opportunities for
the participation of all population groups in education,
productive employment, social mobility, creating a personal
and social income, which is the goal of inclusive growth.
Inclusiveness is ensured by a system of relations between
the state and society, that provides conditions for the self-
realization of an individual through entrepreneurial
initiatives, development of professional skills and
involvement in social processes. In our opinion, it is
necessary to determine the role of the "key factors" of the
sixth technological paradigm in the processes of creating
conditions for equal access to social infrastructure for all
segments of the population (education, health, safety, etc.),
productive employment, social mobility, creation of
personal and social income in order to improve the quality
of life (social satisfaction, environmental stability, etc.),
reducing inequality and overcoming absolute poverty.

In the sixth technological paradigm, "key factors"
significantly transform the structure of productive forces
and the system of industrial relations through the
introduction of innovations in the field of information and
communication technologies, nano- and biotechnology. As
a result, the product and the process of its promotion in
various areas are significantly changing: health, education,
energy, public services, etc. This is ensured by a change in
the quality characteristics of services and goods aimed at
satisfying personalized needs and the large-scale
introduction of contactless interaction schemes in the
process of providing services and by a high level of use of
modern technologies in the processes of organizing life
space (personal and public security, Internet trading, online
services, etc.). Thus, innovations make it possible to
ensure equal access of all groups of the population to the
benefits of civilization by creating conditions for improving
the quality of live and increase life expectancy (medical
technologies), developing professional and personal
competencies (educational technologies), involvement in
socio-political processes (e-government), targeting the
provision of services (public services), reducing the level of
bureaucratization and duration of services (business
registration, opening a bank account, transactions, etc.),
development of electronic services that allow taxpayers to
interact with regulatory authorities remotely. Consequently,
inclusiveness of the sixth technological paradigm is
ensured by reducing the cost of goods and services, taking
into account personalized requirements, changing format of
interaction between the state and an individual regarding
the possibility of each person's participation in social
development processes.

The introduction of innovations in various sectors of
the economy allows the production of goods and
services accessible to the most vulnerable segments of
the population. lllustrative examples of inclusive
innovation are startups and innovative projects
consisting in creation of low-cost products, provided that
their basic functional properties are preserved (mobile
phones of the American company Hop-On, the price of
which is $10 or the Tata Nano model as the cheapest
car in the world). These products, despite the limited
functional set, have the main properties of more
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expensive and improved analogues, which make them
popular and accessible to people with low incomes.

Information and communication technologies and
informatization of society affect the transformation of the
sociocultural structure, the formation of value priorities and
consumption patterns. Informatization of society is one of
the main resources of innovation (electronic databases,
electronic libraries, technologies for processing research
results), the use of which creates a qualitatively new level
of innovative products on the one hand, and on the other —
increases access to information and communication
technologies, means of communication and data transfer.
According to forecasts, the growth of the number of users
in the Internet network and expansion of the Internet of
Things will increase the volume of global IP traffic to the
level of 150.700 GB per second by 2022 [32]. As a part of
the company's project, SpaceX plans to launch almost
12 thousand satellites into space, which will provide
Internet communication for the entire planet. According to
preliminary estimates, all 12.000 satellites will be able to
simultaneously serve 14,000,000 terminals. Dozens of
devices can simultaneously be connected to each terminal,
which means Starlink can serve hundreds of millions of
users around the world.

The use of digital platforms allows increasing the
efficiency of electronic business models, transforming
existing sectors of the economy, modernizing the work of
various services in the banking sector, sectors of providing
educational and public services, etc. Thus, the expansion of
consumer access to the financial services market is primarily
due to the proliferation of online payments and remittances,
the simplification of electronic insurance, credit and
investment management procedures. At the same time, the
use of information and communication technologies in the
field of biometrics and blockchain development allows
increasing the level of efficiency of modern security systems
of various levels through the use of common technological
identifiers of individuals. Educational digital platforms provide
equal access to educational services for students of all ages
and social groups, taking into account the individual
characteristics of students.

The inclusion of information and communication
technologies (Government as a Platform, GaaP) in the
public services sector is linked to the work of e-government
in order to improve interaction and develop linkages
between public services and citizens. This is ensured by
the way of providing information and public services to
citizens (G2C — government-to-citizen), to business (G2B —
government-to-business), to state organizations (G2E —
government-to-employee) and to public administration
bodies (G2G - government-to-government), in which
personal interaction is minimized and the period of service
provision is reduced. Currently, the countries of the world
are taking advantage of e-government to varying degrees,
due to the level of development of telecommunications
infrastructure and preparation of public officials. According
to the EGDI (E-Government Development Index), Europe
is the leader in the level of professional preparation and
use of e-government. The EGDI of the European continent
in 2018 was 0.77, while in America — 0.59, Asia — 0.58,
Australia and Oceania — 0.46, and in Africa — 0.34. In spite
of the fact that Europe is the indisputable leader at the
macroregional level, TOP-10 countries (by the level of
development of the electronic government) include five
European states (Denmark, Great Britain, Sweden,
Finland, France), three Asian (South Korea, Singapore,
Japan), and two of Oceania (Australia, New Zealand) [15].

The inclusiveness of bio-and nanotechnology is
ensured by the creation of resources that increase the level

of accessibility to medical services, quality of life and life
expectancy, food and environmental security.

In the context of climate change, the use of
biotechnology in agriculture increases food security by
expanding bio- and agro-diversity, level of resilience of
ecosystems, which allows the cultivation and production of
environmentally friendly foods of high nutritional value. The
relevance of addressing the challenges of hunger caused by
climate change and extreme weather events, as well as by
armed conflict, is confiirmed by the World Health
Organization, according to which the level of hunger in
African countries reaches almost 20 %, in Latin America and
the Caribbean — 7 % and Asia — 12 %, and the total number
of starving people in the world amounts to 820 million.

The use of modern genetic and biotechnological
methods in agriculture will allow restoring soil fertility and
creating new highly productive varieties of agricultural
plants resistant to diseases, pests and adverse
environmental conditions, as well as producing biologics
for crop production, feeding additives and veterinary
biologics for livestock.

At the same time, the use of bio- and nanotechnology
in the environmental sphere results in ensuring
environmental safety by reducing the volume of
technogenic, agricultural and household waste, and
effective use of secondary materials of various industries.

It should be noted that about 90 % of all
biotechnological products in the world are used in medicine
and healthcare as new drugs and vaccines, in molecular
diagnostics and cellular technologies, in editing the human
genome and growing human tissues and organs, which
provides a qualitatively new level of medical care and
possibility of treating previously incurable diseases. As a
result, life expectancy and the average age of a person
increase and the number of countries with a high quality of
life increases ("Club 80+" by life expectancy: Hong Kong —
83.73 years, Japan — 83.3 years, ltaly — 82.84 years,
Switzerland — 82.66 years and Singapore — 82.64 years).

Thus, the use of information and communication, bio-
and nanotechnology as "key factors" of the sixth
technological paradigm can significantly transform the
economic space and change the nature of the interaction
between society and the state with regard to the realization
of the value priorities of inclusive growth. At the same time,
the main determinant of these processes is human
capital, which, on the one hand, forms a favorable
environment for perceiving the imperative of inclusive
growth, and, on the other, is able to use the intellectual
potential of individuals to produce inclusive innovations
and exchange the product of intellectual labor.

In this regard, attention is focused on the inevitable
"property stratification of society on the basis of education"
in view of the emergence of an intellectual class and the
dominance of meritocracy (the power of the intellectual
elite), which determines the transformation of ownership of
the product of intellectual activity as the main priority of a
post-industrial society. Therefore, human capital is the
determinant of inclusive growth, which increases the value
of education and transforms the nature of labor relations.
The result of these transformations will be intensification of
the development of associated forms of business
organization, change of the status of an employee and
improvement of the forms of partnership between
employees and employers. Inclusive growth is associated
with structural transformations in the production sector,
which are manifested in the development of outsourcing,
an increase in small and medium-sized businesses, in
change of forms of cooperation between large and small
manufacturers, in the emergence of new services in
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healthcare, science, education, as well as in the
development of new forms of business based on the use of
modern information technologies (Internet platforms,
Internet trading, etc.). Thus, the structure of demand
changes in relation to the requirements for the level of
professional and personal competencies of workers, the
new quality of which is ensured by the use of innovative
educational technologies. Acemoglu, D. and James
A. Robinson [2] believe that the role of inclusive institutions
will be to create the conditions for increasing the level of
inclusion of education and the development of an effective
learning environment based on the unity of learning
capabilities, learning opportunities and demand for
competencies and knowledge.

Education inclusiveness is aimed primarily at ensuring
equal non-discriminatory access to participation in the
educational process, regardless of race, color, sex,
language, religion, political or other opinion, national or
social origin, economic status or birth. Implementation of
this principle provides for the universal right to free quality
primary and secondary education. This is due to the
modern requirements of the labor market and the need for
a guaranteed opportunity for the individual to receive
personal income in the form of wages. In this regard, the
UN in strategic documents justifies the need to implement
state support measures to ensure the right of students to
primary and secondary compulsory education. At the same
time, attention is focused on ensuring equal conditions for
access to education and the formation of a favorable
learning environment for the most vulnerable categories of
students, including those with disabilities, belonging to
minorities, socially disadvantaged, etc. UN experts
consider it important to ensure "individual equal right" and
"equality in education," as well as fair quality education and
the promotion of lifelong learning for all. The inclusiveness
of the "individual equal right" provides for the creation of an
enabling environment for the realization of creative abilities
and goals of personal growth, which can be ensured
through the use of modern forms of interactive learning and
development programs. In turn, ensuring "equality in
education" provides for the development of forms of
interpersonal communication that allow the provision of
educational services related to the active involvement of
students in social processes, recognizing their right to
express their own opinions and self-determination.

At the same time, it is important to note that human
capital provides structural transformations in the
economy, which are manifested in the growing share of
tertiary sector income in the structure of gross national
product, in the intensification of the introduction of
innovative technologies, in the priority of knowledge,
education and professional skills, as well as in the growth
of incomes of the population. Azizkulov, D. [10] claims
that such changes are characteristic of a post-industrial
society, which is characterized by the introduction of
resource-saving and information technologies, an
increase in the volume and modifications of unified
products, complete automation of production processes,
the introduction of applied and fundamental innovative
achievements, as well as the strengthening of the role of
small and medium-sized businesses.

Taking into account the challenges of our time, the main
imperative of economic growth and civil society is to reduce
inequality by creating equal conditions for personal and
social income. In this regard, it is necessary to create forms
of economically viable entrepreneurial activity, in which poor
population groups are involved as consumers, workers and
entrepreneurs at all stages of the value chain, ensuring
mutually beneficial development for all its participants. Such

business models are inclusive because, on the one hand,
they provide an opportunity for profit for business, and, on
the other hand, create conditions for employment,
sustainable income and involvement in the processes of
economic and social life of society.

The effectiveness of inclusive initiatives is determined,
first of all, by the consolidation of the efforts of civil
society, the state and business (small and medium-sized
businesses, social businesses). Inclusive business
models can be focused on the implementation of
innovative solutions to meet the basic needs of the poor
in water, food, sewerage, housing and healthcare, as well
as on creating conditions for training in specialties
demanded in inclusive workshops (ceramic, sewing,
graphic, carpentry and culinary, etc.). At the same time,
innovative supply chains, including suppliers, distributors,
retailers, are being created in the framework of inclusive
projects of large corporations. For example, L'Oréal's
inclusive initiatives have created a training system for
disadvantaged, vulnerable and young people (15.000)
seeking valuable skills that have been employed in small
value chain enterprises.

One of the effective types of inclusive entrepreneurship
is social business projects, within the framework of which
various services are provided (design, content, legal
support, etc.) by disabled employees with higher education.
These projects are financed by the State through grants
and other forms of financial support (microcredit,
microinsurance, and subsidized loans).

In order to achieve a high level of social mobility and
possibility of implementing entrepreneurial initiatives, the
experience of creating business incubators, industrial
zones and technology parks on the basis of a partnership
between the government and a private company. This
ensures equal access to business infrastructure, including
rental of premises, office equipment, business
communication, consulting, which is a significant funding
for small businesses. The development of small and
medium-sized businesses contributes to the reduction of
youth unemployment, the economic empowerment of
women and the socio-economic integration of migrants and
refugees. For example, the global initiative Business Action
Network for Inclusive Development, funded by the
European Union and the Government of Germany, aims to
support small and medium-sized businesses in their efforts
to expand the application of inclusive business models.

Conclusions

1. The cyclical nature of the economic crisis is
revealed, which is manifested in the change of periods of
growth and recessions, activated by economic, social and
political phenomena (pandemic, changes in energy prices,
changes in political regimes, etc.). The patterns of
economic crises are due to the achievement of a critical
level of the world threshold for GDP capital intensity and a
decrease in the level of capital profitability.

2. The relationship between the cyclicity of the
economic crisis and the change of technological paradigm
is justified, which makes qualitative changes in the system
of industrial relations through the use and adaptation of
innovative technologies. The "key factors" of the sixth
technological paradigm are information and communication
technologies, biotechnology and nanotechnology, which
are products of innovative development and form the "core"
of this paradigm as a set of economic activities based on
fundamentally new production technologies, which allow
creating innovative products and increasing labor
productivity and the level of return on capital.

3. The use of information and communication
technologies ensures the creation of connections and
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interactions between individual objects or resources
(human capital, innovation), phenomena or processes
(informatization of society, intellectualization of labor,
entrepreneurial activity) by combining them into a single
system, which allows them to be considered as a
systemically important factor of the sixth technological
paradigm. The result of the use of information and
communication technologies is an increase in the speed of
the spread of new technologies, as well as active changes
in all sectors of the economy and social sphere.

4. Advances in bio- and nanotechnology form the
architecture of the sixth technological paradigm through the
use of fundamentally new technologies, devices and
materials, which transforms the structure of the economy in
terms of increasing the share of science-intensive
industries. The efficiency of the use of bio- and
nanotechnology is due to the minimum time gap between
obtaining a fundamental result and its applied
implementation, a high level of programmability and the
potential practical value of the results of scientific research.

5. Formation of the sixth technological structure
reinforces the importance of highly skilled and creative
work, artificial intelligence, which allows increasing the
level of automation of production processes and increasing
the efficiency of management decisions. These processes
are accompanied by changes in the structure of
employment, increased requirements for the level of
training, including digital competencies.

6. The role of the "key factors" of the sixth technological
paradigm is to create conditions for equal access to social
infrastructure for all segments of the population (education,
health, safety, etc.), productive employment, social
mobility, creation of personal and social income in order to
improve the quality of life (social satisfaction,
environmental stability, etc.), reduce inequality and
overcome absolute poverty. Inclusiveness of the "key
factors" of the sixth technological paradigm is ensured by
reducing the cost of goods and services, taking into
account personalized requirements, changing format of
interaction between the state and the individual (private-
state partnership) regarding the possibility of everyone's
participation in social development processes (social
entrepreneurship, development of small and medium-sized
businesses, self-employment).
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O6r'pyHmoeaHo, W0 eKOHOMIYHa Kpu3a Hocumb YUKiYHUl xapakmep i noe's3aHa 3i 3MiHOO mexHosio2iyHoi napaduamu. EKoHoMiyHa Kpu3a —
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"Sldpom" wocmoao mexHos02i4HO20 yKnady € anbmepHamueHa i amoMHa eHepaemuka, oxopoHa 30opoe ‘s, oceima, asiayisi, kopabesnbHe i sepc-
mamo6ydyeaHHsl, elekmpomexHika, mesniekomyHikayii ma iH., a tio2o "knroqoei gpakmopu"” — iHgpopmayiliHi ma komyHikauiliHi mexHonoezii, 6iomex-
Honoeil, HaHomexHoJsogzii. PopMysaHHsI WOCMOi MexHOo102i4YHOIi NnapaduamMu icmMomHO mpaHcghopMye cmpyKkmypy npodyKmueHuUX cus i cucmemy
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HeMamepianbHux 6n1a2 Ans ecix 2pyn HacesieHHs1. Y 38'A3Ky 3 yuM egheKmueHicmb iHK/IIO3UBHUX iHiYiamue eumazae KoHconidayii 3ycunb 2poma-
OsIHCbKO20 cycninbcmea, depxasu i 6i3Hecy, pedhopMye8aHHSI cucmeMu oceimu i cmeopeHHs ymoe Onsi nidsuujeHHs1 pieHss Momuseauit i coyianbHoi
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Knro4oei cnoea: ekoHomi4yHa Kpu3a; wocma mexHosio2iyHa napaduama; 6io- i HaHomexHosnogil; iHKkII3ueHicMb.

E. MpuwHoOBa, A-p 3KOH. HayK, Npod.

KneBckuin HaumoHanbHbIN yHUBepcUTeT UMeHn Tapaca LLleB4yeHko, YkpauHa,

W. BepexHasi, A-p 3KOH Hayk, npod.

Fondo Bateral para el Desarrollo en Transiciéon Chile — Unién Europea, CaHTbsaro, Yunm,
E. MuxypuHckas, A-p 3KOH. HayK, npod.

Fondo Bateral para el Desarrollo en Transiciéon Chile — Unién Europea, CaHTbsro, Yunm,
A. BepexHoW, A-p 3KOH. HayK, MeHeXkep No NocTaBKam

Hunland Impex BV, HupepnaHabi

3KOHOMWYECKUIA KPU3UC 2020 U LLECTOW TEXHONOIMMYECKUN YKNAL:
B3AMMOCBA3b N 3AKOHOMEPHOCTHU

O60cHO8aHO, YMO 3KOHOMUYECKUUl KPpU3UC HOCUM YUKIUYHbLIU XapaKkmep u cesi3aH co CMeHOU mexHosio2u4eckoli napaduemMbl. IKOHOMUYeE-
CKull Kpu3uc — 3mo npoyecc, xapakmepu3syroujulicss KonebaHusiMu 3KOHOMUYEeCKOU akmueHOCmu, Komophbili nposiessiemcsi 8 3KOHOMUYECKUX,
coyuanbHbIX, 3KO/I02U4EeCKUX U MouUMuYeckux nompsiceHusix. B wecmolii mexHonozauyeckoli napadusme 3akoHoMu4eckuli pocm ob6ecrnevyusaemcs
3a cyem eHedpeHuUsi NPUHYUNUanbHO HOBbIX ¢hopM coyemaHusi opyouli mpyda u npedmemoe mpyda, cnocobHbIX obecrne4ums MaKCuMasbHyH
npodyKkmueHOCMb UCIMOJIb308aHUsi pecypcos. "Sopom" wecmoli mexHonoz2u4yeckoli napaduaMbl sI8JISIFOMCS aflbmepHamueHasi U amoMHasi dHep-
2emuka, 30paeooxpaHeHue, o6pasoeaHue, aguayusi, kopabesibHOe U CMaHKOCMpPoOeHUe, 3/IeKMmpPomexHuUKa, meseKOMMyHuUKayuu u 0p., a e2o KJo-
4yeeble ¢hakmopbl" — UHGhOPMaYUOHHbIE U KOMMYHUKayUOHHbIe mexHosio2uu, 6uomexHosiozuu, HaHomexHonozuu. dopmupoeaHue wiecmoil mex-
Hoso2uyeckoli napaduambl cywecmeeHHO mpaHcgopmupyem cmpykmypy npou3eoodumesibHbIX Cusl U cucmemy npou3eodcmeeHHbIX omHoule-
Hul, MeHsiem npodyKm u npoyecc e2o NPodewxeHuUsi 8 pa3iuYyHbIX cghepax: 30pasooxpaHeHue, o6pa3osaHue, IHep2emuKa, KOMMyHasbHble yciy-
2u u m.0. CyujecmeeHHO U3MEHSIIOMCsl Ka4ecmeeHHbIe XxapakmepucmuKu yciy2 u moeapoe, a makxe rnoebiwaemcsi ypoeeHb docmynHocmu ma-
mepuanbHbIX U HeMamepuasnbHbiXx 651a2 Ons1 ecex 2pynn HacesneHusi. B amoli cesisu aghgheKmueHOCMb UHK/IHO3UBHbIX UHUYUamue mpebyem KOH-
conudayuu ycunuii 2paxdaHckoz2o obwiecmea, 2ocydapcmea u 6usHeca, pe¢hopmupoeaHusi cucmembl o6pa3oeaHusi u co30aHusi ycroeul ons
rnoebiweHuUsl ypoeHs MOomueayuu u coyuansHoli omeemcmeeHHocmu obujecmea.
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THE IMPACT OF THE LUCAS CRITIQUE ON MACROECONOMICS:
A BRAIDING OF ECONOMIC AND CYBERNETIC INSIGHTS

The Lucas Critique has attracted discussion since it was published in 1976. This article evaluates its impact on the
epistemology of Macroeconomics. It probes deeper than an analysis on Rational Expectations into a debate on theory and
practice in macroeconomics. The originality of the research concerns the convergence/divergence between the Keynes and
Lucas critiques of econometrics/econometric policy. The paper updates and refines Lucas's contribution to econometric policy
evaluation framed by the Keynes — Tinbergen — Friedman — Lucas literature. The exegesis uses the expertise of the authors (one
a cybernetician and one a macroeconomist) to provide a novel and stimulating platform for further debate.

Keywords: Lucas Critique, Micro/macro divide, Rational Expectations.

1. Introduction the last three centuries but analyses the philosophical
This paper takes a meta view of the epistemology of underpinnings of economics as a discipline. The paper is a
Economics. It does not concern itself with the differences critical appraisal based on a nuanced literature survey of

between the different schools which have developed over the contributions to econometric policymaking covering
© Moscardini A. O., Lawler K., Vlasova T., 2021
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Tinbergen's structuralism, Keynes' refutation in his review
to the United Nations in 1939, Friedman's essay on
Positive Economics, the Lucas Critique in 1976 and recent
writings by Krugman in the 2000's. Although the literature
on comparisons of the Lucas -Keynes critiques in relation
to modelling methodology is sparse, the selection offered
can be seen as a convenient skeleton on which to frame an
original interpretation using second order cybernetic
thinking. Hidden in these critiques are many economic
issues but the authors believe that the metaphor of
equilibrium plays a central role. Unfortunately, the word
"equilibrium" (as is the case with many economic terms)
has different meanings when used in different schools and
by different economists. A short glossary is therefore
provided which details the meanings used in this article.

e Reality — this is "what is". The debate is whether
reality is an independent entity outside and independent of
homo sapiens (absolutist view) or an entity constructed by
homo sapiens (constructuralist view)

e Equilibrium — its strongest meaning is when a
system exists a state in which all variables are in balance
or harmony. Deviations from this state are regarded as
temporary perturbations and there is a systemic pressure
to return to the equilibrium state.

e Homeostasis — is a weaker form of equilibrium
when variables relate to each other in a self-correcting
way using negative feedback. It can be called a dynamic
equilibrium which means that the state is in balance, but
this balance is not static.

e Homeorhesis- is the weakest form of equilibrium
where there is a restoration of a flow. There is systemic
adjustment not back to an initial stable equilibrium, as in
homeostasis, but to some future stretch of the time
trajectory. It focusses on the path not the destination. For a
dynamical system, order and normalcy is maintained under
internal and external disturbances.

e Systems Thinking — does not regard a system as an
agglomeration of independent parts. It concentrates on
relationships rather than identities. This allows properties to
emerge in the whole that are not present in the parts.

e Cybernetics — first order cybernetics is used to
describe the work initiated by Weiner and concentrates on
feedback and circular reasoning. This is the meaning
ascribed by Leijonhufvud [53] which focused on feedback
control. The authors focus on second order cybernetics
where the observer cannot be disentangled from the system.
This has ramifications in measurements and objectivity.

e Structural Model — this is used by many economists
to mean a linear model.

e Static Model — this is used by Economists to mean
that time is not used as a variable. Entities and
relationships are defined as fixed.

e Keynesian economics. A distinction is made in the
text between what Keynes perceived to be the main thrust
within his own theory [41], compared with Hick's famous
suggested interpretation of the General Theory [33].

e Keynesian Thoughts: These are taken from
voluminous repository of papers (30 volumes) of John
Maynard Keynes.[45]. These papers, letters reviews reveal
Keynes philosophical perspectives on economics.

2. Philosophical Issues

The issues raised by Lucas cannot be viewed in
isolation. They are an instance of various epistemological
queries that have existed since the inception of Economics
as a discipline. The articles discussed are by necessity
selective but chosen to cover all major issues.

2.1. The Invisible hand

Adam Smith lived at the onset of the Industrial Revolu-
tion which was the stimulus for great intellectual debate

about how an orderly society could grow and be governed
[34] argues that it was the change in feudal land tenure that
enabled landowners to consolidate their position and thus
plan long-term investment in agriculture which resulted in the
accumulation of wealth. Tax revenues controlled by parlia-
ment were then used to build a formidable navy which gave
control of the seas and had a significant influence on interna-
tional trade which contributed yet more to the growth of the
wealth that fuelled the Industrial Revolution. This is hindsight
but illustrates the combination of the prevalent political and
economic forces which were taken up by Smith.

Although Adam Smith is regarded as the first Western
economist, he regarded himself more as a moral philoso-
pher who later applied his ideas to economics. His ideas
are more clearly espoused in the "Theory of Moral Senti-
ments" [40] where he tried to explain how ordinary men
can resolve their differences and live in a reasonable har-
monious manner most of the time. At the centre of this
work lies the concept of equilibrium but Smith departed
from the prevailing ideas which were the strong version of
equilibrium as an ideal state. This mechanical metaphor
originated with Newton and was adapted by science into
"the scientific paradigm". Smith introduced an element of
uncertainty into Newton's machine and tried to determine
what the restoration mechanism might be. He opposed
Hobbes who argued that an equilibrium state be imposed
by the absolute power of government but saw equilibrium
arising naturally from the interaction of humankind. He
postulated an innate tendency towards balance arising
through moral sentiments, in particular "sympathy" which
he defined as "fellow-feeling". This was an invisible force
that returned the state to equilibrium. Although there were
general rules, they are imprecise because of the indeter-
minism and unpredictability of human behaviour. He be-
lieved that small actions and the emotions of people could
lead to a greater good.

Smith's work "The Wealth of Nations" is regarded as
the first western economic treatise where the equivalent
of "sympathy" was competition which behaved as "an
invisible hand." Here, one person's drive for betterment is
directed against another. It is in the unintended outcome
of this competitive struggle for self-betterment that the
invisible hand regulating the economy shows itself. Smith
tried to create a "machine for growth" which involved
moving from the strict form of equilibrium to homeostasis.
He states:

.. some obscurity may still appear to remain upon a
subject in its own nature extremely abstracted"” [79]

showing that he is not fully comfortable with these
ideas. Smith was interested in understanding how an
ordered society could function and thus he created more of
a theory than a practical tool. Despite this, his theory
especially the invisible hand, was mentioned six times in
Samuelson's general equilibrium study.

"Smith was unable to prove the essence of his
invisible-hand doctrine. Indeed, until the 1940's, no
one knew how to prove, even to state properly, the
kernel of truth in this proposition about perfectly
competitive market" [73].

Smith recognises an economy which has causal ori-
gins and is tending towards some sort of long-term equi-
librium, but this is an abstract concept. He is aware of the
imperfections of human nature and thus an economy will
not run as a machine. Perhaps this is why he does not
create a mathematical form for his theory as he realises
that the precision needed does not and cannot exist. He
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was aware of the difficulties in measuring economic vari-
ables and believed that their relationships should be un-
derstood (a systemic view). He also questioned whether
the functional dependency needed for a mathematical
formulation could be obtained. This also questioned the
role of deductive reasoning in economics. He was warn-
ing about what Ryle [70] calls category mistakes and try-
ing to separate theory from practice.

"If doing economics is just one other means of "reading”
the world, and consists of no more nor less of
"commentary” on it, then one can at least challenge the
first order, epistemological privilege that is accorded to
high economic theory and/or econometric analysis" [8].

Many elements of modern cybernetic theory and sys-
tems theory can be seen in his thoughts. The idea of an
invisible hand is similar to Newton's concept of "gravity"
which was only apparent from its actions. Einstein created
more detailed models of gravity but its essence in still invis-
ible. We thus have the intriguing situation where an un-
known can be usefully employed in a working theory. A
cybernetician would substitute "competition" by "organisa-
tion" Everything is organisation" [9] A complex organisa-
tional system is organisationally closed but in a structural
relationship with its environment (homeostasis) The ap-
proach today would be to use a "network" metaphor [10]
instead of a mechanical one.

Smith is also recognising what is now termed
emergence where the outcome is an unintended
consequence of the parts.[79] This is a major component
in non-linearity and the concept of a system. At the time,
the consequences of people's actions (practice) were not
known or even foreseen, but it was thought there is a
convergence of ideas (theory) and behaviour (practice)
that would lead to future unanticipated events. Smith
describes the conditions that correspond to what is now
termed a "free market". His concept of economic
equilibrium is an ideal condition toward which a market is
constantly and freely moving. Building on this
assumption, mathematical models through Marshall [62]
and Walras [87] became the sui generis of Economics.
Many of these insights were taken up by Keynes which
resulted in an epistemological crisis in 1939.

2.2. The Keynes Critique 1939

In the 1930's, a prominent theory on the microeconomic
determinants of inequality was that of Tinbergen [59] who
shared the first Nobel Memorial Prize in Economic
Sciences with Ragnar Frisch in 1969 for having developed
and applied dynamic models for the analysis of
economic processes [16. 17] . He is widely considered to
be one of the most influential economists of the
20th century and one of the founding fathers of
econometrics [59]. Keynes' review, undertaken for the
League of Nations in 1939, published in The Economic
Journal, is a devastating critique of Tinbergen's
econometric work [44]. In a letter to Harrod [30] prior to the
Economic Journal review, Keynes outlined the restrictive
and illusory character of the assumptions underpinning the
Tinbergen econometric models. Specifically, he dealt with
completeness, homogeneity, stability, measurability,
independence, linearity and uncertainty [30].

Where Tinbergen tried to count and quantify different
factors which influence cyclical movements in economies,
Keynes maintained that a complete list of all the relevant
factors would be required to avoid misspecification and
spurious causal claims and that such a list would be
impossible to construct [44]. To make feasible econometric
inductive inferences, the system under examination needs
to exhibit a large degree of 'homogeneity.' According to

Keynes most social and economic systems (especially
from the perspective of historical time series) lack such
homogeneity. Tinbergen assumes there is a stable
temporal relationship between the econometric variables
[82]. However, Keynes argued that it was not possible to
make inductive generalisations based on
correlations/regressions from long time series samples
[44]. Tinbergen's model also assumed that all relevant
factors were quantifiable. Keynes doubted if it is possible to
quantify phenomena such as expectations, political,
economic and psychological factors. Tinbergen assumed
that the instrumental variables to be independent whereas
Keynes argued that in a complex, evolutionary system like
an economy, independence is a profoundly improbable
assumption to maintain. To make the models tractable,
Tinbergen assumed the relationships between the
variables to be linear [82]. This was standard practice, but
Keynes argued that non-linear relationships were most
probable over the trade cycle. Finally, regarding
uncertainty, Keynes, queried, on epistemological and
ontological grounds, if it was possible to measure
uncertainty using probabilistic risk procedures. There are
two views about the meaning of uncertainty: one view is
that "true uncertainty" is the same as the view that Keynes
promulgated, namely that uncertainty in economics focuses
on unknown events for which no probability function can be
assigned. The other view, espoused by modern
econometrics conceives of known events where stochastic
processes exist but where the respective parameters are
unknown or not knowable. Keynes's uncertainty is not used
in current econometrics. According to Keynes [41] "we live
in a world permeated by unmeasurable uncertainty". Few if
any of Keynes's contemporaries understood Keynes's
interpretation of non-numerical probabilities. However,
Keynes made this point stridently [41] in considering the
pervasive influence of uncertainty in aggregate
consumption and investment decisions [41] Nonetheless,
this view is normally discarded by classical theory. It can
be seen that Keynes' issues with the Tinbergen's
econometric philosophy were profound.

"the basic, fundamental conflict between Tinbergen.
and Keynes...... , is over the application of probability to
conduct (decision making). Kalecki and Tinbergen are
both frequentists, who believe in precise and exact,
additive probability. Keynes was a logician who,
proposed non-numerical probabilities, which were
inexact, non -additive and imprecise, could be
integrated with evidential weightings" [4].

In his thesis of 1968, Leijonhufvud [53] argued that in
broad outline Keynes's own theory was a cybernetic one.
But here Cybernetics is used in a different sense to the
authors. Leijonhufvud refers to the first order cybernetics
introduced by Weiner [88] which was heavily dependent
of feedback and circularity. Leijonhufvud (ibid) did favour
homeostasis over equilibrium, regarding the economy as
having no long-run objective but a dynamical system
whose behaviour over time can be studied regardless of
whether or not it approaches any particular reference
point. Leijonhufvud (ibid) could also invoke homeorhesis
when he states:

"It might exhibit a strong attraction to certain reference
points, but there will be circumstances under which it
will not converge or will converge slowly or non-
monotonically”.

Keynes can thus be regarded as a prototype second
order cybernetician in that he did not believe in the deus ex
machina — the auctioneer who is assumed to furnish,
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without charge, all the information needed to obtain the
perfect coordination of the activities of all traders in the
present and through the future.

Econometricians at first took Keynes's devastating
criticism seriously [2, 49, 69]. The debate on the role of
econometrics previous to Haavelmo [26] developed
econometric procedures in probabilistic terms. Haavelmo
(ibid) adroitly eluding the technical issues raised by
Keynes, proposed a new framework which short-circuited
the Keynes — Tinbergen — Koopmans controversy [52].
Haavelmo [26] proposed that actual data sets have to be
chosen as complements of theoretical variables, and
declarations inferred from theory must be backed by
empirical data. Verification of such propositions do not
necessarily sanction compliance with underlying theory,
since the same prediction/hypothesis may be consistent
with disparate theories. By means of this perception
Haavelmo [26] was able to circumvent Keynes's disquiet
about the lack of completeness of a list of all factors.
Haavelmo [26] contended, that it is conceivable to use a
regression equation comprising an incomplete list of causal
factors, by the verification of parsimonious hypotheses
which are nonetheless perspicacious in increasing
knowledge [19]. Therefore, Haavelmo [26] articulated that
both theoretic and observable variables should be
envisioned as stochastic entities to rebuff Keynes's
pronouncements to Harrod [29]. Haavelmo [26] maintained
that statistical testing is a mechanism to derive inferences
as to the nature of the mechanisms or propositions which
generated the original data [19].

Haavelmo's philosophy (which conceived the role of
econometrics to be an inferential paradigm embedded in
stochastic terms) provided the footing for the empirical
methodology embraced by Cowles Commission which
pioneered sophisticated developments in econometrics [5].
The Cowles Commission's distinguished staff have
included many Nobel Laurates including Haavelmo,
Koopmans, Debreu, Simon, Klein, and Stiglitz. According
to Christ [5], the Cowles Commission, in the years after
Keynes's formidable appraisal of Tinbergen's methodology,
subscribed to a corpus of precepts which constitute an a la
carte menu of current econometrics. These include :
simultaneous economic behaviour; linear equations and
disturbances; systematic, observable variables without
error; discrete as opposed to continuous variable
changes; a priori determination of exogenous versus
endogenous variables; the existence of reduced forms;
independence of the explanatory variables; a priori
identified structural models; normal distributions
disturbances with zero means, finite with stable co-
variances and dynamically stable systems of equations

One way of approaching Keynes' objections is to
examine the difference between theory and practice. The
authors believe that knowledge is a concrete human
activity which recognises the facts of the world in which it
interacts. Predictions are intelligent guesses — nothing
more. They are not accurate depictions of the future — that
is clairvoyance. After a prediction is made, it must be
checked and depending on its accuracy, decisions are
taken, or the prediction amended.

In terms of macroeconomic theory, Keynesians were
critical of the new classical theorist's utilisation of
instantaneous market clearing in general equilibrium
models [7, 11, 18, 20, 24]. Moreover, Trautwein [83] argues
that Leijonhufvud maintains a similar perspective in his
portrayal of DSGE models proposed by new Keynesians.
However, new Keynesians argue that general equilibrium
models inspired by Walras [87] are not relevant [7] because
real mixed economies normally experience slow price

/output reactions because adjustment to equilibrium is
gruelling due to market "frictions". Hence modelling
economies experiencing shocks, under the aegis of general
equilibrium is likely to be ambiguous and not suitable for
examining economic crises. Free market mixed economies
are not dependent on the tenets of general equilibrium
theory [7]. Capitalist economies still endure whether general
equilibrium models are empirically verifiable or not. Applied
economics research aims to understand agent behaviour
and explore paths for improvement. Classical and new
classical theorists, however, embrace the view that free
markets are self-stabilising which runs counter to ideas of
Keynes and the Keynesians . New classical and original
classical theorists contend that if the economy is shocked
into disequilibrium the price system reacts quickly to regain
equilibrium. Classical theorists typically argued that given
wage — price flexibility Say's Law automatically restored
equilibrium. Applying Say's Law allowed Classical theorists
to propose that disequilibria were ephemeral because
aggregate production vyields sufficient income to move the
economy back to equilibrium [41].

Keynes foreshadows modern cybernetic thinking which
recognises that elements can exhibit different behaviour
dependent of its level of recursion. A human need not
exhibit the same behaviour when acting as an individual as
when acting in a group situation. This conflicts with Adam
Smith who believed that individual self-interest would
replicate itself in group self-interest. Keynes also
recognised that changes in behaviour cannot be attributed
to external causes. Recent cybernetic thinking is that
external events (shocks) will cause a human to examine
his behaviour and will only be a potential stimulus to
change. (Complex Adaptive Systems).

"The macroeconomics of John Maynard Keynes is then
revisited to provide an example of how some
economists in earlier times were able to provide
powerful economic analysis that was based on
intuitions that we can now classify as belonging to
complex systems perspective on the economy" [13].

The actual change will be made by the element
according to its own set of rules- culture, religion, tribe,
nation, politics even the way it feels at the time. This is the
case when Keynes disputed Tinbergen's research
methodology. Keynes claimed that it was unrealistic to
assume a "state where there is no changing future to
influence the present” [41]. This was the basis for the
Lucas Critique which argues that rational expectations
cause agents to make reasonable predictions derived from
economic theory based on optimisation principles.

2.3. The Influence of Friedman

The next important contribution to the role of economic
theory was provided by Friedman in 1966, where he
introduced the ‘“instrumentalist "role of modelling",
specifically:

The relevant questions to ask about the "assumptions”
of a theory is not whether they are descriptively "realistic
for they never are, but whether they are sufficiently good
approximations for the purpose in hand. And this question
can be answered only by seeing whether the theory works,
which means whether it yields sufficiently accurate
predictions [14].

"

Friedman is arguing here that the strength of a theory
(model) should only be judged by its outcomes in the sense
that its predictions agree with what is perceived to be
"reality". This is a problem if one believes in a constructed
i.e., subjective reality which rests on assumptions.
Freidman's (ibid) thesis is based on the existence of
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regularities in nature from which "general laws" can be
discovered. The prime task of economic theorists is to
search for these laws which can then be verified by
accurate prediction and thus produce an economic truth.
There is a logical sequence here: empirical data is
gathered, general laws are discovered using induction,
deductions (predictions) are made which are then tested. In
this view, theories are only instruments for making
predictions. There can be no clear resolution to this polemic
as outcomes rest on the philosophical beliefs of the user: for
example, whether reality is constructed or absolute and
whether there is an economic equilibrium. The authors
favour the view of Cullenberg [8] that there are multiple
bases for knowledge production, and it is impossible to set
up criteria for deciding the "correct" one. Often the
observations (data) used to test the predictions are selected
to fulfil that purpose, thus producing tautologies.

Friedman initiated a useful methodological debate
which reveals differences between theory and practice and,
at a deeper level, the relationship between deduction and
induction within economic epistemology [39]. Friedman
concedes that the purpose of a theory need not only be
prediction but could be understanding which is about "why"
rather than" what" happened. The authors thus believe that
predictive models can only apply to the limited context in
which they are posed and even then, may not predict well
due to unforeseen circumstances.

One of Friedman's key insights was that
"expectation" was relevant to what actually happened
e.g., his work on the augmented Phillips curve. Contrary
to Keynes, he believed that "long-term" macroeconomic
forecasting was possible although his view of the "long-
term" was the time required for expectations to become
aligned with reality [14]. Friedman's focus on adaptive
expectations was a forerunner of the Lucas Critique
although evidence is that he did not fully believe in
rational expectations [134, 15]. Friedman's view of
expectations were more adaptive than rational.

2.4. The Lucas Critique 1976

In 1969, Phelps wrote; "The New Microeconomics in
Inflation and Employment Theory", in which he explained
how money surprises could have real effects in the
absence of nominal rigidities, using as an example markets
physically separated; this metaphor is nowadays known
as Phelps' island parable [66]. Phelps used the concept of
adaptive expectations (which was central to Freidman) and
then extended by Lucas by a seemingly innocuous
assumption of rationality in his publication "Economic
Policy Evaluation: A Critique" which questioned the ability
of empirical economics to correctly model, test, or predict
the economy [58]. This is since known as the Lucas
Critique and caused a major upheaval in macroeconomic
theory. Tinbergen-type structural models had been
endorsed by Samuelson [72] when, for example, he argued
that the Phillips Curve could be portrayed as a long run
structural equation, thereby enabling a montage of macro-
economic policy options for governments [71]. At this time
economists exuded the confidence of control engineers
[61, 86]. Lucas's critique challenged Tinbergen- type
models stating that they were inconsistent with the
assumption of ‘"rational" expectations [63], which
undermined the raison d'etre of macroeconomic policy
intervention. The Lucas Critique denied the notion that the
macroeconomy could be controlled by identifying specific
failures of the Tinbergen-type econometric models where
parameter stability in regression equations is dubious.
Within this narrow focus, regarding stability and
homogeneity issues, Lucas can be seen as restating some
key criticisms that Keynes had levelled at the methodology
and practice epitomised by the Tinbergen paradigm
regarding specification bias [64].

The Lucas Critique concerned the feedback link (called
rational expectations) which changed the relationship
between microeconomic  agent behaviour  and
macroeconomic theory. (see Fig. 1).

Microeconomic
Assumptions

Macroeconomic
Theory

N e

Expectations

Fig. 1. The links between micro and macroeconomics

The core of the problem was that the linear equation
models of the macroeconomy (typified by Tinbergen-type
models) assumed that private agent behaviour was
disconnected from a changing policy vector Thus the policy
maker could formulate  macroeconomic  policies
independent of agent behaviour. However, if agents have
rational expectations of policy variations, the policymaker is
denied control of the macroeconomic system, because the
agent's behaviour will change and render policy ineffective
[74]. Thus, there is link from microeconomic behaviour to
macro behaviour. Lucas emphasizes that rational agents
can only realise the consequences of a government policy
change by knowing the economic model used by the policy
makers (the "true" model) and hence this model must
consistently explain effects of policy deviations [47]. This
can be difficult as in in the case of wage setters, labour
markets and phenomenon such as Stagdflation. Discounting

perfect foresight, in formulating a model with consistent
expectations, an agent must initially choose the "true
model" perhaps based on the "wisdom of the crowd".
Because a rational agent needs to evaluate the
consequences of a policy option within an available model;
the model will often be superseded by uprated theories that
convey superior opportunities.

The possibilities of such undermining of policy by
rational expectations is undisputed today. What can be
discussed is the accuracy of these expectations and their
widespread use. Both links of the feedback loop in figure
one need to be investigated.

For the upper link, the Tinbergen-models assumed that
the micro economic variables were independent and
stable. If this is not the case (and Keynes suggested that it
isn't), then their models cannot provide accurate
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predictions. In Lucas's Phillips curve exemplar, relative
prices are constant by assumption; whence a
disequilibrium (or suboptimal outcome) emerges caused by
agent confusions regarding aggregate labour /product price
levels. Applying this assumption, Lucas jettisons (in
opposition to Keynes) the hypothesis that in a
microeconomic labour market, causal relationships depend
on macroeconomic issues. But, in the Critique Lucas does
not provide a narrative for microeconomic market
mechanisms whereby market prices are established
regarding demand conditions, so the concept of feedback
is not present. In such cases, then the idea underlying the
Lucas approval of the requirement of micro foundations
pre-determine macroeconomic  phenomena lacks
substance since all market relationships are
interdependent. In labour markets, income effects, and/or
insider/outsider issues may engulf relative price effects. It
is difficult to judge which micro relationships are more
essential than others. One microeconomic relationship
cannot be considered more essential than another
especially in the context of potential employment/output,
effects at industry levels of aggregation. This idea was first
developed by Triffin [84] in a critique of the theory of
monopolistic competition Perhaps a version of the model
insinuated by Triffin [84] that is superior to that which
Lucas explicated, is a model where the quantity/labour
supplied in each industrial market is positively correlated
with the inputs/outputs supplied in all other markets and
where an increase in the inputs/outputs supplied in one
market tended to increase demand in all other markets
and vice versa. In that case, deviations from aggregate
supply would tend to be cumulative with multiplier effects
entailing a more complex transmission mechanism. In
such cases inflationary and/ or disinflationary booms
might occur given a Triffin-type general equilibrium
perspective on industrial completion [78, 84].

Lucas focussed on the lower link. One immediate
difficulty is that if agents' base predictions on a given time
series it follows that if regime change causes the times
series to alter so will agent behaviour. It is not clear how
agents can use rational expectations in the context of
bubbles or acute external shocks since by extension no
times series exists. Lucas argues that rational expectations
require that the macroeconomic models must not only
exhibit model consistent expectations but also take into
account the ephemeral nature of the model itself. Consider
an example relating to a positive fiscal policy boost. Most
Lucas Critique "immune" theoretical/econometric models
contend that the long-run effect of a fiscal boost results not
in a rise output but a rise in the aggregate price levels.
Rational expectations models predict that a rational agent's
response is to raise prices immediately decreasing the
output effect of a fiscal expansion to zero. However,
considering the Lucas Critique in the Phillips curve
example, raising prices may not be the rational response.
This is because a rational agent may know uprated models
where the best response is to do nothing on prices or
lowering prices. In the Phillips curve models Nash
bargaining outcomes might lead to lower prices. In Lucas's
view, there can only one rational policy option. This case
arises when the ultimate, undisputed "true" model is
universally known and available Are such cases plausible?
If the "true" model was common knowledge, or that the
"true" model was being progressively enhanced rational
agents would decide to do nothing in oligopoly [84]

Rational expectations as depicted by Lucas in the
Critique requires an augmented choice criterion for the

context of what Keynes considered to "be true
uncertainty" [41]. The message of the Lucas critique is
ontological, driving an inexorable search for super -
exogeneity in econometric model parameters. Therefore,
the Lucas Critique may be viewed as an assiduous
research incentive towards encompassing known
"uncertainty" into economic theory. Rational expectations
or feedforward modelling could be understood as a means
of facilitating decisions in the face of otherwise paralysing
Keynes -type "true uncertainty". [4, 41, 42].

Because of the Cowles Commission's acceptance of
the stochastic approach, Keynes' strident critique of
Tinbergen -type econometrics had been marginalised and
the tricky issues regarding causal inferences lay buried
until 1976 [51, 64] However, nowadays econometricians
recognize that most of the problems Keynes raised were
fundamental and his warnings such as those relating to
business cycles are still relevant. The Lucas Critique
essentially provides the intellectual basis for
understanding Keynes critique of Tinbergen with regards
to  stability, completeness, independence  and
homogeneity in statistical time series research. To a
degree the Lucas Critique is a special /niche case of
Keynes's generalised appraisal of
econometric/mathematical methods in economics [43].

2.5. The Legacy of Lucas

In his critique, Lucas [58] censures the macro-
econometric policy paradigm inspired by Tinbergen-type
models characterised by Klein [48] for failing to encompass
fundamental microeconomic agent optimisation
behaviours. This new classical critique led by Lucas [55,
56, 57, 58] and Sargent [75, 76] respectively, signalled a
revolution in macroeconomic theory. In particular, the
Lucas Critique argued that macro-econometric models
needed to be built on micro-foundations, espousing rational
expectations about the way that individual agents formed
future expectations. This revolution meant that the New
Classical School gained ascendency in macroeconomics
sparking a resurgence in macro -econometric modelling
based on a search for the existence of stable long run
parameters [3, 31, 32].

In the decades following the Lucas Critique, the
microeconomics  /macroeconomics  divide  widened.
Macroeconomics was seen as esoteric based on curious
psychological notions such as the marginal propensity to
consume. By contrast microeconomic theory was
esteemed as pristine, being grounded in rigorous
mathematical derivations of consumer/producer behaviour
based on the principle of utility/profit maximization. Thus,
microeconomics was portrayed, both in partial and general
equilibrium terms as the gold standard. Economists were
urged to repose in the tranquillity of microeconomics (the
area with solid substance). In the late 1990s, a quasi-
theoretical consensus was achieved when new Keynesians
integrated rational expectations into their macroeconomic
models based on imperfect markets (Goodfriend, 1997).
This quasi consensus engendered a hew macroeconomic
paradigm called the new neoclassical synthesis which
displays New Keynesian aggregate demand/monetary
features and new classical supply side norms [22].

The theory of rational expectations stigmatised the use of
macro-econometric models based on large systems of
equations as irrelevant. Predictions attached to large-scale
econometric models particularly the Phillips curve appeared
to be imprecise [36]. The New Classical School saw this
inaccuracy as being the result of instability in the parameters
of equations in the Keynesian models which excluded the
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impact of policy change but the Lucas Critique disagreed
arguing that, if a causal relationship between economic
variables is widely known to be consistent, then policy
makers, when developing future policies, cannot exploit that
causal relationship because agents fully anticipate the new
arrangements and policy targets are thereby foiled. The spirit
of the Lucas Critique is exemplified by the Friedman-Phelps
— Sargent thesis. [14, 65, 66, 74] namely that, monetary
policy permitting inflation would fail to diminish
unemployment because wage setters would adjust their
wage expectations of future inflation, so negating the
monetary stimulus. Fischer [12] however, reversed this
conclusion using Sargent's rational expectations model in
staggered wage setting environments.

An example of how economic theory has incorporated
rational expectations is the attempt to run traditional
feedback demand for money models against feedforward
rational expectation models. In this respect Hendry [31]
found, in an analysis of the M1 money aggregate in the UK
that: "A statistical theory-model to discriminate between
rival pure feedback and feedforward models was presented
and the role of changes in the marginal models for the
expectations processes was highlighted. The analysis
reveals that for sufficient change in the marginal
processes, it is feasible to tell the model types apart
despite their similarities. In the particular example of the
M1 aggregate the expectations interpretation of the
conditional model was rejected". Moreover, Stanley [80] in
a meta-analysis of the omnipresence of the Lucas Critique
in econometric modelling found that:

"Although there is great dissonance concerning the
Lucas critique, our meta- analysis revealed how the
apparent applicability of the Lucas critique may be
attributed to misspecification and the manner in which
expectations are treated. When models with questionable
specification are discounted, empirical support for the Lucas
critique vanishes".

In support of this proposition Abbott [1] shows in an
advanced cointegration study of the aggregate demand for
beer in the UK, that surprisingly after a decade of
significant government intervention in the industry all
demand coefficients for beer demand in the UK tested as
stable. This evidence is consistent with Stanley's (ibid)
finding that perhaps in the context of properly specified
econometric procedures empirical support for the Lucas
critique disappears. Thus, empirical tests that seemed to
undermine the very basis of rational expectations [80].

Sargent and Lucas [76] suggest that rational
expectations will help solve the identification problem by
introducing a new set of "cross-equation restrictions."
However, the parameter identification issue in all macro-
econometric models awaits convincing solution, this
includes the modern practise of using Bayesian priors [78]
which only increases the number of parameters to identify.
Keynes in a letter to Koopmans [49] argued; " In much of
the statistical research, in order to get enough
observations, they have to be scattered over a lengthy
period of time; and for a lengthy period of time it very
seldom remains true that the environment is sufficiently
stable. That is the dilemma of many of these enquiries,
which they do not seem to me to face. Either they are
dependent on too few observations, or they cannot rely
on the stability of the environment. It is only rarely that
this dilemma can be avoided." This was a key element in
Keynes' critique [46].

There has been a sea change in recent years led by
Nobel prize winners such as such as Krugman and Stiglitz.

They argue that macroeconomic theory does make
successful predictions and any failures are not due to the
theory but to the failure of economists to believe them.
Utility Maximisation which is one of the foundations of
microeconomics is not a fact about the world; it is also
derived from similar psychological thought experiments,
disparaged in macroeconomics. Krugman [50] makes the
point that neither microeconomics or macroeconomics is
useless nor that either sub paradigm is superior. The effort
to make macroeconomics more and more like
microeconomics — to establish everything in rational
behaviour — is seen now as destructive [67] Krugman [50]
believes that the second part of Lucas Critique — namely that
rational  expectations  heralded the demise of
macroeconomics since macroeconomics might become a
branch of applied microeconomics is false. Both sub -
paradigms provide a classic example of the difference
between theory and practice. Proponents in both areas have
realised that even robust theories cannot achieve anything
unless they have the backing of strong government.

3. Cybernetic Comments

A cybernetic view of the Lucas Critique would consider
several issues:

e Recursion. Cybernetics accepts that every entity
has two identities — it exists as a whole and also as a part
of a bigger whole. These are not either/or but are
contemporary and simultaneous occurrences. Which
aspect is operative depends on the observer? An economic
activity can be seen from a macro or a micro viewpoint.
The task is not to connect from microeconomic events to
macroeconomics but to adjust the observation [41]. One is
either looking at the economic "event" as complete in itself
or as part of a larger event. This is the basis for the
rejection of an independent i.e., objective reality. Keynes's
subscribed to this viewpoint and is evident in Gruchy [25]
Current cybernetic theory would suggest microeconomics
and macroeconomics exist at different levels of recursion.
They are linked but because of non-linear behaviour and the
phenomenon of "emergence" (where the macroeconomic
could have properties that are generated by the
microeconomic but do not reside there) they are not causally
determinate. Relationships can be expressed metaphorically
as a pair of ballroom dancers making intricate patterns within
the framework of accepted norms which are flexible enough
to allow ad hoc decisions whilst preserving homeorhesis. It is
interesting that Samuelson [73] used the same "dance
metaphor when describing the progress of economics "two
steps forward and one step back"

o Self-Circularity

Companies maximise some variables and provide data
for the policy makers. Using this data, in a selected model,
predictions are made which form the basis of a policy
which is then implemented. The companies adjust to these
changes and thus generate new data which forms a basis
for new policy etc. Hence performance and policy are in a
continual interplay — homeostasis. Lucas [58] assumes the
companies will reach the same predictions as the policy
makers (using same data and same model) and thus
second guess the implementation. They can then change
their behaviour to adapt to the change or to mitigate the
effects of the change. Thus, the policy will not be fully
implemented. All this means is that the economic dance is
changed — homeorhesis is substituted for homeostasis.
The economy still functions. This anticipation is not
particular to a specific model so that Lucas Critique is a
general observation and is present is all cybernetic models.
Theoretically, it is resonant to second order cybernetics
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where the observer is part of the system. Policy makers
and the agents are all economists and will naturally form
predictions. That these predictions interplay with each
other cannot be avoided. One cannot say what things are,
only how they are manifested. "Models are neither true nor
false but should be useful" [81]. Truth expresses the
relationship of the human collective to the things of its
experience. "There are no subjective or objective views,
just relationships." [68]

e Data. How is the data selected, is there bias in the
selection and how sensitive is the prediction to the
accuracy of the data? Data are measurements but how
does one select the measure for performance? If a
machine is regarded as performing well, it may be inferred
that it is achieving its designed task. But what is the
designed task? This is difficult to pin down. Then how does
one measure that it is achieving the task? There must be
an evaluation or measurement against a standard.
Christianson gives many examples where different
measures (such as RONA and IRR) effect a company's
performance.[6]. If performance means satisfying the
measure, then how does one satisfy a measure. A
measure is a comparator. So, improving performance
means that a certain state is measured and compared with
it timewise. This assumes that there is a desired, known
state which reflects the view of reality. Often this desired
state is seen as an equilibrium one.

e Causality. Even when using the same data and
model, will "rational expectation theory" ensure that the
agents arrive at the same economic predictions as the
policy makers? This would only be possible for
deterministic methodologies. Cybernetics assumes non-
linear behaviour. Thus, a similar solution method could
produce a different outcome. If the agents were
cyberneticians, then they would be playing a dangerous
game in continuously trying to second guess a putative
state. Their time would be better spent in focussing on their
internal problems. It is here also that Keynes was more
prescient than Lucas.

A cybernetician (who is, by definition, an
interdisciplinarian) could not help but notice that that in the
same decade, Lorentz [54] published his paper on weather
predicting, Mandelbrot [60] published his paper on Fractals,
which were linked by Chaos.[21] (Von Foerster [86]
published "Cybernetics of Cybernetics" which introduced
second order cybernetics, and the quantum theorists
began to come to term with the paradox that the measurer
is inseparably linked to the measure. In mathematics,
neural networks, [37] genetic algorithms,[35] and Fuzzy
logic [89] were discovered. A similar debate was taking
part in biology with the discovery of punctuated equilibria
in evolutionary history, the distinction between selection
and sorting, and group selection [38]. The common
thread in these different branches of knowledge is that
dichotomies ceased to be binary objects, but there satisfy
a self-referencing feedback loop and are seen as
complementary rather than distinct.

The authors argue that both microeconomic and
macroeconomic processes drive economic change, and that
macroeconomic change cannot be explained by micro level
optimising alone. The distinction between reductionism and
holism is of little use and in its place a recursive approach is
proposed. This allows for both upward and downward
causation and interaction between levels.

4. Final Comments

The basic idea contained in the Lucas critique is a
simple one. It was that if agents are rational, they can

anticipate policy and will change their behaviour. It targeted
the structural econometric models then in vogue [48] or
econometric models validated by the tenets of the Cowles
Commission) and concluded that macroeconomics could
not be regarded as useful as it could not predict the
behavior of an economy after a policy intervention. In the
Critique, Lucas gave examples of where estimated
parameters based on previous observation may change
their value in a significant and unpredictable way, so
counterfactual exercises of economic policy were pointless
[58]. Generally, the issue of rational expectations was
favourably received:

"The general point made by the critique is correct and
was known before it was so eloquently and forcefully
propounded by Lucas" [12].

Gordon argued that:

“Lucas is right when he says that not all simulations will
provide useful results, however, some simulations may be
useful. This may happen when parameter shifts can be
estimated from the sample data or can be deduced from a
priori theory [23].

But had misgivings about the broader aspects of the
critique:

"but he (Lucas) goes too far when he charges the
'econometric tradition' is fundamentally in error™ [23].

Lucas disagreed with this view replying that:

"Gordon's comment manages to leave the impression
that relatively modest modification of current models will
serve to correct their difficulties. To me, this is like trying to
design an airplane by putting wings on a steam engine" [58].

Lucas perceived fundamental errors in macroeconomic
theory and did not believe it could be rescued by making
modifications in a Ptolemaic fashion or using the Duhem-
Quine thesis [28]. We agree with Gordon in that Lucas was
correct in identifying the problems of rational expectations
(although this was not new or irreparable) but we developed
a rich heritage of economic thought and criticism, which
preceded Lucas (in particular that of Keynes and Friedman)
and that Lucas erred in his opinion of its effect on
macroeconomics. This is the deeper question — the
relationship between microeconomics and macroeconomics.

The relationship between theory and practice is a long-
standing debate [27]. To quote Einstein," In Theory, there
is no difference between theory and practice but in
practice, there is" [77]. The second order view is that
theory and practice are examples of this cosmic dance.
The success of a policy depends on whether and how the
policy is executed. This is the message for economics. It
must exist in two levels of recursion and its theories and
practices are continuously oscillating together. Keynes
foresaw this concurrence. Using classical theory, Keynes
focussed on economic states within a static model. But in
practice, Keynes believed in dynamic processes [25]. As
the son of JN Keynes (a prominent English economist who
advocated the use of both induction and deduction in
Economics) and a member of Cambridge Apostles (which
included, Whitehead, Moore, Russell, and Wittgenstein),
the views of JM Keynes are not surprising. A Systems
viewpoint was evident in all Keynes' work and the authors
see his critique as fundamentally a juxtaposition between
theory and practice. This key issue was undertaken by
Friedman [14]. Gruchy [25] contends that, in Keynes'
conception, economic science involves the notion of "events"
including the past, present and future. Gruchy [25] also
maintains that Keynes used a notion of equilibrium, in the
context of specific labour/capital markets but deliberated on
the balance of "psychological expectations" to explicate
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equilibria when all markets in the economy were at play.
These ideas are consistent with the concept of "process" in
economic events and is also underpinned in Whitehead's
philosophy [25].This is the final conclusion of the paper that
Keynes' thoughts were prescient, foreshadowing many ideas
in second order cybernetic theory.
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BNNMB KPUTUKN NYKACA HA MAKPOEKOHOMIKY:
NEPEMNETEHHA EKOHOMIYHUX | KIBEPHETUYHUX YABJIEHDb

Kpumuka Jlykaca euknukae duckycii 3 MomeHmy ii ny6nikayii 8 1976 poui. OyiHloembcs ii ennue Ha enicmemMos102il0 MakpoeKoHoMiIKu. Bo-
Ha npoHukae 2nubwe, Hix aHani3 "PayioHanbHuUx oYikyeaHb" y de6bamu npo meopiro i NpakmMukKy MakpoeKkoHomiku. OpuziHanbHicmb docni-
O)KEeHHS1 Cmocy€embCsi CX00KeHHs1 / po36ixHocmi mix kpumukoro KeliHca i Jlykaca wjo0o ekoHoMempuKu/eKoHoMempuyHoi nonimuku. OHoenro-
embcs | ymo4Hooembcsi éHecok Jlykaca @ eKOoHoOMempuYHy OUiHKy nonimuku e pamkax nimepamypu Kelinca — TiH6ep2eHa — ®piomaHa — Jlykaca.
Ek3eze3a sukopucmosye doceid aemopie (00uH — KibepHemuk, iHWuli — MaKkpoeKkoHomicm), uy06 HaGamu Hogy i cmumynrody nnamgpopmy
ons nodanbwux debamis.

Knro4oei cnoesa: kpumuka Jlykaca, nodin Ha Mikpo/Makpo, payioHasnbHi 04iKyeaHHsl.

A. O. MockapAuHUW, npurnaweHHbIn npod.

YuuBepcutet Kapaudd MetpononuraH, Benukobpurtanus,
K. Noynep, npod., KOA,

YuuBepcurtet KyBenTa, KyBent,

T. BnacoBa, npurnalieHHbI Hay4. COTp.

YHuBepcutet Hoptym6pun, Benukobpuranus

BNNAHUWE KPUTUKN NTYKACA HA MAKPO3KOHOMMUKY:
NEPENNETEHUE 9KOHOMUYECKUX U KUBEPHETUYECKUX NPEACTABIEHUIA

Kpumuka Jlykaca ebi3bieaem Ouckyccuu ¢ MoMeHma ee ny6nukayuu e 1976 2ody. OyeHueaemcs ee enusiHue Ha 3NUCMEMOJI02U0 MaKpPO3KO-
HoMmuku. OHa npoHuKaem any6xe, YyeM aHanu3 "PayuoHanbHbix oxudaHuli" 8 de6ambl 0 Meopuu U NPaKmMuKe Makpo3KOHOMUKU. Opua2uHanbHoCcmb
uccnedoeaHusi kKacaemcsi cxoxdeHusi/pacxoxdeHusi mexady kpumukol Kelinca u Jlykaca @ omHoweHUU 3KOHOMempUKU/3KOHOMempu4ecKol nosiu-
muku. O6HoenIsiemcsi u ymo4Hsiemcsi eknad Jlykaca @ 3KOHOMempPUYECKyH0 OUEHKY Mosumuku e pamkax aumepamype! KeiiHca — TuH6epzeHa —
®pudmaHa — Jlykaca. k3eze3a ucnonb3yem onbim aemopoe (00uH — KubepHemuk, dpy2ol — MaKkpo3KoHoMucm), Yymobbi npedocmasume HO8YyH0 U
cmumynupyrowyto ninamgopmy Ans anbHeliwux de6amos.

Knroyeenie cnoea: kpumuka Jlykaca, pazdesieHue Ha MUKPO/MaKpo, payuoHasibHble OXUOaHUsl.
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ECONOMIC ACTIVITY AND POLLUTION.
A STUDY ON EUROPEAN COUNTRIES BEFORE AND AFTER COVID-19 OUTBREAK

It may be said that COVID-19 eased the nature from human pollution. Present paper may argue this perception by analyzing
the connection between the economic impact before and after the COVID-19 outbreak, measured by national GDP and the level of
pollution in the European countries, referring to air and water pollution. A simple linear regression model with two control
variables was applied in order to obtain the results (the control variable were the number of COVID-19 cases and the austerity
measures applied in the countries, in the specified period, classified by the impact over the labor productivity). Data was
aggregated using the population values for each country and normalized using log normalization method. The paper also
engages a multivariable regression, with exogenous variables composed of all NACE REV 2 activities that contribute to national
GDP and endogenous variable being the composite pollution index (based on air and water pollution indicators). The control
variables applied in the multivariable regression are the same as the ones described below. Results show that DGP dropped with
16.26 % from Q4 of 2019 to Q2 of 2020 and with 5.86 % from the same period of last year till second semester of this year, based
on the austerity measures taken in order to stop the spreading SARS-CoV-2, especially the ones considering non trivial activity
closure or entire sector closure. Findings include also a percent of 30% of air quality improvement (in terms of particle matter
presence) during COVID-19 lockdown in Europe, that had a positive impact even after lockdown was suspended and a general
water quality improvement of 32 % from 2018 to 2020. A moral problem is presented in the present paper: did COVID-19 killed or
saved many lives, due to air pollution reduction, while fatality rate of COVID-19 is 1.4 % [40] and air pollution fatality rate was

7.6 % in 2016 [18], before air quality improved?
Keywords: Pollution, COVID-19, Austerity Measures, GDP.

Introduction. Due to last changes in societies lifestyle,
caused by austerity measures, taken by necessity, in the
new global context of COVID-19 pandemic, economic
activities went into critical decline, general mobility and
velocity of society members went down [27] and general
consumption took the same descending trend [23]. The
most affected economic sector was tourism, followed by air
travel industry [23], while facemask production companies
were kept under pressure, due to facemask shortage [23].

Due to the austerity measures [22] taken in the global
context, all human life was restrained from the freedom and
flexibility that characterized it before. In this context it is
relevant to argue if the environment was less affected by
human activities or not.

Air pollution is referring to alteration of air physical or
chemical components, that might have a negative
influence over human health or environment [22]. While it
is responsible for 7 million deaths worldwide annually [6],
air pollution is associated with respiratory infections, heart
diseases, COPD or lung cancer [6]. It affects human
health especially by stimulating pro-inflammatory immune
responses, such as stimulating different immune cells
(e.g. lymphocyte TH2 and TH17), or affect also in
neonate and gastrointestinal tract [14]. Polluted air can
affect both upper respiratory system and lower one. The
gasses or small diameter particles enter respiratory
system and can produce inflammatory responses at the
upper respiratory structure, such as mucosa from nose,
mouth or larynx (in case of gaseous components) or at
trachea or lung, in case of particle matter [14].

Air pollution is refer to different geographical scales,
such as local air pollution, urban, regional, continental or
global air pollution [33]. We are going to refer in this study
to urban air pollution. Pollutants actively recognized in
urban air pollution are classified in primary or secondary
pollutants [14].

Most important primary pollutants from anthropogenic
sources are: (1) SOX — sulfur oxides, especially sulfur

dioxide. SO2is a residue often produces by fossil fuel
combustion. A secondary pollutant formed by oxidation of
SOz, generating acid rain, is H2SO4 [33], (2) CO2 (carbon
dioxide) is responsible for almost 80 % of anthropogenic
global warming due its properties as a greenhouse
gas [16], emitted mainly from fossil fuel emissions and
industrialization, (3) NOX — Nitrogen oxides, especially
nitrogen oxides and nitrogen dioxide is also considered an
greenhouse gas, although a indirect one, being emitted by
vehicles engines and power plants, (4) CO — Carbon
monoxide (CO) is one of the most distributed air pollutant,
causing many lung diseases and environmental problems
and being generated by incomplete burned fossil fuel
gas [16], (6) VOC - Volatile organic compounds are
chemicals evaporated and transformed into gases in natural
conditions, being emitted by natural or anthropogenic
sources (fossil fuel combustion, power plants), categorized
into methane (CH4), another greenhouse gas, or non-
methane (NMVOCs) [14], (6) PM particulate matter is
referring to atmospheric or fine particle matters, that are
classified by particle diameter: 2.5 mm diameter or 10 mm
diameter or more [34], (7) Persistent free radicals, (8)
Chlorofluorocarbons (CFCs) and (9) Ammonia.

Although anthropogenic sources include stationary
sources (such as fossil fuel power stations), mobile
sources (such as fuel combustion of land, air or water
vehicles), controlled burn, fumes, waste deposition, military
resources (especially nuclear weapons) or fertilized
farmland, they may be the major source for human or
environmental problems generated by air pollution [6].
Natural sources, such as dust, digestion of food by
animals, radioactive decay within the Earth's crust, smoke,
vegetation or volcanic activity may contribute to negative
effects of air pollution, but in a lower percentage [34].

Water pollution may refer to changes into physical,
chemical or pathogenically construction of the water. It is
usually related to anthropogenic sources, but may be
connected to natural ones, too. Oceans and seas are
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polluted manly by municipal waste or oil spill disasters, that
merge into deep changes of aquatic ecosystem and
extension of marine species. We might take in
consideration that "the oceans and seas are not infinite"
[35]. Groundwater, being the main source for drinking
water or irrigation, can be polluted by all of the human
activities related to water pollution or soil pollution, due to
the hydrological cycle, although, once polluted it cannot be
cleaned up. Rivers and streams are mainly polluted by
waste disposal or chemicals that remain from industrial
water treatments, that long ago overload the assimilative
capacity of the flowing water to clean themselves. Lakes
and ponds are usually polluted by direct (waste) or indirect
waste discharge (such as storm water, sewage from the
septic tanks, fertilizers, insecticide or pesticide). "The
quality of water our atmosphere is threatened by air
pollution" (especially NOx, that generates acid rain or CO2
and creates the greenhouse effect [35].

Water pollution sources may be classified as follows:
acid rain (especially die to NOx from the atmosphere),
agricultural waste (which eliminate organic compounds into
the water), alien species (which can disrupt the basic
resources such as light, nutrients, physical space, chemical
compound or pathogenically one), climate change
(especially areas where global warming cause high
temperatures), disruption of sediments (driven by storm
water), industrial waste and agrochemicals (pesticides and
insecticides, chemicals from industrial water waste
treatment), nutrient enrichment, crude oil spills, radioactive
waste, sewage and oxygen demanding wastes, thermal
pollution (such as hot water disposal from balneary unities)
and urbanization [29].

Leading worldwide of death and disease, due to
waterborne diseases, chemicals from water may damage
nervous system (pesticides, lead), cause cancer (pesticides,
arsenic, petrochemicals), endocrinal damage (pesticides),
oxygen restrictions in the brain (nitrates), vascular diseases
(arsenic), damage spinal cord (fluoride) [29].

Although water pollution may occur to all hydrological
cycle, there are two types of water pollution: surface (marine
pollution, rivers, estuary) and groundwater pollution (soil
hydrology). Sources are also classified as point sources
(which are single, identifiable sources of pollution in the
water) or nonpoint sources, due to diffuse contamination, not
flooding from a single, identifiable source (e.g. nitrogen from
fertilized areas, urban runoff) [39].

Contaminants may be chemicals, pathogens or
physical change. Change in concentration of chemicals in
water may lead to modifications in acidity, electrical
conductivity, temperature or eutrophication (growth in
nutrients and  minerals) of  water. Pathogen
(microorganisms that cause disease) pollution may include
Burkolderia Pseudomullei, Cryptosporidium  Parvum,
Giardia Lamblia, Salmonella, Norovirus and parasitic
worms. Physical change may include temperature or
density change. Contaminants may be organic (herbicides,
insecticides, detergents, disinfection products, food
processing waste petroleum hydrocarbons, VOC,
chlorinated solvents, perchlorate, drug pollution) or
inorganic (acidity, ammonia, chemical waste, fertilizers,
heavy metals, secretion of creosote, sediments) [35].

Measurements can be in situ: nutrients, organic matter,
hazardous substances, other chemical in rivers, lakes
groundwater or satellte data, especially Landsat 8
OLI/TIRS or Sentinel surface reflection map [7; 41].

Measurements taken in Europe started in early march
2020, firstly in Italy and spreading all over Europe quickly.
Most of the measurements focused on intra or interstate
human mobility, but also on limitation of human activities

that demand interaction (such as school or other non-trivial
activities). As these restrictions were applied, they could be
categorized by the size of human mobility limitations, as
follows: adaptation of workplace (partial or full), closing
daycare, closing high school, closing primary school,
closing pub activities (partial or full), closing sectors (partial
or full), closing entertainment venues (partial or full),
closing gyms and sports centers (partial or full), closing
hotels or other accommodation (partial or full), forbidden
indoor over 5, forbidden indoor over 100, forbidden indoor
over 1000, masks mandatory and closed spaces partial,
masks mandatory and closed spaces, masks mandatory
and all partial, forbidden mass gather, closing non-
essential shops (partial or full), forbidden outdoor over 5,
forbidden outdoor over 50, forbidden outdoor over 500,
forbidden outdoor over 1000, closing place of worship
(partial or full), forbidden restaurants and cafes, stay home
order, teleworking, closure of public transportation,
suspended flights and workplace closure.

Restrictions were taken in order to minimize interaction
between persons, due to high transmission rate of SARS-
CoV-2, which is a "highly infectious respiratory disease" [3],
having a rate of death of 2.84 % [38]. SARS-CoV-2
transmission was first to be attributed to mammals and
birds, due to the connection of the first cases and wet
animal market in Wuhan, where it all started, but afterword,
related studies shown that the virus can be transmitted
Person-to-person [3] and it is more likely that mammals are
the link between SARS-Cov-2 and humans, as SARS-Cov-2
has 88 % identity with two bat-derived (SARS)-like
coronaviruses [25]. Person to person transmission of the
virus is based on direct contact (the cause targeted by
almost all of the restrictions taken) and droplets spread in
the coughing or sneezing process (that's where the mask
restrictions interfere). It is uncertain if the virus can be
transmitted in the intra-uterine transmission [8]. After
penetrating the body, the virus binds to a receptor and
fusions with the cell membrane. The virus is transmitted by
"the binding between the receptor-binding domain of virus
spikes and the cellular receptor which has been identified as
angio-tensin-converting enzyme 2 (ACE2) receptor" [25].

A review shows that physical distance increased
protection to SARS-Cov-2, the 1 m distance being an
important level from which it decreases the exposure to
the virulent particles [9]. Face protection with mask is
linked to increased protection, especially when N 95
mask is used, in comparison with common surgical mask,
while eye protection was also linked to lower risk of
infection [9]. The review underlines the importance of
wearing a face protection in a proper way and the risk of
improper wearing of face protection, aspect that
encourages the necessity of other measures to be taken,
regarding physical distance restrictions.

Methodology. In order to search for a connection
between human mobility restrictions, course of economic
results and pollution we took in consideration the most
important restriction from the ones presented above and
created and index, that implied different weight in the
aggregation process of the variables involved in the
indexation, from 1 to 3,1 being the lower impact over
activities that might contribute to air or water pollution (e.g.
face mask order is a restriction that did not contribute to air
and water pollution, societies being engaged in their normal
activities with or without mask) and 3 being the restrictions
that have the highest impact over the activities that might
contribute to water and air pollution (stay home order is a
restriction that had a big impact over urban air pollution [18;
21; 27; 32; 31], global CO2 emissions [19] or rivers [2; 24]
and lakes pollution [41]. The index was computed for three
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periods: 01 March — 15 May, 15 May — 14 July, 14 July —
30 September. The index was computing by averaging the
restriction level of all European countries for every day of the
involved period. The countries took in account for the
indexation were Austria, Belgium, Bulgaria, Croatia, Cyprus,
Czechia, Denmark, Estonia, Finland, France, Germany,

Enerav demand
reduction 1101 —

A 4

Mobilitv and activity

Iceland, Ireland, Italy, Latvia, Lichtenstein, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovenia and Spain. The restrictions have derived
into reduction of "30% and 50% for the energy, industry,
road transport and international shipping sectors, and 80 %
for the aviation sector" [10].

CO2 emissions dropped 8 % in 2020 [17].
(IEA, 2020)
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Fig 1. Pollution reduction due to COVID-19 restrictions

Source: authorial computation.

For the measurement of air pollution, we created an
index that took in consideration PM 2,5 and PM 10 [30],
due to lack of recent data for CO2, SOx, NOx, CO, VOC
and CFCs. COz data is not up to second trimester of 2020,
so it has not been taken into consideration, although some
studies are available [17; 19]. EEA-33 emissions of Sulphur
oxides (SOx) have decreased by 74 % between 1990 and
2011 [13]. There is no measurement of VOC. Globally,
consumption of ODS — ozone-depleting substances (ODS:
hydrochlorofluorocarbons, chlorofluorocarbons, etc.),
controlled under the Montreal Protocol, has declined by
99.67 % worldwide in the period 1986-2018 [12]. We used
WAAQI index and EPI data for air quality measurement.

There are many sources of air and water pollution data.
Most trustable are international organizations quality indices
and satellite data. We used Eurostat waterbase source to

measure pollution from 2018 and 2020 (as it was the most
recent data). For water quality index we used: sanitation &
drinking water data, unsafe drinking water index, wetland
loss fisheries data, fish stock status, marine trophic index,
fish caught by trawling, water resources data and water
waste management index.

Results. COVID-19 restrictions in Europe had a higher
level in the second trimester of the year, due to outbreak of
the virus from Asia to Europe, starting from Italy, with the
first registered restrictions in 06 March 2020 and rapidly
spreading through Europe. Restrictions had a relaxation
trend, even though SARS-CoV-2 positive cases increased.
The second wave of COVID-19 infection started in October
2020, but data is still not available. It can be seen a
relaxation of restriction in the second half of the year, due
to economic activities resumption policies.

COVID-19 restrictions in Europe

14
12
10

o N B~ O

01 lanuary - 01 March 01 March - 15 May

[]

14 July - 30
September

15 May - 14 July

Fig 2. COVID-19 restrictions in 2020

Source: authorial computation.
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European GDP had a descending trend from the last
trimester of 2019, when mobility restrictions, such as
suspended international flights or two-week quarantine for
the income tourists, were taken. It can be seen that DGP
dropped with 16.26 % from Q4 of 2019 to Q2 of 2020 and
with 5.86 % from the same period of last year till second
semester of this year. Foundation of this descending trend

European GDP

were the austerity measures taken in order to stop the
spreading SARS-CoV-2, especially the ones considering
non trivial activity closure or entire sector closure. After
restrictions had a relaxation course, GDP took another
descending value, based on the society panic and on "a
new type of recession that was different from the past
triggers of a recession" [23].

GDP and restrictions

8 500 8 000 400
[
-"[*T o AR
8 000 _ - - ~. 7500 y % 300
7 500 o o 4 \ 200
B 7 000 g ‘e
7 000 S 4 100
ce
6 500 U 6500 ol _ I_l 0
6 000 6 000 -100
2019Q1 2019Q2 2019Q3 2019Q4 2020Q1 2020Q2 2019Q1 2019Q2 2020Q1 2020Q2
—— - —e- - European Union DGP —EU - - RESTRICTIONS
Fig 3. European DGP and COVID-19 restrictions Fig 4. European DGP
Source: authorial computation. Source: authorial computation.
As it can be seen in figure 5 and figure 6, COVID-19 public health impact, which spilled over economic

restrictions had a higher influence over ltaly, due to highest
infection rate in the beginning of the pandemic and higher

Italy
7 500 20
7 000 P 15
6 500 7 g . 10
6000 ," |:| 5
5500 -L----L . 0
2019Q1 2019Q2  2020Q1 2020Q2
C——GDP - --- RESTRICTIONS

Fig 5. Italy GDP and COVID-19 restrictions

Source: authorial computation.

As reported before, air quality was measure din PM2.5
and PM10, and included almost all of the European
countries. Air quality was measured using PM2.5 and
PM10 indicators and had a 30 % decrease in the
concentration on the particle matters in the urban outdoor
air, across Europe. March and April were the most urban

performances of some of the main sectors, such as tourism
and services sector [23].

Romania
3 000 20
N
2000 4 ~. 15
/, & N S 10
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% S
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—GDP =----RESTRICTIONS

Fig 6. Romanians GDP and COVIS-19 restrictions

Source: authorial computation.

air polluted months from 2020. The air self-cleaning
capacity took over one month in order to cut out the particle
matters that flew within urban air, but human mobility and
activity restrictions, especially stay home order, school
closure and workplace closure had a big impact over PM
dropdown and over CO2 and O3 dropdown [10; 17].

Air quality and restrictions
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Fig 7. Air pollution and COVID-19 restrictions

Source: authorial computation



~48 ~

B 1 C H U K KuiBcbkoro HauioHanbHoro yHiBepcurety imeHi Tapaca LlleBueHka

ISSN 1728-3817

From the figures 8 and 9 we can observe air quality
improvement (in terms of particle matter presence) during
COVID-19 lockdown in Europe, that had a positive impact
even after lockdown was suspended. Air quality
improvement remained at a higher level after lockdown,
than before COVID-19 breakdown restrictions. Most
positively affected countries, that suffered an improvement
in urban air quality condition, were lItaly (with a particle
matter reduction of 73 %), Spain (75 % air quality
improvement), Romania (with a 66 % urban air quality
improvement in terms of PM), Slovenia, Norway, Cyprus,
Iceland and United Kingdom (with more than 50 %

[T
0 31

Before lockdown

twg &

Fig 8. Air pollution in Europe before lockdown
Source: authorial computation
Besides PM dropdown, O3z and CO: had a major
dropdown, too, "twice as large as the combined total of all
previous reductions since the end of World War II" [17]. CO2
had a dropdown of 8 % from 2019 to 2020, reaching the
value from 2010, after repeated increases, specially in 2018

(approx. 2 %). CO2 emission dropdown, after lockdown
restrictions was accomplished due to decline of the energy
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improvement in air quality, in terms of PM). A slightly
reduction of air quality was found in Denmark and Germany
(57 %). Most polluted countries before lockdown (first
weeks of March) were, in this exact order: Iltaly, Romania,
Slovenia, Luxembourg, Spain and Cyprus. After lockdown,
most polluted countries remain Croatia, France,
Luxembourg, Cyprus, Denmark, Germany and Lithuania.
Highest level of austerity measures was taken in Romania,
Slovenia, France, Cyprus, Netherland, Italy and Spain. Most
prolonged period of restrictions has been established in Italy,
Portugal, Romania and Spain (not exactly in this order).

After lockdown
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Fig 9. Air pollution in Europe after lockdown

Source: authorial computation

demand (especially from coal, oil and natural gas) [17].
Another important restriction that contributes CO2 dropdown
was stay home order or workplace closure, that suspended
fossil fuel combustion from personal and public
transportation and cleaned air from gasses and particles
released in this process (CO, CO2, SOz, PM).

2015

2016

2017 2018 2019 2020

m Gt, CO2 global emissions

Fig 10. CO2 global emissions

Source: authorial computation
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Water pollution, measured with Eurostat data regarding
surface and groundwater pollution, including drinking water
safety, wetland loss fisheries and fish stock, marine trophic
index, water resources and water waste management. The
index created used equal weights for all of the variables
included, which were normalized using maximum value
method. From the fig. 9 and 10 it can easily be seen that
water quality has improves from 2018 to 2020, the
countries that had the highest improvement of water quality
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Fig 11. Water pollution in Europe, in 2018
Source: authorial computation

Lowest water quality, in 2018, was there to be found in
Luxembourg, Austria, Czech Republic, Slovakia, Slovenia,
Hungary, Ireland, Finland, Norway and Greece, and in
2020, Luxembourg, Austria, Slovenia, Slovakia and United
Kingdom, while the highest water quality was there to be
found in Poland, Croatia and Romania.

Conclusion & Discussion. Our results show that
economic result in Europe had a decreasing pattern from
the time restrictions were imposed, based on activities,
companies and sectors closure, that affected national DGP
and gross added value in almost all European countries.
Similar results are shown in [15; 22; 23]. Economic activity
endured disruptions in the supply and demand equilibrium,
due to consumer behavior change, after COVID-19 panic
and restrictions changed the consumer priorities. This
disruptions in supply and demand equilibriums, from
different markets, had major implications into unbalancing
important economic sectors.

One of the most affected sectors by human mobility
restrictions was the tourism sector, with a loss of $200
billion from cancelled hotel bookings, international events
or flights, until April 2020 [23]. Also, the sport industry was
hardly affected by the pandemic context, all of the major
football, rugby leagues were suspended, motorsport game
from Portugal was postponed, snooker and swimming
championship were also postponed, that concluded into
billions of dollars deficit [23]. Oil-dependent countries had
major spillovers, due to oil price fall from the early 2020
and the mobility restrictions imposed by the COVID-19
restrictions, that led into down drop of energy demand,
especially down drop of fossil fuel combustion process
(which was also a big contributing factor for air quality
improvement across Europe). Also, import dependent
countries had suffered from shortages of supply from China
and India, due to major restrictions imposed in these
countries with large population, especially those targeting
the workplace closure. Also, the benefits from company

were, in this exact order, Croatia (with 48 % improvement
in water quality), Lithuania (47 % improvement in water
quality), Poland, Ireland, Estonia, Italy and Norway (all with
over 40 % improvement in water quality). In general, water
quality improved with 32 % from 2018 to 2020, based on
industrial activities closure and improvement in water waste
management techniques and legislation restrictions. Many
sources linked surface and groundwater pollution reduction
to industrial activity drop, caused by COVID-19 restrictions.

2020

l 100
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Fig 12. Water pollution in Europe, in 2020
Source: authorial computation

closure are hardly related to air pollution reduction.
Monetary sector was affected due to inefficient loans
required by SME's, while financial markets encounter major
fell downs based on the general instability and disruptions
of important markets [23]. Tourism and food chain support
pandemic outbreaks, originated from China, a big food
supplier, that is why this is an aspect that might denigrate
food industrialization [15].

All the activities, industries and sectors closure did affect
national economic indicators, but, on the other side, it
positively affected environmental quality of the urban areas,
especially in the metropoles or larger cities. Results show a
5.86% dropdown in DGP/capita from the second trimester of
last year till the second trimester of 2020, based on tourism
sector closure, activities and industries closure and
consumption drop or disruptions in supply and demand
chain, due to changes consumer behavior. In the same time,
air quality (measured in density of PM presence in the most
important urban area through Europe) improved with a mean
of 30%, with a maximum value of 73 %. Similar studies had
consistent results. For example, in Bao and Zhang [4] air
quality improved with 24 % due to 70 % human mobility
dropdown. Most sources cover China and India (Bao and
Zhang [5]; Lokhandwala and Gautam [20]; Mahato, Pal and
Ghosh [21]; Sharma et al. [28]; Wang and Su [37]; Wang et
al. [36]). Other sources showed a drop-down of CO2 with 45
to 51 % during lockdown in Barcelona [32].

A moral problem is there to be argue: did COVID-19
kiled or saved many lives (based on air pollution
reduction)? While fatality rate of COVID-19 is 1.4 % [40],
air pollution had a fatality rate of 7.6 % in 2016 [18]. Since
air quality improved with 30 %, based on decrease of 3.8 %
of the total energy, in the first quarter of 2020 [17], the air
pollution fatality rate should decrease to 5.3 %. Similar
studies support this finding. "The COVID-19 pandemic
might, paradoxically, have decreased the total number of
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deaths during this period, by drastically decreasing the
number of fatalities due to air pollution" [11].

Although fossil fuel combustion reduction had a
negative impact over oil-dependent countries [23], it had
positive effects over global CO2 emissions, as there was
registered a major drop in COz, in similar studies [17; 19].
Substantial reduction in 03 was also found in the
lockdown phase, accompanied by the improvement of the
ozone layer [10].

Our results show that water quality improved with 32 %
from 2018 to 2020. This improvement is partially relied on
mobility restrictions and partially on improvement in water
waste management techniques and legislation worldwide.
Other studies, that included in situ measurements, found
that lockdown phase indeed had a positive impact over
surface or groundwater quality. For example, PH,
conductivity, DO, BOD and COD concentrations showed 1—
10 %, 33-66 %, 51 %, 45-90 % and 33-82 % reductions
during the lockdown phase, as compared to the pre-
lockdown phase in Yamuna river [2]. Estuaries cleaned up
in the lockdown phase, as the intensity of industrial activity
had a strong effect on the bathing water quality in the area
surrounding the Boukhalef river estuary [7]. The study
illustrates that level of bathing water quality improved
during the COVID-19 lockdown. Also, groundwater quality
in India improved during lockdown, in Tuticorin industrial
city. Reduction of groundwater pollution was due to
reduction of human activities, that had a major impact in
releasing pollutant components [26]. In Vembanad lake,
the surface water quality had improved during lockdown,
based on the Landsat-8 OLI data, by decreasing the
concentration of industrial pollution components with
15.9 % on average, while non-industrial pollution had the
same level during lockdown [41].

Air quality improved with 45 %, average PM2,5 and
PM10 had dropped to half of their initial size, after the most
restrictive lockdown month (March), when almost 95 % of
human mobility was restrained. Also, O3, Co2 and NO
dropped down during lockdown (Dentener et al. [10]; IEA,
2020 [17]; Le Quéré et al. [19]).

Water pollution has a significant decreasing trend,
attributed especially to water waste management and
plastic recycling programs worldwide, but some empirical
evidence states that human activity restrictions had a
positive impact over surface water pollution, especially over
lakes and rivers, as water quality improved with 32 % from
2018 to 2020. Surface and groundwater quality improved
during lockdown [2; 7; 26; 41], results showing that
anthropogenic activities did have a negative impact over
both water and air pollution.

DGP had a descending trend after significant restrictions,
with major impact over Q2 of 2020, after the restrictions
caused major problems regarding closing sectors, activities
and industries. A direct connection between anthropogenic
activities and air and water pollution was observed in the
present study, with remark that activity restriction generated
both a drop in national economic result and an improvement
in environmental health.
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EkoHomiuHui yHiBepcuteT, BapHa, Bonrapis

EKOHOMIYHA AKTUBHICTb | 3BABPYAHEHHA HABKONULLHLOIO CEPEJOBULLIA.
OOCNIAXEHHA €EBPONEUCBLKUX KPAIH O | NICHA CMANAXY ENIAEMII COVID-19

Cxoxe, COVID-19 nocnabue aHmpomnoz2eHHe 3abpyOHeHHs1. Lje eiduymms nidmeepdxyembcsi aHai3oM 36 's13Ky MiXX eKOHOMiYHUM enueomM 0o
i nicnsi cnanaxy enidemii COVID-19, wjo eumiproembcsi HayioHansHUM BBI1 i pieHem 3a6pyOHeHHs1 8 eepornelicbKux KpaiHax eiOHOCHO 3a6pyOHeHHs
noeimps i eodu. [nsi ompumaHHsi pe3ynbmamie 6yna 3acmocoeaHa MoOesib MPocmoi JiHilIHOT peapecii i3 08oMa KOHMPOILHUMU 3MiHHUMU (KOH-
mposibHUMU 3MiHHUMU 6ynu Kinbkicms eunadkie 3axeoproeaHHsi COVID-19 i 3axo0u xopcmkoi eKoHOMiT, uj0 3acmocoeyrombcsl 8 KpaiHax y 3a3Ha-
4eHull nepiod, knacucgikoeaHri 3a ennueom Ha npodykmueHicmb npayi). JaHi 6ynu azpez2osaHi 3 BUKOPUCMAHHSIM 3Ha4Y€Hb YUCEJIbHOCMIi Haces1eH-
HS1 Ons1 KOXXHOI KpaiHu i HopmanizoeaHi 3a dornoMozot0 Memody sio2apughmiyHoi Hopmasizauii. Y po6omi makox eukopucmoeyemscsi 6acamoeumi-
PHa pezpecisi, eK302eHHUMU 3MiHHUMU siKoi € aci eudu disinbHocmi, wo exodssimb do NACE REV 2, siki po6nsimb eHecok y HayioHanbHuli BBI1, i
eHO02eHHOI 3MiHHOT — ck1adoeoro iHOeKc 3abpyOHeHHs (3acHoeaHul Ha Noka3Hukax 3abpyOHeHHs1 noeimps i eodu). KOoHMposbHi 3MiHHI, eukopuc-
mani 8 6azamosuMipHili pezpecii, mi x, wio U onucaHi Huxye. Pesynbmamu nokasytoms, uyo DGP 3Hu3uecs Ha 16,26 % i3 yemeepmozo keapmainy
2019 poky no dpyauli keapmasn 2020 poky i Ha 5,86 % 3 aHano2i4YHo20 nepiody MUHY1020 POKy no Opyauli KeapmaJs Momo4YHoO20 POKy, ujo obymos-
J1eHo 3axodaMu )XOPCMKOi eKoHOMil, npuliHamumu Ansi mozo, w06 3ynuHumu nowupeHHsi SARS-CoV-2, ocobnueo mumu, siki nepedbayaroms
3akpummsi HempusianbHux eudie disnbHocmi a6o 3akpummsi ecb020 cekmopa. BusieneHo makox 30 % noninwHHA ssKOocmi noeimps (3 Mmoyku
30py npucymHocmi YyacmuHok) nid yac 6nokyeaHHs1 COVID-19 y €eponi, uj0 no3umueHo ensiueasno Hagimb nicssi NPUNUHeHHs1 JToKanisayil, i 3aza-
NbHe noninweHHs sskocmi eodu Ha 32 % i3 2018 no 2020 pik. [f[pedcmaeneHa mopasibHa npobnema: COVID-19 3abpae 4yu epssmyeae 6azamo xum-
mie 4Yepe3 3HUXeHHs1 3abpydHeHHs1 no8impsi, ypaxoeyoyu, ujo pieeHb cmepmHocmi 8id COVID-19 cmaHosumsb 1,4 % [40], a pieeHb cmepmHocmi
8id 3a6pydHeHHs1 nogimpsi cmaHosus 7,6 % y 2016 poyi [18], do noninweHHs sikocmi nogimps?

Knroyoei cnoea: 3abpydHeHHsi, COVID-19, 3axodu xopcmkoi ekoHomil, BBIT.
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Cubuiickun yHuBepcuteT "IlyyaHo Bnara”, Cubuy, PymbiHus,
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SKoHOMUYecku yHuBepcuTeT, BapHa, Bonrapus

OKOHOMUYECKAA AKTUBHOCTb N 3ArPA3HEHUE OKPY)XXAIOLWEN CPEQbI.
MCCINEOOBAHUE EBPONEUCKUX CTPAH OO U NOCIE BCNbIWKKX NMMAEMUAN COVID-19

IMoxosxe, COVID-19 ocnabun aHmponozeHHoe 3a2psi3HeHUe. AmMo owyuweHue noomeepxdaemcsi aHasIu3oM c8s13U Mex3y 3KOHOMUYECKUM 803-
delicmeuem do u nocne ecnbiwku anudemuu COVID-19, usmepsieMbiM HayuoHanbHbiM BBIT u ypoeHem 3az2psi3HeHUs1 8 eeponelickux cmpaHax
omHocumesibHO 3a2psi3HeHUs1 8030yxa u 800bl. [nsi nonyyeHusi pesynbmamoe 6bina npumeHeHa Modesnb Npocmoli IuHeliHol peapeccuu ¢ d8yms
KOHMPOJIbHLIMU MepeMeHHbIMU (KOHMPOJIbHbIMU NepeMeHHbIMU GbINTu Konnu4ecmeo ciyvaee 3abonesanusi COVID-19 u mepbi ecmkoli 3KoHOMUU,
npumeHsieMble 8 cmpaHax 8 yKa3aHHbIlU nepuod, KnaccuguyupogaHHbie Mo e/UsIHUIO Ha npou3zeodumenibHocmb mpyda). JaHHble 6binu azpeau-
po8aHbI C UCMOJIb308aHUEM 3Ha4eHull YUC/IeHHOCMU HacesneHus Onsl Kaxdoli cmpaHbl U HOPMalu3oeaHbl C MOMOWbI0 Memooda sio2apugpmuyeckoll
Hopmanu3ayuu. Takxe UCrosib3yemcsi MHO2OMepHasi pe2peccusi, 3K302eHHbIMU MepeMeHHbIMU Komopol sienstomcsi ece eaudbl desimesbHOCMU,
exodsiwyue 8 NACE REV 2, sHocsiwue 8knad 8 HayuoHanbHbil BBI1, u aHdo2eHHOU nepeMeHHOU — cocmagHolU UHOEKC 3a2psi3HeHUs1 (OCHO8aHHbIU
Ha nokaszamensix 3a2psi3HeHuUs1 eo3dyxa u 8o0bl). KOoHmponbHbIe NepemMeHHbIe, UCMO/Ib308aHHbIE 8 MHO20MEPHOU pezpeccuu, me Xe, 4Ymo u onu-
caHHble Huxe. Pe3ynbmamabl noka3sieatom, Ymo DGP cHu3usicsi Ha 16,26 % ¢ yemeepmozo keapmana 2019 2o0a no emopoli keapman 2020 2oda u
Ha 5,86 % c aHanoz2uyHo20 nepuoda npouwsio2o 2oda no emopoli keapmasn mekyu,e2o 200a, 4mo o6ycrI08/1IeHO MepamMu KecmkKol 3KOHoOMuU, Npu-
HIMbIMU 05151 mo2o, Ymo6bl ocmaHosums pacripocmpaHeHue SARS-COV-2, oco6eHHO memMu, komopble npedycMampusearom 3aKpblimue Hempu-
suasnbHbIX sudoe dessmesibHOCMU UJU 3aKpbimue ece20 cekmopa. YcmaHoeneHo makxke 30 % ynyqweHusi kadecmea eo3dyxa (C MoOYKu 3peHust
npucymcmeusi Yacmuy) eo epemsi 6r1okupoeaHusi COVID-19 e Eepone, Ymo oka3asio nosioxumesibHoe efusiHue daxe rnocsie npuocmaHoeKuU JIoKa-
nusayuu, u obwee ynyyueHue kadecmea 6o0bl Ha 32 % ¢ 2018 no 2020 20d. B pabome npedcmaesieHa MopasibHasi npobnema: COVID-19 3abpan
uslu cnac MHo20 )xu3Hel 611a200apsi CHUXEHUIO 3a2psi3HeHUs1 8030yxa, yyumsbieasi, 4Ymo ypoeeHb cMepmHocmu om COVID-19 cocmaensiem 1,4 %
[40], a ypoeeHb cMepmHOCMU om 3a2psi3HeHuUs1 030yxa cocmaensin 7,6 % e 2016 200y [18], Ao ynyyweHus ka4ecmea eo3dyxa?

Knroyeenie cnoea: 3azpsizHeHue, COVID-19, mepbi xxecmkol 3koHomuu, BBIT.
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PO3BUTOK CUCTEMMU EKONOINYHOro MEHEQXKMEHTY
AAK 3ACOBY MOAEPHI3ALLlI YKPAIHCbKUX NIANPUEMCTB

lMpucesiyeHo AocidxeHHI0 NuMaHb PO38UMKY ma eghekKmueHocmi ¢hyHKYiOHy8aHHsI cCUCMEMU eKOJI02iYHO20 MeHeAXMeHmy
nionpuemcmea. BusHayeHo, wjo cyyacHi cucmemu eKosio2i4Ho20 MeHedXMeHmy 30amHi 3abe3nequmu cmiliki KOHKypeHmHI rne-
peesacu Ha 8HympiWHLOMY ma 308HiWHLOMY PUHKaX. 3arnpPornoHO8aHO HanpPsMU 3MeHWEeHHs] eKOJ/I02iYHO20 HasaHMa)KeHHs Ha
HaeKo/IUWHE NpupodHe cepedoeuuye WIISIXOM eKoJ102i4HOT ModepHi3auii disnbHocmi nidnpuemcmea.

Kmouoei crioea: HaskonuwHe npupodHe cepedosuule, 3a6pyOHEHHS], €KOT02iYHUl MeHeAXXMeHM, eKoo02iYHa MoOepHi3auyisi,

nionpueMHuUUybKi cmpykmypu.

Betyn. MNpobnemaTtunka 3abpyaHeHHA AOBKINNA Ta no-
LYKy e(PeKTUBHUX LINAXIB 3MEHLIEHHS HEraTUBHOIO BMMM-
BY MiANPUEMCTB Ha HaBKOMULUHE NPUPOAHE cepeoBuLLe
HabyBae OCTaHHIMWM poKamy BKpaW BaXXNMBOTO 3HaYEHHS.
HasiBHy ekonoriyHy cuTyauito B YkpaiHi, Ha aymky GinbLuo-
CTi HayKOBLIB i MPaKTWKiB, MOXHa OXapakTepudyBaTu $K
KpM30BY Yepes iCTOPNYHO CHOPMOBaHY nepesary po3BuUTKY
€HeproBuTpaTHUX, pecypco3aTpaTHNX Ta ekonoriyHo Hebe-
3MevHux ranysen BupobHuuTea. [ecTpykTuBHI npouecu y
chopmoBaHiin  eKOroro-eKOHOMIYHIN CUCTEMI € 3arpo3ol
300pOB'I0 HacerneHHs YkpaiHu, noganblUoMy YHKLiOHY-
BaHHIO GaraTbox NiANPUEMCTB i AOCATHEHHIO MPUHLMNIB
cTanoro po3suTKy. [MigBULLYETLCA akTyarnbHICTb MOLLYKY
LNSAXiB 3MEHLUEHHS1 HEraTMBHOIO BMNMBY Ha AOBKINNS B
YMOBax BUWHUKHEHHSI HOBWMX KOHLENUin (yHKUIOHYBaHHS
€KOroro-ekOHOMIYHO| CMCTEMM Ha 3acajax CTanoro po3su-
TKy. OgHMUM i3 HanpsiMiB PO3B'A3aHHS 3a3HayeHoi npobne-
MU € eeKTVBHE BMPOBAa[KEHHS Ha YKPaiHCbKUX Mignpu-
€MCTBaxX Cy4acHOi KOHUEMLUii eKOMNoriYyHoro MeHegKMEHTY.
HWHi ekonoriyHnin MeHeXXMEHT Mae 0cobnuBe 3Ha4YeHHs B
yrnpaBniHHi NPOMUCHOBMM  MiANPUEMCTBOM, BiAMOBIAHO
cchopmMOBaHO METOAMN eKOOrYHOro ynpasriiHHA Ta BNacHy
ineonorito. basucom i perynaTopoMm CUCTEMU €KOMNOriYHOro
MeHepKMeHTY € 3akoH YkpaiHu "lNpo 0XOpOoHY HaBKONWLL-
HbOrO MPUPOAHOrO cepefoBumLLa”, 3rigHO 3 SKMM MEeTOH
AepXXaBHOro yNpasriHHA B rany3i OXOPOHW HaBKOSMLLIHBLOIO
NPUPOAHOro CepefoBuLla € peanisauis 3akOHOOABCTBA,
KOHTPOSb AOTPUMAaHHSA BMMOT ekornoriyHoi 6eanekn, 3abes-
nevyeHHs1 NpoBeAeHHs edPEKTUBHNX i KOMMMIEKCHNX 3axoaiB
LLIOAO OXOPOHM HABKOSMULLIHBOrO NPUPOOHOr0 CepeaoBuLLa,
pauioHanbHOro BMKOPUCTaHHS MPUPOOHUX pecypciB, 4OCsr-
HEHHS1 MOroPKEHOCTi MiXK AepXaBHUMU MPUPOAOOXOPOHHU-
MW opraHamm i rpOMafChKiCTIO B rany3i OXOPOHW HaBKOMNULL-
HBOrO NPMpPOAHOro cepeaosuwa [14]. Takum YnHOM, cucte-
Ma eKONOriYHOr0 MEHEeMKMEHTY Ha MaKpopiBHI Mae 3abes-
neyyBaTV BUKOHAHHS TakuxX OYHKLIN, SK: 30iINCHEHHS NpUpo-
[AOOXOPOHHOrO 3aKOHOAABCTBA, KOHTPOMb €eKomoriYHoi 6es-
neku, 3abesneyeHHsi NpPoOBedEHHs] MPUPOLOOXOPOHHMX 3a-
XOAIB Ta Y3rofXeHiCTb Ail AepXaBHUX i CyCNiNbHUX OpraHiB.
Ha wmikpopiBHi ehekTMBHO (DyHKLiOHylo4a cucTema eKorori-
YHOrO MEHEOXXMEHTY MOKMMKaHa 3abesneynT MOXIMBICTb
peanisaduii npMHUMniB rmobanbHOro 3eneHoro Kypcy B Ykpai-
Hi i, SIK HACNIgOK, MOXIMBICTb AOCAITU CTIMKUX KOHKYPEHTHUX
no3uLi Ha BHYTPILUHLOMY Ta 30BHILLHBOMY PUHKaX.

AHani3 ocTtaHHiX pocnimkeHb i ny6nikaudin. [Mpo-
6nemun po3BWUTKY Ta BNpoBagKeHHS edEeKTMBHOI cuctemu
€KOmoriYHoro MeHeXMEHTY Ha YKpaiHCbKUX NignpuUeEMCT-
Bax aKTMBHO AOCHIMKYHOTbCA Y Npausax BITYN3HSAHUX i 3apy-
OixkHux HaykoBLiB. Cepef BITYM3HAHWMX YYEHWX BapTO Bid-

3HaunTtu: O. BabumHebky [1], KO. Binsieebky [2], 1. Bacune-
Hko, HO. Bepesnuubky [3], T.anywkiHy [5], 1. Maubky,
€. Xenibo [9], I'. Tapactoka [16] Ta iH. Tak, FO. binsBcbka
TpPaKTye €KONOrYHWIA MEHEeIKMEHT SK cucTemy, 3a Aoro-
MOrOK $SIKOI 3AINCHIOETBCA YNpaBriHHA TUMKU Buaamu gis-
NbHOCTI NiJNPUEMCTB, Siki 3aBaatTb abo NOTEHUINHO 34aTHI
3aBAaTV LIKOOAW HaBKONWLWIHLOMY CepefoBully; Le Tun
yMpaBniHHS, NPUHLUMNOBO OPIEHTOBAHWUN Ha (HOPMYBaHHS i
PO3BUTOK EKOJIONYHOIO MpaBa Ta EKONOrYHOI KynbTypu
XUTTERIANBHOCTI NMOAMHK, WO nobyaoBaHi Ha couianbHO-
€KOHOMIYHOMY i couianbHO-NCUXONOrYHOMY MOTUBYBAHHI
[OCSITHEHHS FAPMOHIT MiXK NIIOAMHOLO | Npupoaoto [2].

HaykoBui J1. Koxywko Ta [1. Ckpunyyk Bu3Ha4aloTb
€KOMOriYHNA MEHEeOXMEHT $K MDKAMCUMNNIHApHY Hayky,
fka AocnigpKye npobrnemaTuky KOMMNMEKCHOro ynpasriiHHS
€KOOrivyHOW AIAnbHICTIO Ha nignpuemcTBax i cnpsaMoBaHy
Ha BUPILLEHHSI €KOMNOTYHMX NUTaHb Y BCiX ranyssax eKoHOMi-
kn (HapogHoro rocnogapctea) [10]. €. XKeni6o, J1. Maubka
Ta T. MypoBaHa CTBEPAXYHOTb, LUO BNPOBa[KEHHS CUCTe-
MW €KOMOriYHOro MEHeXXMEHTY Ha OCHOBi 6a30BOro Mix-
HapogHoro ctaHgapTy ISO 14001 € macwTabHum 3aBaaH-
HAM, sike Mig cuny TiNbKM BEnWKUM opraHisauiam. Ona ma-
nuX NiANPUEMCTB BUPILLMTW Lie CKNnagHe 3aBOaHHs MOXHa
LUMIAXOM MOAiny npouecy BNpOBamXeHHs Ha eTanu. [ono-
MOITK B LbOMY MOXe onybnikosaHuin B 2019 poui oHoBne-
Hu ctangapT ISO 14005 "Cuctemu ynpaBniHHs sikicTio". 3
MNOro NosiBOK Marsni Ta cepefHi NiAnpUEMHULLKI CTPYKTYpH
oTpMManu iHCTPYMEHT ANs BNPOBa[XeHHS CUCTEM €KOmo-
rYHOro MEHEKMEHTY TMoeTanHWM, THYYKMM Crnocobom,
ajanToBaHMM [0 iXHiX KOHKpeTHUx noTpeb. Lle gae amory
OTpMMYyBaTU BUrody Bi NMoyaTKy LOisiNIbHOCTi, abu B KiHLe-
BOMY MiACYMKY  BignosigaTm  BMMOraM  CTaHAapTy
ISO 14001. Ha pymKy aBTOpiB, BUKOHAHHA HACTaHOB CTaH-
napty 1SO 14005 wopo rHyykoro migxody 4O MoeTanHoro
BMPOBa[XXEHHSA CYTTEBO MPUCKOPUTb BMPOBAAXXEHHS €KO-
NOriYHOro MeHeKMEHTY B YKpaiHi Ta cnpustume po3BuUTKY
ekornoriyHoro nignpuemuHuuTea [9].

MeToponoria pocnigxeHHs. [lin 4ac [gocnigXeHHs
BMKOPUCTOBYBANMCsl Taki METOAN OOCHIOXEHHS Ta aHanisy
npoLeciB PO3BUTKY €KOMOriYHOro ynpaeniHHA Ha yKpaiHCb-
KMX MignpuemcTBax: MOPIBHSAHHSA, CUCTEMHOro aHaniay,
cnoctepexeHHs (y pasi aHanidy 3abpygHEeHHS HaBKOMNWLL-
HbOro NMPUMPOAHOr0 CepeaoBuLLA, ANHaMIKK 06CAriB BUKUAIB
3abpyaHioBanbHNX PeYOBUH B aTMOCEPHE MOBITPS CTai-
OHapHMMU [xxepenamu 3abpyoHEHHS, aHanidy cTaHy Bnpo-
BaPKEHHS CUCTEM €EKOMOriYHOro MEHeMKMEHTY Ha nmianpu-
€MCcTBax); MeToau Aeaykuii, cuHTesy Ta iHaykuii (y npoueci
aHanisy ocobnmBocTen eKonoriYHoro MeHeXKMEHTY).

© Caranpak 0., XapueHko T., MNaubka J1., 2021
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MeTa cTtaTtTi nonsirae y BWCBITNEHHI ocobnuBocTen
(hOpMyBaHHS Ta MEPCMNeKTUB PO3BUTKY i PYHKLIOHYBaHHS
CUCTEMU EKOSOrNYHOro MEHEKMEHTY B pearnisauii 3aBaaHb
€KOJOoriyHoi MoaepHi3auii yKpaiHCbKMX MignpuMeMcTB, a Ta-
KOXX PO3KPUTTI HanpsiMiB 3MEHLLEHHS eKOJOrYHOro HaBaH-
TaXEHHS Ha HaBKONULUHE MPUPOAHE cepefoBULLEe Yepes
€eKomnoriyHy MoaepHisadito nignpuemMcTs.

OcHoBHi pesynbTtaTtu. lNpobnemu 3abpynHeHHs [o-
BKINNA He € HoBUMK ANns YkpaiHu. 3a pesynstatamu pobo-
Tv [lepkaBHOi eKonoriyHoi iHcnekuii YkpaiHn Ta nposege-
HOro onuTyBaHHs IHcTUTYyTOM lOpLueHiHa Ta MNpeacTtaBHUL-
TBoM PoHAy iMm. Opigpixa EGepta B YKpaiHi OCHOBHUMMU
€KOornoriYyHnMmM NpobnemMamMm CbOrofieHHs €: HecTaya siKiCHOI
NUTHOI BOAW, 3abpyaHEeHHs1 aTMocgepHOro MnoBiTpst Ta
yTunisauisa Bigxoais. "Tak, 3rigHO 3 pesynbTaTtamu OnuTY-

BaHHs1 B YKpaiHi cepef eKonoriyHnx npobnem, skMMm Han-
Ginblle nepenmaroTbCa PecrnoHO4eHTU — 3abpyaHeHHs BO-
gonm i gediunt nutHoi Bogu (51,0 %), 3poCTaHHA KiNbKOCTI
nobyToBux i npommcroBux Biaxoais (45,9 %) i 3abpyaHeH-
H aTtmocdepHoro nositps (38,1 %)" [11]. 3a gmaHvmu
[epxaBHOI eKonoriYHoi iHcnekLii YkpaiHu HanbinbLa Kinb-
KicTb nepeBipok y 2020 p. Bigbynack y cdepi NOBOAXEHHS
3 Bioxogamu Ta 3abpygHeHHs aTMocdepPHOro noBiTps, 3a-
ranom 36uTkiB HapaxoBaHO Ha cymy noHazg 188 MrH rpH.
Hanbinswmmn  3abpyaHioBadamn  TpagvuiiHo  3anuiua-
IOTbCA TPaHCNOPT, MPOMWCIIOBICTb, €HepreTuka Ta CifnbCbke
rocnogapcteo. BignosigHo 0o Aanvx [epxaBHOI Cnyxou cTa-
TUCTUKM YKpaiHWM BUKUAN 3a0pyaHIOBaribHUX PEYOBUH B aTMO-
cchepHe noeiTps y 2019 poui ctaHoBnsATe 2459,5 TuC. T (Oe-
TanisoBaHo 3a BUAamMy eKOHOMIYHOT AisinbHOCTI AVB. Tabn. 1).

Ta6nuys 1. Bukuam 3a6pyaHoBanbHMX peYoBUH B aTMoccepHe NOBITPs Bif cTauioHapHUX Axepern 3abpyaHeHHs
3a BugaMm eKoOHOMiYHOI gisinbHocTi B 2019 p.

KinbkicTb BUKkugiB
Bua eKOHOMiIYHOT gisinbHOCTI 3abpyaHoBanbHUX peyYoBUH [iokcmay Byrneuio
TMC. T y % Ao nigcymky TMC. T y % Ao nigcymky

Yci Buan eKOHOMIYHOI AisiNbHOCTI 2459,5 100,0 121282,9 100,0
Cinbcbke, nicose Ta pubHe rocnogapcTso 82,1 3,3 1162,2 0,1
[lobyBHa MPOMMCNOBICTb | pO3pO6NeHHS kap'epiB 418,9 17,0 3105,0 2,6
MNepepobHa NPoMUCNOBICTb 890,3 36,2 48782,3 40,2
[NocTayaHHs eneKkTpoeHeprii, rasy, napy Ta KOHAMLiINOBAHOIo MOBITPS 960,7 39,1 63274,0 52,2
TpaHcnopT, cknagcbke rocnodapcTBo, NOLTOBA Ta Kyp'epcbka AisiNbHICTb 53,9 2,2 3703,9 3,0

Ihxepeno: [13].

Y 1abn. 1 BUCBITNEHO CTATUCTUKY LWOAO 3abpyaHEHHS
aTMOCepHOro MoBITPs, NpOoTe Taki TeHAeHLii NpocTexy-
10ThCs i Woao 3abpyaHeHHs BOOOWM i I'pyHTIB. Ak cBigvaTb
AaHi, HanbinbwKm 3abpyaHioBavem B YKpaiHi € eHepreTu-
ka. 3a 2019 p. B YkpaiHi 6yno supobneHo 154 mnpg KBT-
roq, enekTpoeHeprii, LinboBWUiA OPIEHTUP, YCTAHOBIEHMI Ha
2020 pik, — 163,8. BogHouac, sk OGinblUicTb KpaiH CBITY
BiOMOBNSAETbCA Big eKcnnyaTtauii TennoenekTpocTaHLin,
YkpaiHa 36inbLlye 3akynisnio TBepgoro nanvea anst TEC.
BukopucTaHHsA Takoro nanuBa CMpUYUHSE YTBOPEHHS Cip-
4YNCTOrO, BYFMEKUCNOro i YagHoro rasie, B atMocdepHe
NOBITPA NOTPannsATb MU, caxa Ta Pi3Hi WKiANMBI peyo-
BVHMU, LLIO 3aranioM CNpuYMHAITL 3pOCTaHHS 3aXBOPHOBaHb
AnxanbHux LWnaxis, 3abpyAHEeHHS Benukux TepuTopin Ta
nnowy. Kpim Toro, TEC xapakTtepusytoTbCs BUCOKOI eHep-
ro- Ta MaTepianoeMHICTIO, BMKOPUCTaHHAM 3acTapinux
TexXHomMorin BMpobHMUTBaA i obnagHaHHs, BiOCYTHICTIO Cy-
YaCHUX OYMCHUX CMOPYA i HanexXHOro Harnsgy 3a iXHbO
JisnbHicTio.  Hainbinbwow Hebe3nekow BUKOPUCTaHHS
aTOMHO| eHepreTuku € pu3nk 3abpyoHEHHsI pafioakTUBHM-
MM Bigxo4amu y BUNAAKy aBapin, Lo, SIK CBiAYUTb AOCBIA, €
BMCOKOMMOBIpHUMU. [Mepea YkpaiHOl rocTpo CTOITb nu-
TaHHSA 3aXOpPOHEHHS BiAgxodiB pobOTM aTOMHMX enekTpoc-
TaHUiN, WO CTaHoBNATb 6nmnsbko 3,5 MnH M3, HuHi kpaiHa
Ha gpyroMmy Micui B €Bponi Ta 4yeTBepTOoMy Y CBITi [7] 3a
obcsAramu yTBOPEHHS pafioaKTUBHUX BiAXOAiB, HACTYMHM-
MU € PpaHuia Ta HiMevdnHa, siki BUKOPUCTOBYIOTb TaKTUKY
nocTynoBoi BiamMoBwu Big pobotn AEC. PoboTa rigpoenekT-
pPOCTaHUI/ TeX Mae PYyWHIBHWI BMMMB HA HABKOMNWLLHE ce-
penoBuLe, OCKINbKA 3MIHIOOTL i PYyWHYIOTb naHawadTm
TEpUTOPIV Yy MiCUAX CBOrO pO3TallyBaHHS, 3HULLYHOTb po-
Otodi 3eMni, ki MOXyTb OyTU BUMKOPUCTAHI SIK CiNlbCbKOroc-
nogapceki yrigas, 36inblyloTe pU3MK BUHWKHEHHST KaTacT-
podidHUX MOBeHew i 3eMneTpyciB. 3eneHun Kypc nepeg-
0avae poO3BUTOK anbTEPHATMBHOI EHEepreTuku, sika gana
KpaiHi 5,5 mnpa KBT-rog y 2019 poui nopisHsHO 3 1,6 Mnpg
KBT1-rog y 2015 poui. Y niBaeHHUX obnactsix akTMBHO BW-
KOPUCTOBYETBLCSI COHAYHA | BITPOEHEpreTuka, CTpiMKoO po3-
BMBAETLCHA HanpsiM OTpUMaHHSA eHeprii 3 Giomacu. lMpoTte
cnig 3ayBakuTu, LLIO BMKOPUCTaHHS BiOHOBMIOBAHWUX [Xe-

pen eHeprii TeX Mae HeraTtuMBHI acrnekT W OOMEXeHHs,
cepep SKMX LWyM, 3MiHa NnaHawadTis Ta iH.

Ha gpyromy Micui 3Haxo4MTbCst MPOMUCHOBICTb, YacTka
AIKOI B 3aranbHOMY 3abpyAHEHHI HaBKOMULLHLOIO cepeno-
BULWA cTaHOBUTL Oinblie 53 %. MNpomucnosi 06'ekTn Hera-
TMBHO BMMUBalOTb OJHOYACHO Ha aTMocdepHe MoBITPS,
BOAHI 6acenHn Ta rpyHTuU. Haiiyacrtiwe nignpwemcTaa npo-
OYKYIOTb BUKMON Takmx HebGesneyHnx peqyoBWH, SIK OKCuz
as3oTy, CipKk1, MOHOOKCUA Byrneuto, peHorn, 6eH3on, Tonyon
i 6e3nivi iHWKX, WO 3HWKYITb 34aTHICTb iIMYHHOI CUCTEMMU
nognHn 0o 60poTbOm i3 3axBOpHOBaHHAMK Ta 36inbLUyOTb
MeOMYHY CTaTUCTUKY LOAO 3axBOPHBaHb  CepLiEBO-
CYAVHHOI CUCTeMU 1 opraHiB auxaHHs. PosB'a3aHHsa npo-
Onem 3abpyaHEHHSA [OBKINMAS NPOMUCNOBUMKU 06'ekTamm
nepebyBae y NMOLWMHI 3MiHM MiAXOAiB 4O KOHTPOIHO OXOPO-
HM HaBKOJNULIHBLOrO MPUPOOHOIO CepefoBMLLa, BUKOPUC-
TaHHA HOBITHIX ManoBigxogHUx Ta/abo 6e3BiaXoOHUX Tex-
HOMOri, NOBHOI MOAEpPHI3aLii MPOMMUCIOBOrO KOMMMEKCY i
3aKpiNMeHHsa MNpaBoOBMX Ta EKOHOMIYHMX MeXaHi3MmiB, Lo
cTumynioBany 6 Taki 3MiHW.

TpeTuHa BCiX NposBiB 3abpygHeHb Npunagae Ha adisnb-
HIiCTb arpornpomucrnoBoro cektopa. OgHUM i3 NOKasHWUKIB
e(eKTMBHOCTI BEAEHHS CiNbCbKOro rocnogapcrsa € po3o-
paHiCcTb 3emenb, Wo B YKpaiHi cTaHOBUTL Ginblwe 60 %.
MpoTte cyyacHi peanii cBig4aTb Npo HesbanaHCcoBaHICTb
nigxodis [0 rocnofaptoBaHHA, YHacrioK 40ro nocunio-
I0TbCSl HEraTuBHI Hacnigku, sk TO eposii I'pyHTIB, 3CyBM,
BMCOKMI piBEHb IXHbOTro 3abpyAHEHHS BXXKUMKU MeTanamu,
nectuumMgamu, asoTHUMW Ta HITpaTHUMKU MiHepanbHUMU
nobpusamu, WO NPU3BOAUTL A0 BUCHAXKEHHS | 3MEHLLEHHS
poatodocTi I'pyHTIB. KpiMm TOro, ue 3HWXKye SKiCTb Xapy4oBuX
NPOAYKTIB i AKICTb CMOXMBaHHA. P0o3B'A3aHHA CYKYMHOCTI
3aBaaHb NoTpebye CUCTEMHOrO Ta KOMIMIIEKCHOrO MiaXoay,
y TOMY YuCrli 1 Ha AepXaBHOMY PiBHi.

Mpobnema TpaHCMOpTY € KIOYOBOK OIS YKPATHCbKUX
meranonicis. [pn 3ropaHHi ogHi€i TOHHM NanuBa B aTMOC-
epy notpannse 6nm3bko 200 kr okcuay BYrneut, Kpim
SIKOro TakoX BiAOyBaeTbCA 3abpyAHEHHSA N iHWMMK peYo-
BMHamu: 6eH3anipeHom, cdopManbaerigamv, apomaTtudHu-
MU cnonykamu, Baxkummn metanamu t1a iH. OCHOBHUM [pxe-
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penom 3abpygHeHHs 3anvwaeTbCcsl aBTOTPAHCMOPT, Lo
cnpuvymHse | wymoBe 3abpyaHeHHs ypbaHizoBaHuxX Tepwu-
TOpiN. [OCTPO CTOITb NUTAHHA BUKOPUCTAHHA HE NPOCTO

SIKICHOrO NManbHOro, WO BiAMNOBigae €BPONENCLKUM CTaHaa-
pTam i HopmaMm, ane ”h 6Ge3nocepedHbLOro nepexogy Ha
GinbLU ekonoriyHi noro BuAun (AuBs. Tabn. 2).

Ta6nuys 2. Bukuam 3a6pyaHioBanbHUMX pe4oBUH B aTMoccepHe noBiTps
BiA nepecyBHUx maxepen (2018—-2020)

Bug KinbkicTb BUKknaiB 3abpyaHioBanbHUX pe4oBUH KinbkicTb BUKuAiB 3abpyagHOBanbHMX pe4oOBUH
3abpyAaHtoBanbHOI 3a pokamu, T 3a poKamMu Ha ogHy ocoby, Kr
pPeyYOBUHMN 2018 2019 2020 2018 2019 2020
Liokeng cipku 18647,2 19803,2 19803,2 0,4 0,5 0,5
oKCWA BYrneLo 1230612,4 1255224,6 1255224,6 29,1 29,9 32,5
aiokcng asoty 170367,0 178778,1 178778,1 4,0 4,3 4,5
okcuga asoty 792,4 798,6 798,6 0,0 0,0 0,0
HEMETaHOBI NeTk! 162806,0 162622,1 162622,1 3,9 3,9 4,2
opraHiyHi cnonyku
amiak 7,1 6,3 6,3 0,0 0,0 0,0
MeTaH 5000,5 5128,4 5128,4 0,1 0,1 0,1
caxa 24662,5 26465,7 26465,7 0,6 0,6 0,7
Ycboro 16122895,1 1648827,0 1778659,0 38,2 39,2 42,6

[epeno: cknageHo aBTopamu 3a JaHUMKM AepXKaBHOI CnyX6u ctaTucTukm Ykpainm [13].

CborogHi € Hag3BMYaHO BaXMVBWUM MUTaHHS PO3Mi-
LLEHHs Ta 3aXOPOHEHHS MPOMWUCIOBUX i TBEPAMUX NOBYTO-
BUX BiOXxodiB. Y cepefHbOMY KOXEH MellkaHeub YKpaiHu
CTBOpIOE 3a pik 6nmnabko 300 kr cmiTTs. 3rigHo 3i cTaTncTn-
KOK MUHYIoro poky 107 Kr CMiTTS BUBE3NM Ha cheLjianbHO
obnagHaHi 3Banuwa, 6,3 kr — cnantoBanu Anst OTpUMaHHS
eHeprii, 470 kr — ytunizysanu, a 30 kr — NnpocTo cnantosa-
nun. PewrTa BigxogiB notpanuna Ha cmittesBanuwa [13]. B
YkpaiHi dyHkuioHye 460 mMict, 6nm3bko 500 painoHis,
885 cenuwy micbkoro Tuny i 28388 cin, opraHu Micuesoro

caMoBpsiAyBaHHS SIKMX MOBHICTIO BiANOBI4alOTb 3a OpraHiza-
Lit0 HagaHHA nocnyr 3 NOBOMXKEHHS i3 TBEpAUMU NoOYyTOBU-
mu Bigxogamu. O6csarn yTBOpeHHs TBepamx nobyToBux Bia-
xoaiB B YkpaiHi B 2019 poud craHoBunm 441516,5 tmc. 1
(6e3 ypaxyBaHHS TMUM4YacOBO OKYMOBaHWUX TepPUTOPIN, ABTO-
HomHoi Pecny6nikn Kpum Tta m. CeBactonons). Heasaxato-
YM Ha Te, WO NPOTAroM OocTaHHiIX 20 poKiB KifbKiCTb Hace-
neHHs YKpaiHu NOCTINHO CKOPOYYETbCS, 0OCArM YyTBOPEHHS
nobyToBunx Biaxoais 36inbwytoTees [13] (aue. Tabn. 3).

Ta6nuys 3. YTBOpeHHA Ta NoBoAXeHHSA 3 Biaxoaamum (2000 p., 2017-2019 pp.)

3aranbHum obcAr Bigxoais,

Oo6car o6car Oo6car O6caAr BuaaneHux sigxoais
Pi . . - . HaKONMYeHUX NPOTAromM eKkcnnyaradii,
iK YTBOPEHUX yTUnNi3oBaHMX crnaneHux y cneuianbHo BigBegeHi X -
Biaxoais Biaxoais Biaxoais Micus Ta 06'eKTH y cneuianeHo BIABEACHUX
Micusx Ta 06'ekTax
2000 2613,2 1376,2 760,6 262441
2017 366054 100056,3 1064,3 169801,6 12442168,6
2018 352333,9 103658,1 1028,6 169523,8 12972428,5
2019 441516,5 108024,1 1059,0 238997,2 15398649,4

[xepeno: cknafeHo aBTopamu 3a JaHUMKM AepXKaBHOi Cny6u ctaTucTukm Ykpainm [13].

3rigHo 3 faHuMmn [lepxaBHoi cnyx6u cTaTucTukm Ykpa-
THM, Ginbllia YyacTuHa BIOXOAIB aKyMySOETbCA Ha CMITTE3-
Banuwax. Y 2019 poui nuwe 6nmsbko 10 % nobyToBMX
BiaxoaiB 6yno nepepobneHo, 7 % 3 sikmux 6yno cnaneHo, 1,5
% cnpsiMOBaHO Ha 3aXxOPOHEHHs1 OO chneuianbHO BiaBeae-
Hux ob'ekTiB i 0,005 % kKomMnocTtoBaHo. 3a ekcnepTHUMMU
ouiHkamu, Ginbe 99 % dyHKUIOHY4YMX MOMIrOHIB He BiA-
nosigalwTb €Bponencbkum Bumoram (Oupektusi Pagm
Ne 1999/31/€C Big 26 kBiTHA 1999 p. "Mpo 3axOpOHEHHS
Bigxoais"). Ak npaBuno, yHacnigok HeAOCTaTHbOrO PiBHS
KOHTPOSt0 abo BiACYTHOCTI HaNeXHOi CUCTEMU MOBOMKEH-
HS 3 NoBGyTOBMMYM Biaxogamu, 3a odiLiMHUMU OaHUMW, LLO-
POKY YTBOPIETLCA MOHaA 27 TUC. HECAHKLIOHOBAHUX CMiT-
Te3panuwl. Cnpusie 3poCTaHHIO MOTOKY CMITTS i Tapa, sika
[0 TOoro X BMAO3MIHIOE Moro. Tak, 3a ocTaHHi 50 pokiB y
TBEpAMX NOOYTOBUX BiOXOA4aX 3MEHLUMNAcs KinbKiCTb CKna
Ta 6nAwaHoK, pasoM i3 TMM 3Ha4yHO 3pocna KinbKiCTb nrac-
TUKY Ta iHWWX noniMepHuX martepianis. Ha cy4acHomy
eTani po3BWUTKY CYCMiNbCTBa KOXHA MOAMHA, 3@ OAHUMU
CTaTUCTUKK, Y cepeaHbOMyY 3a OfHY 400y CTBOpPIOE Big 2 A0
3 kr TBepamx nobyToBmx Bigxodis. Llen nokasHuK Mae TeH-
AEHLUi0 4O MOCTIMHOMO 3pOCTaHHS, WO MPUMYLLYE MYHILM-
naneHy Briagy BCiIX MICT MOCTIMHO LUyKaTW ONTUMAanbHi
LNsxu yTunisauii Bigxoais cBoix rpomaasH [13].

YKpaiHa HuHi 3a ekonoriyHo edPeKTUBHICTIO MiaNpuem-
HUUBKOT AisnbHOCTi nocigae 60 micue cepeg 180 kpaiH,

npegcraesneHux y peuTtuHry Environmental Performance
Index (EPI) 2020 [4]. HanHwmxk4i nokasHMKM cnocTepiraTb-
csl 3a KpuTepieM 36epexxeHHs1 ekocucTeM i BiopisHOMaHiIT-
TS, HAMBULL CXOOMHKM YKpaiHa oTpumarna 3a nokKasHUKOM
BHECKY B NpOTUAil0 3MiHM knimaty (26 micue i3 180 kpaiH).
BinbLicTb yKpaiHCbKMX NPeACTaBHUKIB MOMITUYHMX  Kif,
NiANPUEMHULIbKUX CTPYKTYp | HAyKOBLB NOB'A3YI0Th Lie He 3
Temnamu iHHOBAUiNHOI MoaepHi3aLii eKoHOMikKu, a 3i 3me-
HLEHHAM TeMMiB eKOHOMIYHOrO 3pOCTaHHSA, AeiHAycTpiani-
3auieto, Hee(eKTMBHOK AepXXaBHOK iHHOBALINHOK NOMiTU-
KO0 TOLLO. YNpOoBaaXeHHs €BPONENCHKOro 3ereHoro Kypcy
BMMarae Big 6Gi3Hec-CTpyKTyp MopepHisaLlii NpoM1cnoBoro
BMPOOHULTBA, AOCATHEHHS BYrNeueBoi HEeNTpanbHOCTI Ta
TEXHOIOr4YHOI MoAepHisauii BianoBigHO OO BWMOr €BPO-
nencbknx ctaHaapTiB. €sponencekuin 3eneHunin kypc (€3K)
— Lle KOMMJIEeKCHa nporpamMa fin, y LeHTpi skoi amBilinHmi
nnaH nepexogy OO KMiMaTtU4HO HemTpanbHoi €Bponu A0
2050 poky. [IokyMeHT OXONnJIE BCi CEKTOPU E€KOHOMIKMN Ta
BMU3Ha4vae nonituky €C Ha Hanbnwk4yi pOKM CTOCOBHO 3MiHM
KnimMaTy, MPOMMCIOBOI Ta arpapHoi MoniTuku, GiopisHoma-
HITTS, eHepreTukn, Toprieni Towo [8]. OdiuintHo €Bponein-
CbKMI 3erneHun Kypc O6yB npepctaBneHui [NpesnaeHToM
€spokomicii Ypcynoto ¢oH aep JleeH B €sponapnameHTi
11 rpyaHsa 2019 poky. KpaiHn €sponencekoro crisToBapu-
cTBa nporonocunu npo nepexig go €3K i3 ciyna 2020 p. i
MiCTUTb MOKPOKOBMWI MnaH nepexody A0 KNiMaTU4YHO HEenT-
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panbHoi €sponu (8o 2050 p.). 3 MeTolo JOCArHEHHS Knima-
TUYHO HewTpanbHoro Aoskinna €3K nepegbayeHo Bpaxy-
BaHHS TaKUX KOMMOHEHT: 3MiHa KrimMaTy; eHepreTuka; Tpa-
HCMOPT; NPOMMCIIOBa CTpaTeris; CinbCbke rocnogapcTso;
HynboBe 3abpyaHeHHs1; Biopi3HOMaHITTA; chiHaHCK; TopriB-
ns. MNpotarom 2020 p. 6yno onpuntogHEHO HU3KY CTpaTeri-
YHUX OOKYMeHTIB y Mmexax €3K, cepen Hux: arpapHa Ctpa-
Teris "Bin dpepmun oo Buaenku”, CtpaTeris GiopisHOMaHITTS
€C po 2030 poky, MNnaH i WwWoao BNpOBagXEHHST LIMPKY-
NSAPHOT EKOHOMIKW, EBPONENCHKNI KNIMaTUYHUIA NaKT.

BapTo 3a3HaunTk, Wo kpaiin €C ynpoBaamnu NpuHLUK-
nu iHHOBAUINHOI MogepHi3aUii B NpakTUKy AisnbHOCTI nign-
puemctB y 80—90-x pokax XX CT. 3a aKTMBHOI MNigTPUMKM
OepXaBHUX CTPYKTYp. 3Ha4Hi KOWTU Ha iHHOBAUjNHY eKo-
NOriYHy MOAepHi3auito NiANPUEMHULBKI CTPYKTYpU Manu
3mory oTtpumaTtn 4epe3 Cohesion Fund Ta European
Regional Development Fund. lNMpeporatuBHummn Hanpsima-
MU DiHAHCYBaHHSA CTanu MPOEKTN €HEepreTUYHOI MOAEpHI-
3auji, po3BUTKY anbTEpPHATMBHOI TPAHCMNOPTHOI iHppacTpy-
KTYpW, BiQHOBIMIOBAHUX [XXEPEN eHeprii, Mepexi rpomMaach-
KOro TPaHCMopTy Towo. 3a paxyHOK rpolleri (oHAIB 3Aiic-
HIOETLCH (DiHAHCYBaHHA PO3BUTKY iHPacTpykTypn Ang
JocnifpkeHb Ta iHHOBALiN, OXOPOHM HABKOSMULLHLOMO cepe-
JOBWLLA, OOCSArHEHHS eHeproedekTMBHOCTI. BBaxaeTbces,
Lo came KOMMNIEeKCHWUI nigxig 3a nigTpyMku gepxasu aB
3MOry €BPOMENCHKMM KOMMaHisiM 3HU3UTU pPiBEHb EHepro-
CMOXMBAHHSA, 3MEHLUMTU BNIIMB HA HABKOMULUHE NPUPOOHE
cepefoBulle Ta 3abesneuntn OpPMyBaHHSA KiMaTU4YHO
OpyxHboro foskinns. MNMoymHatoun i3 2003 poky, 3asHade-
HUMK cboHgamm Oyno npodiHaHcoBaHo 1017 NpOEKTIB Ha
cymy 403 mnpa espo [4]. Ha gymky €Bponeiicbkoi KoMicil,
nepexig oo kniMaTU4yHO HeWTpanbHOI €BPONY HEMOXITMBUIA
6e3 npvegHaHHa [0 LbOro npouecy KpaiH-cycigiB €Bpo-
NencbKoi CninbHOTW, TOMY JOKYMEHTOM nepenbadveHo pos-
pobky "gunnomarii 3eneHoro Kypcy" 3 MeTow NiATPUMKM
Takux KpaiH. [laHa nigTpMmka CTOCYyBaTMMETLCH PO3BUTKY
€KOJTOMNYHUX, eHEepreTUYHUX i KriMaTU4HUX NapTHEPCTB i3
KpaiHamu-cycigamn. [Onsa YkpaiHn ue o3Havae OTpUMaHHSA
A04aTKOBOro piHaHCYBaHHSA 3a NPOrpamord 30BHILLHBOT A0-
nomorn €C, ska nepeadavae LoHanmeHLwe 25 % diHaHcy-
BaHHs1, CMPSIMOBAHOTO Ha Lini 3 NMTaHb 3MiHW KniMaTy.

Kpim Toro, YkpaiHa 3Moxe po3BuBaTu eHepreTnyHy 6es-
neky, MOTEHLian y CKOPOYEHHi BMKWAIB MapHUKOBWUX rasis,
3abesneunTn 36epexeHHs BiopisHomaHiTTa (npanicu, YopHe
Mope), pearnidyBath biHaHCOBI NMepcrnekTuBu Anst YkpaiHu
("3eneHi" iHBeCTUUii, KpeauTn, MikHapogHa TexHiYHa [omno-
Mora ToLo). 3apa3om icHytoui 06csArv 3abpyaHEHHST JOBKif-
NS, HU3bKi TEMMM EKOMNOriYHOI MogepHi3aLii, NOBiNbHI Temnu
BMPOBa)KEHHs1 €KOMNOriYyHMX iHHOBALi, YMOBU 30BHILLHBOT
TOpriBni CTaBnATb Mif 3arpo3y MOXIMBICTb MPUEAHAHHSA
YKpaiHCbK1X TOBapOBMPOOHWKIB 4O €BPONENCLKOro 3eneHo-
ro Kypcy Ta noganbLUoi iHTerpauii 4o €8pocoto3y.

3abe3neunt HanexHi ymMOBM BXOXKEHHA Ta yTpu-
MaHHS1 KOHKYPEHTHUX MO3ULN yKpaiHCbKMX TOBapoBupob-
HUKIB Ha 30BHILUHLOMY i BHYTPILUHBOMY PWHKaXx, BUCOKY
AKICTb NpoAyKuii BiTYM3HSHOTO BMPOOHUUTBA, BigNOBIA-
HiCTb BUMOram MiXHapoOAHWX CTaHAapTiB 40 npoaykuii Ta
3AINCHEeHHSA NigNPUEMHULBKOT AisiNIbHOCTI MOXIUBO LUNS-
XOM NOCHILOBHOrO BMPOBAMKEHHSA Cy4YaCHUX NPUHLMNIB
€KOJTOTYHOIr0 MEHEIKMEHTY.

EKOnoriyHni MeHeXMEHT 4acTO TPAKTYETbCS SIK CUC-
Tema ynpasrniHHS HaBKONWLWIHIM cepefoBuleM (cuctema
€eKomnoriyHoro meHemxkmeHty — CEM), sika rpyHTyeTbCs Ha
€KOJOriYHIN NoniTuLi KOMNaHii, € YaCTMHOK opraHi3auinHol
CTPYKTYpW, nepenbayae noetanHe HabnmxeHHs o0 nocra-

BMNeHoi MeTu, BUGIp peanbHUX LiNen i BU3Ha4YeHHs1 pearib-
HOro Yacy iXHbOro gocarHeHHs [1].

MixHapogHun ctaHgapT ISO 14000 TpakTye cuctemy
€KOIoriYHOro MeHeXMEHTY K YaCTuHy 3ararnbHoi cucTte-
MU MEHEIKMEHTY, fKa BKIOYaE OpraHisauiiHy CTPYKTypy,
nnaHyBaHHS AisiNbHOCTI, Ppo3noain BiAnoBiganbHOCTI, Npak-
TUYHY poboTy, a TakoX npoueaypu, NpoLecu Ta pecypcu
Ons po3pobku, yNpoBamKEHHS, OLiHKM JOCATHYTUX pe3yrb-
TaTiB peanisauii Ta BOOCKOHaNEHHs1 eKOMnoriyHoi noniTukuy,
uinen i 3aBaaHb [15].

Astopu O. flekantok Ta |. CTaciok TpakTyloTb €Komnoriy-
HUA MEHEXXMEHT SIK PUHKOBO OPIEHTOBaHWA MEXaHi3m, a He
iHCTPYMEHT OEepXKaBHOro ynpaermiHHA, METOK AKOTO € MOLUYK
3abe3neyeHHs Hanbinbll KOHKYPEHTO34ATHUX pilleHb Y
cdhepi kepyBaHHSA NPUPOAOOXOPOHHOIO AiANbHICTIO [6].

CyyacHa cucTeMa €eKOmoriYyHoro MeHemKMeHTY 6Gasy-
€TbCSl Ha TaKMX NPUHLMNAX, SK:

o 30608'93aHHA | nonimuka (BiZNoBiAHO [0 UbOro
NPUHLUMNY OpraHi3alis Mae BU3HAYUTM CBOK EKOMNOrivHy
noniTuky i 3a6eanevnT BUKOHaHHsI 3000B'si3aHb BiHOCHO
dyHKUioHyBaHHA EMS).

o [lnaHysaHHs, 3riQHO 3 SKUM KOXHa opraHisauisa mae
BUPOOUTU MnaH Aill OOCArHEeHHs BCTAHOBMEHMX Uinen i
BMKOHAHHSA 3aBAaHb €KOMOriYHOT NOMITUKN.

e Peanizayia (npyHUMN, SKMA Nnepegbayae nowwyk me-
XaHi3aMiB eeKTMBHOI peanisauii ekonoriyHoi nporpamu i
BMKOHAHHS 3aBAaHb €KOMOriYHOT NONiTHKM).

e OuiHKka i eumip (opraHisauisi moBMHHa 3abe3nevnTu
edeKTUBHY OLIHKY, MOHITOPWHT i BUMIp €KOSOriYHUX nokas-
HWKIB CBOET AiNbHOCTI).

o [lepeeipka i noninweHHss (NPUHUMN, AKUIA nepenoda-
Yyae He CTaTU4HICTb, a NOCTiiHE NOMIMNWeHHsT Po3po6reHol
CUCTEMU E€KOJONYHOr0 MEHEOXKMEHTY).

Y po3BMHEHMX KpaiHax 4o iael BNpoBaLXeHHS CUCTEMU
€KOIoriYyHOro MeHeXXMEHTY B NPaKTUKy AisnbHOCTI rocno-
Aaptotounx cy6'exTiB noyanu 3sepratuck i3 1970-x pokis Ha
TNi 3aroCTpeHHs1 ekonoriyHux npobnem. Ha gymky Gara-
TbOX ¢paxiBuis, ocHoBow nosieu cuctemn EMAS (Eco-
Management and Audit Scheme) cTtaB GpuTaHCbKMI CTaH-
napt BS 7750. MaHye aymka, wo nossa EMAS i ctangap-
TiB cepii ISO 14000 € HaBU3HAYHILLMMK NPUPOLOOXOPOH-
HUMMW iHiLiaTUBaMM MiXXHapoOHOro piBHA. 3a noganbLlloro
po3BUTKY BiAOYNOCb HOPMAaTUBHE 3aKPiNfeHHs KinbKOCTi
BMKMAIB 3abpyaHIOBaNbHUX peYoBMH B aTMocdepHe MoBiT-
ps, IPyHTW, BOAHI pecypcu Towlo. Hapani 3'aBunucs cras-
0apTu AKOCTi NpoAyKLii, CUCTEeMW YNpaBriHHA MiANpUeMCT-
BOM, HaBKOJNULLHBOrO cepefoBMLLa Ta NoYaB 34iNCHIOBATUCS
BHYTPILLHIN (Ha piBHI NignpveMcTBa) Ta 30BHILLHIN (Oep)xaB-
HWI) KOHTPOIb 32 AOTPUMAHHSAM BU3HA4YE€HMX BUMOT.

HuHi y cBiTi HapaxoByeTbca 3828 cipm, cepTudikosa-
Hux B EMAS [12] Ta 312580 3apeecTpoBaHux cepTudikaTiB
ISO 14001 [17]. CsiTOBMMM nigepamMun eKOmoriYyHoI cepTu-
dikauii 3a craHgapTom I1ISO 14001 y 2019 poui 6ynu Kutan
(134926 ceptudikatis), AnoHisa (18026 ceptudikaTis), ITa-
nia (17386 ceptudikaris), Icnania (12871 ceptudpikart) Ta
Benuka BpuTtaHisa (11420 ceptudikaTis).

KinbkicTe giicHux cepTtudbikatie ISO 14001 B YkpaiHi
HaBeaeHo Ha puc. 1. MoxHa nobaunTy, Wo cnocrepiraeTb-
cs piske 30inblUeHHs1 KinbkocTi cepTudikatis y 2015-
2016 pokax (Big 155 no 442 ceptudikatis), a NoTiM CyTTe-
Be 3MeHLwweHHsA y 2016-2017 pokax (Bia 442 po 223) 3 He-
3HaYyHMM 3pocTaHHAM y 2018-2019 pokax (251 cepTtudikar).
YkpaiHa 3a kinbkicTio ceptudpikatis ctaHom Ha 2019 pik
6yna mix Kysentom (252) i TyHicom (247).
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Puc. 1. KinbkicTb gincHux ceptudikatis 1ISO 14001 B YkpaiHi y 2000-2019 pokax

[Ikepesno: cknageHo aBTopamu 3a gaHumm [17].

Ha cyuyacHoMy eTtani po3BuTKy Ta YHKLiOHyBaHHSA
BrnpoBagxeHa CEM pgae 3mory nignpuemcTsy 3abesneyunTtu
CKOPOYEHHST CMOXMBAHHA €Heprii Ha OAMHMLIO NpoayKLUii,
NOCTIMHO MigBMLLYBATK SIKICTb MPOAYKLUii, 3abe3neuyBatu
6e3BigxogHicTb BUPOOHNYMX npoLeciB. 3aranom egekTns-
Ha CEM pos3Bonsie yHukaTy BUTpaT, NoB's3aHuX 3 fnikeBiga-
Lielo HeraTMBHMX AN OOBKINMA Hacnigkie QisnbHOCTI nian-
puvemcTBa, noninwysatyu yMOBM Mpaui Ta nigBuLlyBaTu
MOTMBALi0 NepcoHany nignpuemcTtaa Ao npadi. Edekrom y
pe3ynbTaTi € OOCATHEHHsI CTIKOrO MO3UTUMBHOIO iMigKy
nignpMemMcTBa Ta BUCOKUX KOHKYPEHTHUX MOKa3HWKIB Ha
BHYTPILULHBOMY Ta 30BHIiWHLOMY puHKax. OcHoBoto CEM e
KOMMMEKCHUA OOKYMEHT, SIKUW Onucye AiSnbHICTb nignpu-
emcTBa y cpepi JOCArHEHHS MPUHUMMIB EKOSOoriYHOro Me-
HE[DKMEHTY Ta KOHKPETHI 3axoau LWoA0 AOCSArHEHHS Linen
€KOMOriYHOI NONITUKN.

YKpaiHCbKi TOBapOBUPOGHMKN MpueaHanuce A0 peani-
3auii igen eKkonoriYyHoOro MeHeKMEHTY Ta BMPOBaMXKEHHA
NPVHLUMMNIB €KOMOrMYHOI MONITUKM B MPaKTUKY AisNbHOCTI
yKpaiHcbkux nignpuemcte y 1993 poui, a NOBHOUIHHO cTa-
HaapTn ISO 6ynu BnpoBagXeHi B NpPaKTUKy MiaNpUEMCTB,
noyvHatoun i3 1997 poky. Llen npouec 6yB noB'sa3aHuii 3
BIOKPUTTAM 30BHILLHIX PUWHKIB, MOLUYKOM HOBWMX KaHanis
30yTy, YTPMMaHHSIM KOHKYPEHTHUX MO3uuin Ta HeobxiaHic-
THO MOCTINHOrO NiABULLEHHS SKOCTI NpoAykuii. Takox gocs-
FHEHHS MPWHUMMIB CTanoro po3BUTKY Ta NPUEAHaHHS [0
nobanbHOro 3eneHoro Kypcy BuUMarae BMPOBaXeHHS
MikHapogHux ctaHgapTie 1ISO 14000, siki cToCyOTbCA CUC-
TEM eKOroriYHoro MeHe>KMeHTY Ha nignpuemMcTsi.

MpoTe aHani3 ekonoriYHnx BUTPaAT YKPaAIHCbKUX NpOMUC-
NoBMX MiANPUEMCTB 3aCBiAYYE HM3bKY iXHIO 3aLikaBneHiCTb Yy
30jiiCHEHHI NPMPOLOOXOPOHHOI AisinbHOCTI (anB. Tabn. 4).

Ta6nuys 4. AHani3 BUTpaT yKpaiHCbKUX NiANPUEMCTB
Ha NPUPOAOOXOPOHHY AiANbHICTL 3a 2016—2020 poku, TUC. FPH

CknapoBa BUTpaT Ha NPUPOJOOXOPOHHY Poku
OiANbHICTb 2016 2017 2018 2019 2020

B oxopoHy aTmocepHoro nositpsi Ta npo- 4263419,2 4712301,7 6403592,6 7240656,7 7971112,2
6nem 3miHu knimaty
OunLLEHHS 3BOPOTHUX BO, 8960117,4 9341782,6 11316115,1 12626613,3 12325011,2
INoBoaKEHHS 3 Bigxogamu 8928254,3 9979183,2 10012249,3 15981405,2 14096941,5
BaxucT i peabinitauis rpyHTY, NiA3eMHUX i 1617183,2 2268283,8 2732666,6 3305851,4 4131255,3
NoBEepPXHEBUX BOA
3HWXEHHS LWyMOBOTrO i BibpauiiHoro Bnnuney 361994,2 696443,7 278081,9 36057,2 478199,9
36epexeHHs GiopisHOMaHITTS | cepegoBuLa 594125,8 944563,7 871182,7 11711444 1339109,7
iCHYBaHHS
PagiauinHa 6e3neka 7053479,2 3114089,4 2166508,2 2709785,3 514031,8
HaykoBo-gocnifgHi po6oTv NpupoaooXOpPOHHO- 58649,5 82267,0 124199,0 126955,8 127887,1
ro CnpsiMyBaHHs
|HLWIi HaNpsIMK NPUPOAOOXOPOHHOI AiANBbHOCTI 651479,3 346043,4 487674,9 537392,8 348653,0

Ycbozo 32488702,1 31491958,5 34392270,3 43735862,1 41332201,7

[Kepeno: cknageHo aBTopamu 3a AaHUMKM AepXKaBHOI Cnybu ctatucTukm Ykpainm [13].

OTxe, aHanis BATpaT Ha NPUPOAOOXOPOHHY AIANbHICTb,
IXHi CTPYKTYpH, CMiBBIOHOLLEHHS i3 3aranbHUMU BUTpaTamu
NiANPMEMCTB CBIAYUTb MPO iXHIO HEAOCTaTHICTL | He3alika-
BMEHICTb rocnogaptotounx cyb'ekTiB y il 3AiiCHEHHi. Takox
CrocTepiraloTbCa CTPYKTYPHI AMCNPONOpLii B Pi3HMX ckna-
AOBWX BUTPAT Ha MPUPOAOOXOPOHHY AisNbHICTb. MpnynHa-

MM Takoro CTaHy € HesalikaBreHiCTb NeBHOI rpynu nianpum-
€MUIB Y BMXOi HA MDKHApPOAHI PUHKM i HasiBHA MOXNMBICTb
peanisauii npoaykuii BcepeauHi kpaiHn 6e3 3anBux BATPAT;
HEeJOCTaTHICTb KOLITIB Ha 3AINCHEHHS npouecy cepTudika-
uii BignoeigHo go 1ISO 14000 i npoBeaeHHA nonepeaHbLOro
€KOIoriyHoro ayauTy, HeBpEerynbOBaHIiCTb HOPMaTUBHMX
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NigXo4iB OO0 €KOMNOriYHOro MEeHEMXMEHTY, BIiACYTHICTb Y
cTaHAapTax KinbKiCHUX BUMOT, HOPMaTUBI TOLLO.

TakoX npuyrHaMnM HeAoCTaTHBOI 3auikaBneHOCTi Npo-
MMWCIOBLB Y BMNPOBaKEHHI MPUHLIMMIB €KOMNOrYHOro MeHe-
DKMEHTY € HM3bKa eeKTUBHICTb MeXaHi3MiB eKOMoriYHoro
YNpaBriHHS, BMKOPUCTaHHA MNEpEBaXHO afMiHICTPaTUBHUX
METOZiB KOHTPOIO, He3abe3neyeHiCTb Y3roKeHOCTi EKOHO-
MiYHMX | NPUPOAOOXOPOHHMX Linen Towo. Npu ubomy cyTTe-
BO BIiApi3HAETHCA MOTMBALiS LOAO BNPOBagKEHHSA €KOMori-
YHOrO MEHEeMKMEHTY: SAKWO AnA 3apybikHux BUPOOHWMKIB
NnepLIOYEeproBoro 3Ha4yeHHa HabyBae yTpUMaHHSA BUCOKUX
KOHKYPEHTHUX MO3ULA Ha PUHKY, TO Ansl YKPAiHCbKUX Mian-
pueEMCTB — Le GaaHHs OTpMMaHHs LOAATKOBUX Minbr B
onoaaTKyBaHHi, KpeaAUTyBaHHI, iIHBECTYBaHHI TOLLO.

Ha agymky [Oesikmx HayKOBLIB XapakKTEpHUMK prcamu
Cy4acHOro etany pO3BUTKY EKOJIONYHOrO MEHEKMEHTY B
YkpaiHi €:

e BU3HAHHA aKTy, WO eKOMOriYHUA MEeHeOXMEHT €
HEeBIf'€EMHOI0 CKMagoBOK CTpaTeriyHoi NiHii NoBefiHKM i
PO3BUTKY KOMMNaHIii B JOBrOCTPOKOBI NepcneKTusi;

®  BUKOPUCTAHHSA €KOMOri4YHOro MEHEKMEHTY pO3rns-
OaloTb SK LiNKOM BUNpaBaaHi BUPOOGHUYI BUTpaTy;

e 30PIEHTOBAHICTb Koprnopauii nig 4Yac po3B'd3aHHS
€KomoriYyHnx npobnemM Ha sKicTb NpoAykuii, iHTepecu cyc-
ninbCTBa i NOTPebU cnoXxmBadis, WO BUMAarae BUKOPUCTaH-
HS uinicHoro nigxody Ao o6niky €eKonoriyHWX BUTpaT Ha
PiBHI KOMMaHiT;

e BMMOra [0 NPOMWUCIIOBUX MIANPUEMCTB HEYXUSIbHO
OOTPMMYBATUCA E€KONOrYHMX MpUHUMNIB | BuaobyBaTtu
eEKTUBHY CUCTEMY EKONOFMYHOIrO MEHeKMEHTY [3].

3 MeTol akTuBI3aLii BNpoBaaKeHHS1 MPUHLMMIB eKono-
riYHOro MEHeIKMEHTY Ha 3apyOibkHWMX nignpuvemMcTBax Oo-
PEYHO CKOpPUCTATUCb OOCBIAOM PO3BUHEHWX KpaiH, Ae BU-
KOPUCTOBYIOTb Taki iHCTPYMEHTW, SK: MiNbrosi NOAaTKOBI
iHCTPyMeHTV (nodaTtkn Ha mxepena 3abpydHEHHs, BMICT
LWKIANMBOrO KOMMOHEHTa TOLLO); EKONoriyHi nnartexi 3a
CKMOM Ta 3aXOPOHEHHs LUKIONMBMX PEYOBMH; BUMMATU 3a
OOCSAIHEHHS MEeBHUX eKOMOoriYHUX pesynbTartiB; cybeuaii Ha
Oep>KaBHi eKonorivYHi NPpoeKTM Towo. BukopmcTtaHHs 3asHa-
YeHUX IHCTPYMEHTIB Y MpakTuui 3apybikHUX NiANpUeMCTB,
ouiHKa iXHbOi ePEeKTUBHOCTI Aa€e 3MOry CTBepAXyBaTu, L0
€(PEKTUBHICTb CUCTEMM EKOSOMNYHOTO MEHEKMEHTY A0CS-
raeTbCsl 3a pPaxyHOK MOEHAHHS €KOHOMIYHOro MeXaHi3my
NPYPOAOKOPUCTYBAHHA 3  perynsatopamMu  CTUMYIHOYO-
KOMMEeHCaLiNHOro xapakrepy.

Ons YkpaiHn ue o3Havae, o HeobXigHO BNpoBagXy-
BaTW MOJENb EKOMOriYHOro MEHEXXMEHTY, sika BpaxoByBa-
TMME cneundiky BiTYM3HSHOrO BUPOOHMUTBA, a Takox 30-
pieHTOBaHa Ha AOCSArHEHHS TakuUX 3aBAaHb, SK:

1. OpraHisauis eKonoriyHoi OisnbHOCTI, WO BKMIOYaE
BM3HAYEHHs1 KOMNEeKTMBY MpauiBHUKIB MianpuemcTea, SKi
OyayTb 3AiMCHIOBATU KEPIBHULITBO MPOLECOM, MEXaHi3aMy
KOMYHiKauii MK nigpo3sginamu, ouiHKy HasiBHUX PECypCiB i
HOpMaTMBHE 3aKpinneHHsa Mnpoueayp YNpPOBaKEHHSI E€KO-
NOriYHOT NOMITUKN Ha NiANPUEMCTBI.

2. OBrpyHTyBaHHSA eKomoriYHoi NoniTvkuy, Wo nepenbda-
Yae BM3HA4YeHHs poni nigepa y BNpOBafKEHHI eKONorivyHol
NnoniTMKA Ta NPUHUMNIB €KOMOriYHOro MEeHeSKMEHTY, po3-
poOKy MPOEKTY €eKOMOriYHOi MONITUKW, OOBEAEHHS Ui€i iH-
dopmalii 4o npauiBHKKIB NignpMeMcTBa.

3. MnaHyBaHHS €KOMOoriyHOT AianbHOCTI nepenbayae
BCTAHOBMEHHS NPIOPUTETHMUX EKOMOriYHUX acnekTiB gis-
NbHOCTI MiANpMEMCTBA, 3anyvyeHHs MpauiBHUKIB nignpu-
€MCTBa [0 MraHyBaHHSA eKOMNOoriYHOoil AisinbHOCTi, po3pob-
KY €KOMOriyHMxX cTpaTeriyHux uinemn, ouiHBaHHS OOCAr-
HYTUX pe3ynbTaTiB.

4. OujiHIoBaHHA JOCATHYTUX pe3ynbTaTiB eKoNoriYyHOro
yrpaeniHHa (NpoBeOeHHs ayauTy CUCTEMM EKOJSOriYHOro
MEHePKMEHTY, NMOAaHHA 3BITHOCTI, NPOBEAEHHS nepioany-

HUX KOpUryBaHb €KOMOriYHUX Linen, KOpUryBaHHsi eKornori-
YHOI NONITUKM BIQNOBIAHO 4O NPOBEAEHOIO ayauTy).

BucHoBku. YnpoBagxeHa Ta edeKTUBHO Aitoda cuc-
Tema eKororiYHOro MEHeXXMEHTY € OCHOBOI (POpMyBaHHS
MO3UTMBHOIO IMIZXY MiANpPUeEMCTBa, 3abe3nevyeHHs MOXIn-
BOCTi BMXoAy Ha 3apyOiXHi puHKW, OOBroTpuBanoro ytpu-
MaHHS KOHKYPEHTHUX MO3WLiA MigNPUEMCTBA, rapaHTyBaH-
HA BWCOKOI SKOCTI npoaykuii. [ns nignpuemcrBa BoHa
YMOXINUBIIOE CBOEYACHE pearyBaHHS Ha Cy4acHi BUKMNUKM,
NigTPUMKY €(EeKTUBHOro iHHOBALIMHOMO MpoLecy Ta oTpu-
MaHHSA 4OAaTKOBOro nNpubyTKy, cnpuse 3abe3nedyeHHo He-
06XigHMMW NPUPOAHUMK pecypcamn Towo. Y pasi npose-
[EeHHs ekororisauii CBOEi AisNbHOCTI NepLIOYeproBum 3a-
X04OM ANns nignpuMeMcTBa Mae ctati po3pobka ekonoriyHol
NomniTUKM 3 METO MOMNepeaXeHHs1 HEraTUBHOIO BMNIMBY Ha
HaBKONULLHE npupogHe cepeposulle. Moganblia Aisinb-
HICTb nmignpvemcTBa crnpusaTMMe 3abe3neyeHHI0 CTiMKOro
€KOJ10ro-eKkOHOMIYHOro ePeKTy 3a paxyHOK pauioHanbHOro
BMKOPUCTaHHS CMPOBWUHMW, NPUPOAHUX PECYPCIB, 3HMXEHHS
BTPAT Bia Gpaky, NigBULLIEHHS SAKOCTI NPOAYKLUIi, NigBULLEH-
HSA SKOCTi Ta NPOAYKTMBHOCTI npaui. MixxHapoaHi ctaHaap-
TW B ranysi eKonoriyHoro MeHePKMEHTY HEe BCTaHOBIOOTb
YiTKMX KiNbKICHUX KPUTEPIiB AOCATHEHHS KOHKPETHMX MOKa-
3HKKIB, a nepenbayalnTb HacnigyBaHHS MPUHLMMIY MOCTY-
NnoBOro MoninweHHs 3a Tunom cnipani. MocnigosHe nonin-
LWeHHs nepeabayae NOCTiiHUIA PO3BUTOK CUCTEMW EKOJIOTi-
YHOIO MEHEXKMEHTY, CNPAMOBAHNIN Ha AOCATHEHHS BULLMX
MOKa3HWKIB Yy BCiIX €KOMOMYHUX acnektax AisiNbHOCTI, SKi
BKJTHOMEHi [0 eKonoriYyHoi nonituku. ExkonoriyHnin meHemk-
MEHT HWHI MOXe cTaTh ePEeKTUBHMUM iIHCTPYMEHTOM PO3B's-
3aHHSA NpobnemMu cTanoro po3BuTKY, peanisauii MOXMBOC-
Ti HacCTynHUX MOKOIMiHb Yy MOBHOMY 0OCs3i 3a40BOSBHATH
cBoi noTpebu. 3aszHayeHe Bue HabyBae 0coBNMBOI aKTy-
anbHOCTi B YMOBaXx 3pOCTaHHS KiNlbKOCTi HaceneHHsi, 36i-
nblUeHHSA npouecie ypbaHisauii Ta 3pocTtaHHa obcsris 3a-
OpyaHeHsb i KinbkocTi Bigxoais. CbOrogHi MoXHa CTBepaXy-
BaTW, WO BMPOBAAXEHHS EKOIOMYHOro MEHEeMKMEHTY
CTBOPUTbL MepeasyMOBU eKorori3auii Yepes ocBiTy, iHop-
MaLiiHy NOMITUKY, BUPILLEHHSA NUTaHb OXOPOHW HABKOSMMULL-
HbOr0 NMPUPOAHOrO cepenoBULLA | B KIHLEBOMY BUNaaKy —
[OCSITHEHHSI LiiNnen cTanoro po3suTKy Ta rnobanbHoro €B-
ponencbLKoro 3eneHoro Kypcy. ®opmyBaHHS CUCTEMU EKO-
NOriYHOrO MEHEAXMEHTY npusseae A0 hopmyBaHHS KOrop-
TN YKPAiHCbKMX €KONOroopieHTOBaHWX nignpuemcTs bidHe-
cy i 3abe3neynTb HanexHy ekonoriyHy 6e3nexky gepxasu.

Lunckycia. Y cyvacHii nitepaTypi MOXHa 3yCTpiTh OTO-
TOXXHEHHS1 MOHATbL "eKomnoriyHe ynpaBniHHA" Ta "ekonoriy-
HUMN MeHeKMeHT". [TpoTe OCHOBHOI NepeBarok eKkomnoriy-
HOrO MEHEeKMEHTY MOPIBHAHO 3 TpaauuUiiHUM eKomnoriy-
HUM YNpPaBniHHAM € Te, WO e(PEeKTUBHNIA EKOMEHEIKMEHT €
NigrpyHTSIM OpMyBaHHSI €KOMNOriYHO NMO3NTMBHOTO GpeHay
nignpuemcTBa y BigHOCMHaxX 3 YyciMa CTenKxongepamu.
YTpUMaHHS CTiMKUX KOHKYPEHTHUX MO3uUin nignpuemcraea
MOXIVBE N1LLE 32 YMOBW BMNPOBAMKEHHSA €KOmoriyHo 6es-
NeYHUX TEXHOMNOri, AOCATHEHHs eKonoriyHoi 6e3neku, mi-
HiMi3auil WwKignuBoro BRAMMBY Ha AOBKINNA, MiATPUMaHHS
MOTMBAaLii A0 npaui Towo. AHania eeKkTUBHO (PYHKLIOHY-
FOUMX YKpaTHCbKUX MiANPUEMCTB, SKi MatoTb Ailodi cucTemm
€KOJOriYHOro MeHePKMEHTY, € HeobXigHOW nepegyMoBOO
ansa pedopmyBaHHA Ta PO3BUTKY e€dEKTMBHOI CUCTEMMU
€KOMEHeKMEHTY Ha YyKpaiHCbkux nignpuemcteax. Hap-
3BMYaANHOI BaXNIMBOCTI HabyBae HeOOXIOHICTb yOOCKOHa-
NEHHSA [epXaBHOi NOMITUKM y cdepi eKONoriYyHoro mMeHe-
[KMEHTY, pO3pobKM cuUCTEMW JepXKaBHOI NiOTPUMKM Ta
CTUMYIIOBAHHSA PO3BUTKY EKOIOMYHOro NignpueEMHULITBA.
MoxHa crnogiBatucsl, WO BUKOPWUCTAHHS MNPOrPecUBHOro
3apybikHOro gocBigy, 3 ypaxyBaHHsIM aganTauii horo go
YKpaiHCbKUX peanin, 3gatHe 3abe3nedynTn edekTUBHUNA
PO3BUTOK YKPAiHCbKOI EKOHOMIKM.
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KneBckuit HaumoHanbHbIW yHUBepcuteT uMeHu Tapaca LLeBuyeHko, Kues, YkpauHa

PA3BUTUE CUCTEMbI 3KONOIMMYECKOIro MEHEIKMEHTA
KAK CPEACTBA MOAEPHU3ALIMN YKPAUHCKUX MPEANPUATUN
MocesiujeHo uccrnedoeaHuto 60NPOCOE paseumusi U 3¢hheKMUEHOCMU (PYHKUUOHUPOBAHUSI CUCMEMbI 3KOI02UYeCKo20 MeHed MeHma nped-

npusimusi. YcmaHo6sIeHO, 4Mmo CO8PeMeHHbIe CUCMEMbI IKOSI02UYECKO20 MeHeOXMeHmMa crnocobHbl o6ecrneyums ycmolvyuebie KOHKYPeHMHbIe
npeumywecmea Ha 6HympeHHeM U 8HeWwHeM pbiHKax. [IpedsioxeHb! HanpasieHUs yMeHbWeHUsI 3KO/02UuYecKol Hazspy3Ku Ha OKpyXatoulyto cpedy

nymem 3Kosio2uyeckoli MoOepHu3ayuu npednpusimus.

Knroyeenie cnoea: okpyxarowasi npupodHasi cpeda, 3a2psi3HeHUe, 3Kosro2u4deckuli MeHedXXMeHm, 3Koslo2u4eckasi MoOepHuU3ayusi, NpeodnpuHu-
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DEVELOPMENT OF ENVIRONMENTAL MANAGEMENT SYSTEM
AS A MEANS FOR MODERNIZING UKRAINIAN ENTERPRISES

The article focuses on the development and effectiveness of the environmental management system of the enterprise. The authors determine
that modern environmental management systems are able to provide sustainable competitive advantages in domestic and foreign markets. The
ways to reduce an ecological load on the environment by ecological modernization of activity of the enterprise are offered. It is noted that the
country needs to implement a model of environmental management, which will take into account the specifics of domestic production and aims to
achieve such tasks as organization of environmental activities, justification of environmental policy, priority environmental aspects of the
enterprise, development of environmental strategic goals, evaluation of audit results.

Keywords: environment, pollution, environmental management, ecological modernization, business structures.
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INVESTMENT OPPORTUNITIES FOR INFRASTRUCTURE INNOVATIONS IN UKRAINE

Industrialization and digitalization of all spheres of the economy set the pace of development. The implementation of the
latest achievements in related areas of the economy contributes to the innovative development of the country and its businesses.
The proposed and economically substantiated innovative project for the production of unmanned aerial vehicles (UAVs) for
infrastructure purposes at the existing enterprise of Ukraine allowed demonstrating the economic feasibility of such an idea. The
calculation of investment support for the implementation of an innovative infrastructure project has shown that Ukraine has
prospects for the development of infrastructure innovations, taking into account global trends in the production of complex
technical systems. The calculation of scenarios for the development of an innovative infrastructure project for the introduction of
information technology in the economic environment allowed to indicate the probability of taking into account the risks, which
will further contribute to the development of development strategies of the company. The use of tools for evaluating venture
projects demonstrates the growth of the value of the company implementing the innovative project and is a clear confirmation of
the feasibility of implementing an innovative project for the production of UAVs for infrastructure purposes.

Keywords: investments, infrastructural innovations, innovative project, informatization of the economy, production of

unmanned aerial vehicles.

Introduction. Innovative development encourages
countries, society, businesses to find new, promising areas
of activity, free and underdeveloped niches. Constant
monitoring of the innovative business environment for
existing companies and the study of market opportunities
for new businesses require significant financial resources,
professional staff, and time. The current state of
development of the domestic economy has two aspects:
positive and negative. The downward nature of key
macroeconomic indicators does not add optimism to
modern business, however, is a catalyst for finding new
opportunities for development. And the fact that Ukraine
belongs to the countries with developing economies, allows
adopting advanced technologies, experience, knowledge
from more developed countries, to adapt to domestic
realities and to improve [1].

The issue of investment support for business activities
always arises as a challenge that requires a strategic vision
of business development. The production of unmanned
aerial vehicles (UAVs) and their commercial use is very
promising and profitable. In Ukraine, it is only gaining
popularity, is actively used mainly in agriculture, to some
extent in energy and infrastructure (transport, construction).

Research analysis and problem definition. Research
interest in the use of UAVs in the civil sphere has been
demonstrated by domestic and foreign scientists and
demonstrated the diverse nature of these studies: from
legal support for the use of UAVs in the civilian sphere to
certain aspects of the use of multifunctional UAVs for
civilian purposes. However, almost no attention is paid to
the economic bloc. The object of scientific research is in
the plane of innovative economic development, so it is

worth highlighting the works of such domestic scientists as
T. Nagachevskaya and O. Prygara, who paid attention to
modeling the innovative development of the enterprise.
They offered practical recommendations for the formation
of a model of innovative development of a modern
enterprise that could compete in the market [2]. The issues
of investment support for the establishment of the
enterprise as a business entity were considered in the
works of Chervanyov D., Shynkaruk L. & others [3, 4].

Trubia, S., and others have explored how to use UAVs
to maintain existing infrastructure to improve quality of life.
The authors draw attention to the cost component of such
a process and to the growth of the UAV market in the
civilian sphere in the next decade [5]. A thorough analysis
of the possibilities for the use of drones in infrastructure
and the challenges that arise in this case was conducted
by Fan, J. & Saadeghvaziri, M. Ala and identified promising
directions for the development of the drone market in the
world [6].The use of artificial intelligence, intelligent
transport  solutons and smart information and
communication technologies will, in the future, become the
core of smart cities. And it is in this system that UAVs have
a place, as considered in their study by Pau, G., Severino, A.
and Canale, A. [7].

The purpose of the article is to substantiate the
investment opportunities for the establishment of an
enterprise for the production of unmanned aerial vehicles
for infrastructure purposes.

Research methodology. The research used methods
of analysis and synthesis (to highlight the main benefits of
using UAVs), causation (to identify the preconditions in the
domestic infrastructure), system, historical and logical

© Stepanova A., 2021
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analysis (to identify features of the evolutionary
development of the industry economics), the method of
analogies (for the development of an innovative project for
the production of wunmanned aerial vehicles for
infrastructure purposes), dynamic methods for evaluating
investment projects (to justify the feasibility of implementing
an innovative project for the production of unmanned aerial
vehicles for infrastructure purposes), the method of
analyzing development scenarios (to assess the risk of a
project by establishing the impact on the project of
simultaneous variation of several factors due to the
probability of each scenario). These methods allowed us to
scientifically substantiate and evaluate the investment
opportunities of the UAV production project in Ukraine, to
summarize the results of the study, taking into account the
world experience and the results of scientific research of

domestic and foreign scientists and practitioners.

Conducting research and results. The Industrial
Revolution, digitalization, and innovation contributed to
active economic development. Today, companies
operating in various sectors of the economy have a unique
opportunity to realize their potential thanks to the digital
revolution and to become leaders in domestic markets and
look worthy in the international arena. The use of
unmanned aerial vehicles in various industries, including
energy, roads, railways, and the oil and gas sector, will
help solve many problems and challenges. In these
industries, companies manage complex assets located in
large areas. The main areas of application of drones in the
infrastructure  sector are investment  monitoring,
maintenance, asset inventory [8].

If we analyze the benefits of using UAVs for future
customers in the main areas of the application of drones, we
can note the importance and prospects of this idea (Table 1).

Table 1. Analysis of the use of UAVs in the pre-investment and investment phases of the life cycle
of the investment project

Use of UAVs for monitoring planning and implementation of investment projects

Difficulty

UAYV solution

Benefits for the client

Outdated and poor-quality

Obtaining video data from UAVs,

Analytical reports based on high-quality technical products

information about the zero | integration, and data processing | (orthophotos, numerical terrain models, 3D models) that provide

cycle (photogrammetry) an up-to-date understanding of the current situation

Unsystematized Monitoring the current condition of The detailed image and description of the investment object

documentation nitoring ; provide sufficient evidence to make claims to the contractor

Proiect del facilities and preventing future Early detecti f bl il red the backl i oot
roject delay damage through planned UAV arly detection of problems will reduce the backlog of projects

Unscrupulous contractors

operations (flights)

and minimize the risks of additional costs, as well as improve the
process of finding contractors

Inaccuracy of estimation at
technical acceptance of
object

UAV operations on objects that are
inspected to confirm the proper
nature of the work performed

Accurate documentation that can be used in maintenance.
Flights with thermal and optical sensors can detect almost all
defects before installation

The need for prompt access
to data

Data presentation tool — a special
application

Quick access to the results ensures the efficiency of further data
processing. Data integration of geographic information systems
and CAD

Use of UAVs in key areas of maintenance

Difficulty UAV solution Benefits for the client
Scheduled diagnostics of power line | Detailed surveys and descriptions of entire sectors with
Lack of relevant information | towers and relevant measuring | infrastructure will minimize the risk of breakdowns and reduce

instruments, pipelines, solar panels,

possible losses

Remote location of | wind power plants, exhaust pipes, | Early detection of problems with infrastructure in relatively
infrastructure objects cooling towers, etc remote areas and planning of necessary repairs

Acmdepts during UAVs perform human work. Improvmq the sgfety of inspectors. People can stay on the
inspections ground without climbing

Low quality of contractors

Diagnosis of the work of contractors
involved in infrastructure
maintenance

Reducing the risk of fines, additional costs, and project delays
due to the poor quality of contractors

Use of UAVs in inventor

of dispersed assets

Difficulty UAV solution Benefits for the client

Low-quality documentation | Inventory of assets (power lines, | Improving the quality of documentation of network elements:

of distributed assets transformers) objectivity; accelerated creation of digital asset registers
Verification of assets, such as

High inventory costs in
hard-to-reach areas

determining the location and size of
supports, etc

Reducing the time of the inventory (checking the availability of
property) in large areas and hard-to-reach areas

High labor costs to control
the intersection of power
lines with the forest (in
energy)

Identify specific places where this
intersection is likely to occur soon

Prevent damage by cutting down trees before there will be an
intersection

Source: systematized by the author.

With the development of image processing
technologies, companies can analyze data much faster and
more accurately. With the help of UAVs, companies can
reduce their costs and speed up the whole process of
various works. Workers' safety in the workplace is
increased, as UAVs can penetrate hard-to-reach places
without endangering the lives of workers.

The study of the European Bank for Reconstruction
and Development "Disruptive technology and innovation
in transport" analyzes the role and importance of drones
through their impact on the country's transport policy
(Table 2).
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Table 2. Policy objectives

Policy —_ Safety and Environment and climate .
L Transport efficienc . Socio-econ
objectives P Y security change
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PP 5 S| = g2l 5 8| 3 e ® = = 2l 3
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- o
Drones
1 | Drones —
logistics
1 | Drones —
traffic
monitoring
1 | Drones —
disaster
response
2 | Drones —
asset and
construction
site
monitoring
2 | Drones -
building
information
modeling
data
- Major impact 1 - technologies that are currently under testing or development, limited implementation.
- Minor impact 2 - technologies are implemented on a small scale, require further development

Source: systematized on the basis of 6.

The proposed project is focused primarily on the
domestic market, as in Ukraine, UAVs for infrastructure is
just beginning to gain popularity. Thanks to the existence of
the aerospace cluster "Mechanotronics" (Kharkov), where
there are highly qualified personnel for enterprises in the
aerospace industry, it is possible to implement the proposed
business idea [10]. There are also about 70 IT companies in
Kharkiv that have formed a cluster. This will help involve IT,
professionals, to develop software for UAV processes. The
prospects of this idea are that, as a result of this project, the
new company has a real opportunity to become the first
Ukrainian company to manufacture high-performance, high-
quality, and innovative UAV complex for infrastructure.

The main activity of the enterprise is the activity for
production of UAVs; advising on the implementation of

solutions using UAVs for a specific industry; data analysis,
data processing (development of geospatial products,

orthophotos), and interpretation about costs and
operational efficiency; service.
To substantiate the investment project for the

production of unmanned aerial vehicles for infrastructure
purposes, it is necessary to carefully approach the choice
of the discount rate, because, in conditions of high
instability of the Ukrainian economy, it cannot be calculated
by standard methods used in foreign practice. We use the
method of calculating the discount rate for the case of
venture capital — CAPM, where we evaluate the following
indicators: risk-free rate of return, B-ratio, and risk
premiums. The final value of the discount rate by the
CAPM method was 23 %.

Table 3. Calculation of project economic efficiency indicators, thousand UAH

Indicators Years
2020 2021 2022 2023 2024 2025

The amount of investment, Inv 4 500
Discount rate, = CAPM 23 %
Net cash flow, CF 2952,75 3 647,25 3 809,13 3 804,63 3822,13 3 802,13
Accumulated cash flow -1547,25 2100 5909,13 9713,75 13535,9 17338
Payback period of the project, PP 1,5 years
Discounted cash flow, DCF 2400,61 2410,77 2410,77 1662,23 1357,62 1097,98
Net present value, NPV —2099,39 311,38 2722,14 4384,38 5741,99 6839,98
Profitability index, PI 1,52
Internal rate of return, IRR 72,56 %
Discounted payback period, DPP 1,9 years

Source: calculated by the author.
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The initial data for the project substantiation were
calculated in the course of the research and are based on
empirical data of expenses and receipts of cash flows at
the enterprises of civil aviation of the Ukrainian economy.

Thus, the evaluation of the efficiency of the investment
project showed that it is investment attractive.

Taking into account the risk of the project using
scenario analysis methods (Table 4) shows that in the
pessimistic scenario — a decline in demand for products,
high competition in the market, resulting in reduced sales,
and for the optimistic scenario — an increase in demand for
the company's products, leading positions in the market,
increase in sales.

Table 4. Project scenario indicators, UAH

Indicators Scenario

Pessimistic | Base | Optimistic
Discount rate, % 23
Period of calculation of integrated indicators, years 6
Total amount of income, UAH 14 558 667 21 838 000 28 389 400
Total amount of expenses, UAH 5500 000 4 500 000 4 000 000
NPV 1817 451,68 6 839 982,8 10 269 030,8
P/ 0,33 1,52 2,56

Source: calculated by the author.

The assessment of the probabilities of scenario development and the calculation of the average expected value NPV
showed a fairly high level of risk (Table 5). Quantitative risk assessment is 42.65 %.

Table 5. Expected effect of project development scenarios, thousand UAH

Scenario Probability NPV
Base 0,5 6 839 982,8
Optimistic 0,3 10 269 030,8
Pessimistic 0,2 1817 451,68
Source: calculated by the author.
For a complete presentation, it is worth assessing the 6 500 450

value of the company implementing this innovative project,
because these investments have all the hallmarks of a
venture. So, let's use the most commonly used methods of
valuing startups: the method of discounted cash flows, the
Berkus method, the First Chicago method, and the method
of summation of risk factors.

The method of discounted cash flows.

The method of discounting cash flows is based on an
estimate of the cash flows of the startup, whence it got its
name. Above we have already determined the expected
cash flows of the startup, after which we calculated the
discount rate for the model CAPM. Given the rapid growth
rate of the market for unmanned aerial vehicles in the world,
and expecting high growth rates of the company in Ukraine,
we choose to calculate the growth rate of 15 % [11].

PV =DCF, + -+ DCFn+TV,

— CFn+1
r—g
g — the expected growth rate of the company is 15 %.

TV

PV = 182155449

Berkus method.

The basis of this method is to take into account the
potential of the startup with the help of empirical
coefficients to the recovery method, or through evaluation
in comparison with a similar project.

The method has low accuracy, and the assessment by
different investors may vary, examples of the following
coefficients:

e Surcharge for the viability of the idea of 40 %;

e Surcharge for the implemented prototype 30 %;

e Surcharge for the effectiveness of the management
team 20 %;

¢ Allowance for strategic relations 10 %;

e Surcharge for the issue or sale of 20 %.

Let's start with the value of the company, namely
investments for UAH 4 500 000. Now let's calculate the
potential of a startup and its cost according to the
Bercus method.

Table 6. Calculation of the value of the company by the method of Berkus, UAH

Elements of a startup Value for the project
The perspective of the idea 1 800 000
Implemented prototype 1350 000

The effectiveness of the management team | 900 000

Strategic relations 450 000

Product release or sale 900 000

Sum 5400 000

Source: calculated by the author.
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The cost of the company is UAH 9 900 000.

The First Chicago method
This approach allows taking into account the probability
of different results, which is especially relevant for the case

of evaluation of startups, which are characterized by
special uncertainty. Based on subjective considerations,
we assume that the probability of an optimistic result is
20 %, realistic — 50 %, and pessimistic — 30 %.

Table 7. Calculation of the value of the company by the First Chicago method, UAH, %

Result
Optimistic Optimistic Optimistic
Probability 20 % 50 % 30 %
Expected cost 16 454°221 14 243°951 4 026°207

Source: calculated by the author.

According to this method, the cost of the company will
be UAH 11 620 681.

The method of summation of risk factors.
The risk factor summation method or the RFS method
is a more in-depth version of the Berkus method. First of

all, determine the initial cost of the business. Then set the
specified cost for the 12 risk factors inherent in startups at
the development stage:

Table 8. Calculation of the company's value by the RFS method, UAH

Initial cost 7 000 000
1. Management risk Very low + 300 000
2. Stage of business Average 7 300 000
3. Legislative/political risks Very high — 600 000 6 700 000
4. Production risks Average
5. Risks of sales and production Average
6. Risk of financing / raising capital Average
7. Competition risk + 400 000 7 100 000
8. Technological risk + 250 000 7 350 000
9. Risk of litigation Very low + 500 000 7 850 000
10. International risks Average
11. Reputational risks Very low + 500 000 8 350 000
12. Potentially profitable way out Very high + 500 000 8 850 000
Business evaluation 8 850 000

Source: calculated by the author.

The initial value is defined as the average for a similar
business in your area. The most difficult task for this
method, as for most similar evaluation methods, is to find
information about such startups. The RFS method is
intended for startups that are in the early stages of
development.

Conclusions and perspectives of further research.
According to Gartner, by 2020 the turnover of the global
UAV market will exceed 11.2 billion dollars [12]. According
to analysts at J'son & Partners Consulting, in 2017, military
drones held 53 % of the market in monetary terms and only
0.5 % in kind/ This significant difference is since combat
drones are on average 200 times more expensive than
civilian UAVs (consumer and commercial). In 2017, the
share of the first segment was estimated by J'son &
Partners Consulting at 23 % in cash and 84 % in kind. The
second — 24 % and 15 % respectively.

The consumer segment is already close to saturation,
and the industrial segment is just beginning to gain the
attention of corporations. In the next few years, the industry
will develop, primarily due to the industrial segment, and it
will account for more than 80 % of the total UAV market [13].

Regarding the statistics of the world market of commercial
UAVs, the first place is occupied by infrastructure; the second
is agriculture; third — transport; fourth — security; fifth — media
and entertainment; sixth — insurance; seventh —
telecommunications and eighth — mining [13].

So far, 93 % of the market is held by foreign players. As
all over the world, the first place is occupied by DJI.
According to various estimates, its share in Ukraine
reaches about 70-85 % of the market. Why so much?
Because DJI representatives just came up with a segment

of consumer drones called RTF — ready-to-fly. The French
brand Pa rrot took the second position, thanks to the
creation of the direction of industrial solutions popular with
Ukrainian farmers.

Domestic companies also began to quickly develop a
promising niche [14]. Over the vyears, more than
10 companies have joined the development of military and
civilian drones: Antonov, Athlon Avia, Politeco-Aero,
DeViRo, Meridian, UA Technology, Ukrspecsystems,
Carboline, DroneUA, Spaitech, Kray Technologies, Aytek.
Ukrainian manufacturers of civilian drones occupy about
7 % of the domestic market.

Thus, taking into account the prospects for the
development of unmanned aerial vehicles in Ukraine, using
state support, it is proposed to perform the following
measures:

1. Conduct an economic assessment of the possibility
of purchasing (abroad) UAVs and self-manufacturing
BPAC components.

2. Develop a strategy for the development of UAVs, the
so-called UAV roadmap, the main purpose of which would
be to prepare answers to the following three key questions:
— what are the potential challenges that UAVs can solve; —
what equipment and technologies are needed for this; — in
what terms these technologies can be realized.

3. Based on global experience in the production of
complex technical systems, the implementation of the
domestic BPAC project requires the development of a
state target program that determines the parent
company, participants, timing of the project, the amount
of necessary funding.
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KuiBcbkui HalioHansHUI yHiBepcuTeT imeHi Tapaca LLeBuyeHka, KuiB, YkpaiHa

IHBECTULIMHI MOXINMBOCTI IHOPACTPYKTYPHUX IHHOBALIA B YKPAIHI

O6rpyHmyeaHHs1 peanisayii iHHogayiliHo20 Npoekmy 3 eUpPobHUYMea Komrnekcie 6e3ninomHux nimanbHux anapamie iHgppacmpykmypHoz20 npu-
3Hay4eHHs1 Ha ditoyomy nidnpuemcmei YkpaiHu. Po3paxyHok iHeecmuuiliHo2o 3abe3ne4yeHHs1 Onsl peanizayii iHHoeayiliHo2o npoekmy iHghpacmpykmyp-
HO20 npu3HayveHHs1. IHHoeayil iHghpacmpykmypHo20 xapakmepy, siki cnpussmumMyms yugpoeisayii eKOHOMiKU ma 0C80€HHS HOBUX PUHKie.

Knro4oei cnoea: ineecmuuii, iHgppacmpykmypHi iHHo8auil, iHHo8auyiliHull npoekm, supo6HUYmMeo 6e3ninomHux nimanbHUX anapamis.

A. CtenaHoBa, KaHA. 3KOH. HayK, AoL.

KueBckuit HaumoHanbHbIN YHMBepcuTeT MeHn Tapaca LlleByeHko, KueB, YkpanHa

WHBECTULIMOHHLIE BO3MOXHOCTU UH®PACTPYKTYPHbIX MHHOBALIUA B YKPAUHE

O6ocHogaHue peanu3ayuu UHHOBaUUOHHO2O MpoeKkma fno npouzeodcmey KOMIeKcoe 6ecrnusiomHbIX emamesibHbIX annapamos uHgpa-
CMpYKmMypHO20 Ha3HavyeHusi Ha delicmeyroweM npednpusimuu YKkpauHbl. Pacyem uHeecmMuyuoHHO20 obecriedeHusi Onsi peanu3ayuu UHHO-
8ayYUOHHO20 MpPoeKMma UHGPacmMpyKmMypHo20 HazHayeHusi. MHHOeayuu uHgpacmpykmypHo20 xapakmepa, crioco6cmeyroujue yugpposusayuu

JKOHOMUKU U OCB80€EHUsI HOBbIX PbIHKOS.

Kniodeenie crioea: uHeecmuyuu, UHhpacmpyKmypHble UHHO8ayuu, UHHOBaYUOHHbIU nMpoekm, npou3eodcmeo 6ecnuiomHbIX JemamesbHbIX

annapamos.
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OLIHIOBAHHSA rBPUAHOI HEOKEMHCIAHCbKOI KPUBOI ®INNINCA ANA YKPAIHU

lpucesiyeHO eKOHOMeMpPUYHOMY mecmyeaHHI 2i6pudHoi HeokeliHciaHCLKOI Kpueoi ®inninca (Modenb yiHoymeopeHHsi Ka-
N1b80) Ons1 YkpaiHu 3a nepiod 2016-2020 pokie. Y docnidxeHHi NopieHIOeEMbCS1 6UKOPUCMAaHHSI makux cmyrneHie dinoeoi akmue-
HoOCmi, Ik 2paHUYHi eumpamu Ha npayro ma pospue BBI1. Memoro docnideHHSI € 8u3Ha4YeHHs1 CMYyneHs 8nyugy payioHanbHUX
ma adanmueHux iHnAYiliHux ovikyeaHb Ha QuHaMiKy iH¢hnsayii 8 YkpaiHi. Pesynbmamu oyiHo8aHHs1 0eMOHCMpPYyromb, W0 iH-
¢nsyiss Mmae cmiliky iHepyiro Yepe3 OoMiHyeaHHs1 pempocreKmueHoi KoMnoHeHmu. TakoxX eusiesieHo, Wo cmyriHb YiHO8OI op-
cmkocmi e YkpaiHi € documb HU3bKUM, moOi Ik Yyacmka ¢bipM, W0 8UKOPUCMOBYOMb BUKITIOYHO icmopu4Hy iHghopmauyiro e
npouyeci ecmaHoesieHHs YiH, € documb eUcokor. Pe3ynbmamu 0ocniOxeHHs1 po3Wuprolomb iHcmpyMeHmapil nnaHyeaHHs1 ma
peanizayii 2powoeo-kpedumHoi nonimuku e YkpaiHi 8 Mexax pexumy iHgnayiliHo2zo mapzemyeaHHsl.

Knroyoei cnoea: iHgpnsyisi; iHpnayilHi oyikyeaHHs; adanmueHi o4iKyeaHHs; payioHanbHi 0YiKyeaHHsi; 2i6pudHa HeoKelHcia-
HcbKa kpuea ®inninca; HNKPC; incmpymMeHmanbHi 3MiHHi; y3a2anbHeHuli Memod MoMeHmis.

Betyn. 3HmKeHHS piBHSA iHNAUIT cnpusie CTiKoMy eko-
HOMIYHOMY PO3BUTKY, TOMY AOCHIMKEHHS IHCTPYMEHTIB pe-
rynioBaHHs iHpALT 3anmwaloTbes i 3anuwaTuMyTbCs akTy-

anbHumun. 1o Toro x 6e3 po3yMiHHA YMHHUKIB 3pOCTaHHS LjiH
cknagHo 6yayeaTtu edpeKkTVBHY MOHETapPHY NMOMITUKY.

Bnnue iHRAUT Ha eKoHOMIKY AepxaBu Ta OKpeMux
€KOHOMIYHUX areHTiB Oyxe 3Ha4yHun. Bucokuii piBeHb iH-

© ®epopeHko l., YopHoyc I., Mununuyk B., 2021
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nsuii HeraTMBHO BigobpaxaeTbCs HA EKOHOMILL 3aranom i
Ha BCiX iHWKUX cdepax XMTTS CycninbCTBa, 30Kpema Ha
coujianbHin Ta NoniTUYHIN. PeanbHi 4OXOAN 3HEUiHIOTLCS,
rpowoBa cuctema fecrtabinisyeTbcsi, HauioHanbHWUIA Ooxig
nepepo3noginseTbCa Ha KOpUCTb  MiANPUEMCTB-MOHO-
nonicTiB i AepXaBu, WO BUKNIMKaAE ManHOBY AudepeHuia-
uito cycninbcTBa. Taki MoXigHi iHPNAUIT MaloTb 3HAYHWIA
BMMVB Ha MNOBEAiHKY JOMOrocrnogapcTs, CTaTb NOCTINHUM
OXXepenom couianbHOro HanpyXeHHS.

Bucokun piBeHb iHdRAUIT cnpusie NOripLIEHHIO iHBECTU-
LiHoro knimaty B KpaiHi. HeratmsHi ii Hacnigkm cnoctepi-
raloTbCs i y OOMKETHIM noniTuui: 3aTpumyeTbesl cnnarta
noaatkiB, AepxaBa Mae 3HaYHi BTpaTU BiO 3MEHLLEHHS
peanbHoOi 6a3u onogatkyBaHHsA. [na HaceneHHsa HasiBHICTb
iHbNAUIT BMpaXaeTbCA B 3HWXKEHHI peanbHUX [OXOAiB,
amke 3apobiTHi nnatu abo cTaBku 3a kpeavTamu 3a3Buyan
BM3Ha4YeHi B HOMiHanNbHUX LiHaX. HeBu3Ha4veHicTb WOAO0
KyniBeNMbHOI CMPOMOXHOCTI HauioHanbHOI BamnTU Morip-
LUIYE MOXNMBOCTI O6I'pyHTYBaHHSA EKOHOMIYHOI OisiNbHOCTI B
KpaiHi 3aranom. OTxe, NPOrHo3 iHnALii € BaxXNMBUM Ans
BCiX PiBHIB €KOHOMIKWN. PO3yMiHHS TeHAeHLUi 3MiH, BUKOpU-
CTaHHSA pesynbTaTiB NPOrHO3yBaHHSA iHpNAUiT Mae noTyx-
HUI BMSIMB Ha CoLiaNibHO-€KOHOMIYHY MOMITUKY AepKaBu.

Ona YkpaiHu BaxnuBicTb npobnemu iHdnsuii nosic-
HIOETBCS LWe N TUM, WO Ti piBEHb yCe Lie NPOAOBXKYE iCTO-
THO NepeBULLyBaTW piBEHb PO3BMHEHUX 3aXigAHMX KpaiH.
Takox, 3Baxkaroum Ha Te, Wo Ha noyatky 2016 poky HBY
nepenwoB A0 MOMITUKM TapreTyBaHHSA iHNAUi, To Ansa
npoBeAeHHs edeKTUBHOI aHTUIHPNAUINHOT NONITUKA Mae
3HaYeHHs MpaBuIibHa oOuiHKa IHMNAUINHUX OYiKyBaHb
€KOHOMIYHUX areHTiB.

OpHieto 3 HanbINbW PO3NOBCIOMKEHNX MOAENEN, Lo
BUKOPWUCTOBYETLCA ANSA BUBYEHHS 3B'A3KY MiX iHNAUiEto i
peanbHOK EKOHOMIYHOIO aKTMBHICTIO, 30Kkpema Yy cdepi
ONTMMAarnbHOro NPOBEAEHHS POLLIOBO-KPEAUTHOI NONITUKN,
€ lNbpugHa HeokenHciaHcbka kpuBa dinninca (The Hybrid
New Keynesian Phillips curve — HNKPC).

XapakTepHoto ocobnuBicTio HeokelHciaHCbkOi KpuBOiT
dinninca € Te, Wo BoHa po3suBae igei . Kanbeo, npeacra-
BMEHi HUM y mMogeni onTUManbHOro hopMyBaHHS LiH dip-
Mamu [1]. CyTb Mopgeni nonsirae B ToMy, WO Yy cipm, aki
AitoTb B yMOBaxX MOHOMOMICTUYHOT KOHKYPEeHLT, MOXMUBICTb
3MiHUTMK CBOI LiHW B NEBHUIN MOMEHT Yacy (f) 3'aBnseTbcs 3
NEBHOK IMOBIPHICTIO. 3 MOABOK TakOi MOXIMBOCTI BOHM
BCTAHOBIMOIOTh UiHM TakK, W06 MakcumidyBaTu CBii Npuby-
TOK Y OOBrOCTPOKOBIN nepcrnektusi. MikpoekoHOMiYHa oc-
HOBa Mopferni [a€ 3Mory OUHUTM W MpoiHTepnpeTysaTty
CTPYKTYPHi mapameTpu mMmogeni.

Ornsap nitepatypu. Kpusa ®inninca AemMoHCTpye cnis-
BiJHOLLEHHsI MiXX TemMnamMu iHdnauii Ta Temnammn 6e3pobiT-
T4. BignosigHun gocnigHMubkniA Nigxia 3anpornoHyBaB HO-
Bo3enaHacbkuii ekoHomict O.Y. dinninc, konn 3icTaBuB
AaHi Npo AvHamiky 3apobiTHOT NnaTtu Ta piBeHb 6e3pobiTTa
3a 1861-1957 pokn y Benukobputanii [2]. [Mi3Hiwe
M. CamyenbcoH i P. Conoy nepesipunu kpuy ®inninca
anst CLLA i BusiBunu, wWo 3pocTaHHsi 3apobiTHoi nnatu i
pieHa 6e3pobitta B CLUA cxoxi 3 pesynbtatMmu, oTpuma-
HuMmn O.Y. dinnincom, npoTe BMKOPUCTOBYBATU OTPUMaHy
3anexHiCTb MOXHa f1Lle B KOPOTKOCTPOKOBOMY nepiogi [3].

Topj  cTano 3aranbHOMPUNHATOKD aKCIOMO Te, Lo iH-
dnsuis cTivika 1 i npubopkaHHst Byno BU3HaHO Oyxe A0po-
MMM, LLO CTOCYETbCS BTPAaT BMPOOHMUTBA. YBara A0 KpWBOI
dinninca noeepHynacsa 3 Kpawum po3yMiHHAM pOrii O4iky-
BaHb Ha MOHeTapHy noniTuky. Konn B eKoHOMICTIB cpopmy-
Banocs YsIBEHHS, WO Ha iHNALUiI0 BNIMBaE He nuLie no-
TOYHA Ta iICTOPMYHA MOHETapHa MOriTUKA, ane N CTaBMNeHHs
[0 ManbyTHIX g y Lin cdepi, TO BUHMKNA FinoTesa, LWo po-
3yMHa MOHeTapHa MoriTUKa, B Skl 3HaxoasATb CBOI NiaTBep-
DKEHHs1 IHPNAUINHI ovikyBaHHA ipMm i JoMorocnoaapcTs,
MOXe A0CsArTM AesiHdnsuii 6e3 Oyab-skux BUTPAT 3 TOYKM
30py pearnbHoro BupobHuuTtea. Lis inea 6yna ocdopmneHa B

HeokenHciaHcbky kpuBy @inninca (The New Keynesian
Phillips curve — NKPC). Yneplue TeopeTudHi 3acagu Heo-
KelHciaHcbkoi  kpuBoi  dinninca  6ynu  chopmMyrnboBaHi
. KanbBo [1], @ B noganbLiomy po3suHeHi k. Pobeptcom
[4] i H. MaHkiBom i P. Peiicom [5]. Ti ronosHow cknaposoto
cTana nepcnekTMBHa KOMIMOHEHTa, L0 BiACTEXye BMNMB
iHPNALUINHMX OYiKyBaHb Ha NMOTOYHE 3HAYEHHS! IHAPALT.

Kpmsi  ®inninca, po3pobneHi MOHeTapuctamm
M. ®piamaHom [6] Ta E. ®enncom [7] By3ytoTbesa Ha igei
afjanTuUBHUX iHQAUIMHKMX odikyBaHb. Mogenb NKPC rpy-
HTYETbCS Ha NPUMYLLEHHI, WO Ui OYiKyBaHHS € pauioHarnb-
Humu. MNpoTe Ha BigMIHY Big kpuBoi dinninca, npeacras-
neHoi P. lNlykacom y [8], Aka Takox po3rnagae pauioHanb-
Hi odvikyBaHHs, NKPC He cTBepaxye, o Ha obcsar Bupob-
HMUTBa BMAMBaKOTb NULWE 3MiHM B NPOMO3uUii rpowen i
30epiraeTbCa HeMTpanbeHiCTb rpowen (BiACYTHIA BhnuB
rpowen Ha peanbHi dyHOaMeHTanbHi akTopu, 30Kkpema
BUMYCK | 3aNHATICTb).

OpHieto i3 kntoyoBMX pobIT AaHOI TeMaTuKM € npaus
XK. Tani i M. F'etnepa [9], ski ouiHtoBann HKPC gnsa CLUA.
BoHu yTBepamnu etanoHHy ribpuaHy Bepcito NKPC, y3sB-
WK A0 yBarn iHepUiMHICTb iHpnALii, SKy CyTO nepcrnekTms-
Ha HeoKelHciaHCbka KpuBa dinninca >XOAHUM YMHOM He
nosicHioBana. BignosigHo o Takoi ribpuaHoi moaeni yac-
TuHa cyb'ekTiB rocnogaptoBaHHa opmye iHDNALINHI ovi-
KyBaHHSA B paLioHanbHWIM cnocib, a iHwa — OpieHTyeTbCA Ha
nonepegHi NokasHukM, To6To B aganTMeHMi cnocib [9—12].
lbpuaHa HeokenHciaHcbka kpuBa Pinninca (HNKPC)
BKMOYAE He nuwe pauioHanbHi iHONAUINHI O4YiKyBaHHS
(forward-looking), a n apantusHi (backward-looking) [3].
BkntoueHHs 4o mogeni iHdnAuiil nonepegHix nepiogis no-
SICHIOETLCA HasIBHICTIO CyB'eKTiB rocnofapioBaHHA, sKi B
pasi BCTAHOBMEHHS CBOIX LjiH OPIEHTYOTLCA Ha AWHaMiKy
nonepeaHix 3miH. Takum YMHOM, riGpuaHa HeOKeNHciaHCh-
ka kpmBa ®inninca € kombGiHauUito ABOX eKCcTpemarbHMX
BMNaakiB — TpaaumuinHOi kpusoi ®inninca Ta "cyto nepcne-
kTmBHoOI" (forward-looking) NKPC.

OpHWM i3 KpOKIB Ha LUNSIXY MiABULLEHHS NPOrHO3HOI TO-
YHOCTI Moferni MOXHa BBaxaTu "BiOKPUTTA" EKOHOMIKU.
"CtaHgapTHa" HeokelHciaHCbka kpuBa dinninca Ta ii ri6-
puaHui pisHoBua Gynun nobygoBaHi Ans 3aKpUTOT EKOHOMI-
Kn. BapiaHTn ans manoi BigKpuTOi eKOHOMIKM po3pobunu
XK. Tani n T. MoHakeni (GMNKPC) [13]. 1o YMHHMKiB, WO
BM3Ha4YaloTb iHONAUiO, BOHW OOMNy4nnu pearnbHUin OBMiH-
HUI KYPC | 30BHILLHI LIOKM YMOB TopriBni. ixHs mogens ga-
na NOsICHEHHS HEerHy4kocTi HOMiHanbHUX UiH i NPOAEMOH-
cTpyBana B3aEMOfilo Manoi BiAKPUTOI €KOHOMIKM 3 peLu-
Toto cBiTy. Moagndikauii NKPC i HNKPC pgnsa igkpuToi
€KOHOMIKM, siKi BKMYanu UiHW Ha iMnopTHi ToBapu, 6ynu
ouiHeHi ans Asctpanii, KaHagn, HoBoi 3enaHaii Ta Benu-
KoGpwuTaHii, peaynbTaTy npeacTasneHi B [14].

Peanisauis posrnsagysaHoro nigxogy Mae HUHI HU3KY
CEepro3HMX NepeLlkos, B OCHOBHOMY MOB'A3aHUX 3 BUBYEH-
HAM dpakTopiB i AMHaMIKM iHNAUiInHMX npouecis. BoaHo-
Yyac MoTpibHO 3a3HaunTU, WO BMKOPUCTAHHS Pi3HWX MOAU-
dikaLin HeoKkeWnHciaHCbKOI KpuBOi dinninca 3anuwaeTbes
OOHVM i3 HaMbBiNbLL LWMPOKO 3aCTOCOBYBaHMX MiAXo4iB Ans
MOZENBaHHS iHPNALT K Y pO3BUMHEHNX KpaiHax, TaK i B
Takux, WO po3BuBaoTbCs. Lia Tesa nigTBepaXyeTbcs Be-
NVKOKO KinbKicTio ny6nikauii pe3ynbTaTiB MOAENHOBaHHS.
Emnipuuna ouiHka NKPC i HNKPC npegcraBneHa ans
CLA [9-10, 15-16], BenukobputaHii [17] Ta kpaiH €Bpo-
30HU [18-20], ueHTpanbHoeBpONencbkux kpaiH (Yexii, Yro-
pwmHK, Monbi i CnoBavunnn) [21], Asctpanii [14], KaHa-
au [14, 22], IHgii [23], KuTato [24], TypeduunHu [25], PymyHil
[26], Mekcuku [27], Pocii [28—29] Ta 6araTbox iHLMX KpaiH.

HaniBcTpykTypHa KBapTanbHa MporHo3Ha MoAenb
(KMIM), siky BukopuctoBye HEY ns MogentoBaHHA OKPeEMMX
KOMMOHEHTIB 3aranbHOoi CNOXWBYOI iHNALii, MICTUTb Bep il
Kpusoi dinninca ans BigKPUTOI €KOHOMIKW, AOMNOBHEHOI OYi-
KyBaHHAMY [30]. MNpoTe okpeMux pesynbTaTiB Woao TOoro, Yun
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MOXHa OnMcaTW YKpaiHCbKy iHprALito riGpuaHOi HEOKENHCI-
aHcbKoto KpuBoto dinninca, He onybnikoBaHo.

Tomy MeToOlO L€l CTaTTi € EKOHOMETPUYHE TECTYBaHHS
Ta ouiHka ribpnaHoi HeokeMHCiaHCbKoi KpuBoi dinninca
Anst YKpaiHu N BU3HAYEHHS CTyMNeHs BNAMBY pauioHanbHMX
Ta aganTUBHUX IHPAALIMHUX OYiKyBaHb.

MeToponoria pocnigxeHHA. MeTtoagonoriyHow oc-
HOBOK [OOCNIAKEHHA € CUCTEMHUN Ta eMNipu4yHUA aHa-
ni3 i eKOHOMiKO-MaTeMaTNU4YHE MOLEMNtOBaAHHSA. Y npoueci
JOocCnigXeHHs eMMipuyYHO oLuiHBanucs pisHi cneundika-
uii ribpugHoi HeokelHciaHCcbkOi KpuBoi ®inninca 3a yk-
paiHCbkMMW JaHuMMK | B noganblioMy 3icTaBnsnucsa 3a
BifLHOCHOIO pereBaHTHICTHO.

3 ornsgy Ha CBOK PO3MNOBCHMKEHICTb i 3HAYYLLICTL Y
Teopii Ta npakTuui 3a octaHHi Tpu gecsatunitta NKPC 6yna
HeoAHOpPa3oBO iMMMeMeHTOBaHa, pesynbTaTu ii BUKOpUC-
TaHHS ONPUMAHEHO B HAayKoBUX nybnikauiax. Po3pobneHo
BenunyesHy KinbkicTb ii cneundikauin tTa mogudikauin, ki
BiAPI3HATLCA PisHMMW Migxo4amMn OO MOAENtoBaHHSA iH-
PNALIRHNX OYiKyBaHb Ta OUIHIOBaHHSI pO3pUBY BUPOGHULIT-
Ba, a TakoX 40 BMOOpPY nokasHuka, o 6yae BigobpaxaTtu
OVHaMiKy iHNAUiT B ouliHIOBaHIA Mmogeni.

YacTnHa HaykoBUiB, AOCNIMKYHOYN MOTOYHY iHGMALUI,
3aCTOCOBYIOTb AMHaMIKy iHOEKCY CNOXMBYMX UiH [15, 17,
18, 23, 29]. IHwWi BuKopucToBYylOTL Aednsitop BBIM abo
iHOEeKC LiH BMpoGHukis [9, 10, 15].

IHLWIXMM MEeTOAOMOrYHNM NUTAHHAM Mid Yac OLHIOBaHHSA
NKPC € Bubip peneBaHTHOro NpOKCi AN OLiHIOBAHHS PO3-
pvBY BMPOGHMLTBA sIKk OCHOBHOTO ApariBepa B Mogeni. Han-
YacTille Moro OLUiHIOKTb 3a JOMOMOroK OAHOro 3 MOKA3HUKIB:
po3puBy Bunycky [15, 29, 31, 32] abo peanbHUX rpaHUYHKX
BUTpaT. Taki BUTpaT BU3HAYalTLCA Yepes3 NUTOMi BUTpaTh
Ha npauto [9, 27, 33, 34]. Y Hu3ui pobiT BMKOPWUCTOBYIOTH
piBeHb 6e3pobiTTs abo oro po3pus [35, 36].

NKPC i ribpugHa Bepcii BUXOAATb i3 MPUMYLLEHHS LLO-
00 pauioHanbHOCTI IHPNAUINHMX OYiKkyBaHb E€KOHOMIYHUX
areHTiB (@ab0 NEeBHOI YaCTUHWM 3 HUX Yy BUMNALKY riGpuaHoi
NKPC), To6To eKoHOMiYHi areHTu ByayoTe edpeKTUBHI Npo-
rHo3n iHdnsuii. MNMoxmbka nporHo3y MambyTHLOrO piBHS
iHpNAUIT TTe+1 NI Yac pauioHanbHUX OdiKyBaHb He 3arne-
XWTb Bif, AaHWX HA MOMEHT 4acy t i B6inbL paHHiX nepioais.
MpoTe B Aeskux OOcChigXeHHsX, Hanpuknag [24, 29, 33,
37], MOXHa crnocTepiratm BUMKOPUCTaHHA AN BUBYEHHS
iHPNALINHKMX OYiKyBaHb iCTOPUYHOT iHGNALIT, WO hakTUYHO
cknanacsi Ha MOMeHT Yacy t + n, ge t — NOTOYHUA MOMEHT
yacy, ans sikoro ouiHtoeTbcst NKPC, n — KinbkicTb ManbyT-
HiX nepioais Yacy. [leski HayKkoBLi BUKOPUCTOBYIOTb TakoX
pesynbTaT¥ onuTyBaHb CYO'eKTiB rocrnogaptoBaHHS LIOAO
IXHiX iIHprAUINHMX o4vikyBaHb abo HOpMani3oBaHi 3HaYeHHs
oTpumaHux nokasHukis [32, 38, 39]. 3acnyroBytoTb Ha yBa-
ry i pisHi ribpugHi nmigxoam, 3rigHO 3 SIKMMMW OLiHIOBAHHS
iHPNALINHMX oviKyBaHb BiAOYBaETHCA 5K HA OCHOBI (haKTu-
YHWUX AaHUX, TaK i Ha OCHOBI NPOrHO3iB, OTPUMAHMUX Bif €K-
cneptiB abo ypsaay [40].

[ns TecTyBaHHS Moenen BUKOPUCTaHO y3aranbHEHUN
meTof MomeHTiB (GMM), wo nepeanbavae BUGip iHCTpyme-
HTIB, CKOpenbOBaHWX 3 eHOOreHHMMU perpecopamu i Boa-
Houyac opToroHanbHuX 4o nomunku [41]. Y pasi pauioHanb-
HUX OYiKyBaHb NMOMWIIKA HE Mae KopentoBaTUca 3 iHop-
Mauieto, AOCTynHow B nepiogi t, BiANOBIAHO 9K IHCTPYMEH-
TV ANS Te+1 MOXYTb BUKOPWUCTOBYBATUCS 3HAYEHHS MoKas-
HUKIB 40 nepioay t BknoyHO [15].

[nsa nepesipkn mMoaenen Ha HaanNWULLKOBY ideHTUdika-
uito (overidentification test) BukopucToByeTbca TecT XaH-
ceHa (J-tecT).

BusHauMmo OCHOBHI NpoGnemu LWOAO0 BUKOPWUCTaHHS
npeacTaBneHoOro MoAenbHOro anapaTa Ans MoAentoBaHHs
iHpNALIT B KOPOTKOCTPOKOBOMY Nepiogi:

e 3a HasABHOCTI 3Ha4YHOI KinbkocTi cneundikauin NKPC
HEOOXiAHO LUyKaTK TaKy, WO HaWKpawym YMHOM NigXoOUTb

Onsa uiei KpaiHu Ha NeBHOMY 4acoBOMY MPOMIXKY. Ha niar-
BEPAXKEHHS L€l Tean B gocnigkeHHi [42] npogeMoHcTpoBa-
HO, Wo B xogi ouiHoBaHHA NKPC gnsa Takmx KpaiH, sik ABCT-
pis, lcnania, HinpepnaHan, HiveydnHa, ®iHnsHais tTa dpaH-
Ui peneBaHTHMM OyB MOKA3HMK NUTOMMX BUTPAT npawi.
Mpote gns lpnangii Ta lMopTyranii 3B'A30K MiX Temnammu
iHcbnswii Ta yacTkoto onnatu npaui y BBl 6yB BiocyTHin;

e 3anyyYeHHs1 4O MoAeni YMHHUKIB, WO € CyTO Teope-
TUYHUMU (TPaHUYHI BUTpATK, PO3puB BUMYCKY i 6e3pobiTTa
TOLWO), Npu3BOAMTL A0 HeobxigHOCTi Mowyky nigxoais i
NMOKa3HWKIB (MPOKCI) ANsi IXHbOI KOPEKTHOI ouiHku. Lle 3a-
BOAHHSA € HafA3BMYaMHO CKITAAHUM, AOrO BUPILLEHHIO Npuc-
BSI4EHi YMCEeHHi HaykoBi po3pobku. MoTpibHO nigkpecnuTy,
O came KOPEeKTHICTb OUIHKWM OaHUX NOKa3HWKIB BrnuBae
Ha pe3ynbTaTtu ouiHoBaHHS NKPC;

e MPUNYLEHHs LWOAO pauioHanbHOCTI  IHNALIMHUX
O4iKyBaHb BUKITMKAE HEOOXiOHICTb OUiHOBaTW iX y OBa Cno-
COo6U: LUTYYHUM YMHOM, PO3rNsSAaroyM NOBHY paLioHanbHICTb
E€KOHOMIYHMX areHTiB i 3acTOCOBYHYM iHCTPYMEHTanbHi
3MiHHI 411 eéKOHOMETPUYHOI OLHKM BignoBigHMX KoeilieH-
TiB (LUe Npu3BoAMTbL OO MpPoGNeMu MowyKy agekBaTHUX iH-
CTPYMEHTIB); iHWMN BapiaHT nepenbavyae BUKOPUCTAHHSA
[aHMX OMUTYBaHHSI HACENeHHs, ane WNoro BMKOPUCTAHHS
0bMexXyeTbCs KpaiHamu, L0 MaroTb 3HaYHy iCTOpUYHY Oasy.

OcHOBHi pe3ynbTatu. Buxogsuu 3 pesynbraTtiB gocni-
keHb [30, 43, 44], moxHa 3poOUTHN BUCHOBOK, LLO iHGNALIS
B YKpaiHi AeMOHCTpPYE iHEPLIMHICTb | MAe CEHC OUjiHIOBaTK He
cyto nepcnektueHy NKPC, o MicTUTb Tinbku pauioHanbHi
OYiKyBaHHsi, a ribpuaHy HeokelHciaHcbKy kpuBy dinminca
HNKPC, L0 Bknoyae TakoxX 1 aganTuBHI OYiKyBaHHS.

1. OaHi gna moaentoBaHHA

IHbopmauinHOK 6a30k AOCNIMKEHHA € CTaTUCTUYHI
matepianu HauioHanbHoro 6aHky Ykpainu [45] Ta epxas-
HOI cny6u ctatucTukn Ykpainu [46]. OuiHtoBaHHss HNKPC
NPOBOAMNINOCA Ha LLOMICAYHUX AaHUX i3 CiyHs 2016 poky no
BepeceHb 2020 poky (2016M1-2020M9). Lo posrnagy
yBiWno 57 crnocTtepexeHb. Bubip HWXHBOI Mexi nepiogy
06rpyHTOBaHWI yBEAEHHAM caMe B LibOMY Nepiofi HOBOrO
pexunmMy rpoLIOBO-KpeaAUTHOT NOoniTUKKU. BigHOCHO KOpOTKMIA
iHTepBan crnocTepexeHb Yy pamkax pexumy iHdnauiiHoro
TapreTyBaHHsi He [O3BOSIMB BWKOPWUCTOBYBATM KMaCWYHI
kBapTanbHi gaHi ansa ouiHkn NKPC, UMM NOsICHIETLCS BU-
Oip LWOMiCSYHUX AaHUX.

Byab-akun BapiaHT kpusoi ®inninca posrnsgae Temnu
iHnauii. B YkpaiHi 6a30BMM MOKa3HMKOM, 3a AOMOMOrOH
SKOro BUMIPIOOTL TeMN iHGNALiT, € iIHOEKC CNOXUBYMX LiiH
(ICL), Tomy came BiH i B6yB BkntoyeHun ao mogeni. HBY
TaKOXX BUKOPWUCTOBYE LIEM MOKA3HUK ONS OUiHIOBAHHS iH-
dnauii B ymosax iHNAUIMHOrO TapreTyBaHHs. Y npoueci
OOCTiAKeHHS K LiHOBI iHAEeKCH nepeBipanucsa Takox 6aso-
BUI iHOEKC crnoxuBumx UiH i aeconstop BBI1, npote ageksa-
THUX pe3ynbTaTiB 3 HUIMU OTPUMAHO He Byno. Yci NoKa3HUKK
Oynu nponorapndmoBaHi Ta B35iTi B NEPLUMX Pi3HULSAX.

IHWKuM 060B'si3koBUM aprymeHToM HNKPC € nokasHuk
eKoOHOMiYHOT akTmBHOCTI. [ns ouiHkn HNKPC B YkpaiHi B
[aHii poboTi BUKOPUCTOBYBANMUCs po3pvB BUMYCKY Ta rpa-
HWYHI BUTpaTK Ha npauto.

[nsa oTpymaHHA geTanisoBaHMX OAaHWX BanoBOro BUMY-
cky Oyna npoBefeHa TpaHcdopmaLlis KBapTanbHUX OaHUX
BBI1 0o WOMICAYHUX i3 BUKOPUCTAHHAM METOAiB TeMnopa-
nbHOT Ae3arperauii 3i 36epexeHHsIM 6anaHCcoBUX 3B'A3KIB.
PospuBom BuUNycky BMKOPUCTOBYBaBCS Norapudm Bigxu-
JNIEHHs1 peanbHOro BUMYCKY Bid [OBrOCTPOKOBOrO TpeHay,
OLiHIOBaHHS BigbyBanocs 3a gonomoroto inbTpa Xogpika—

MpeckoTa (y BigcoTkax): ygap, = In (YC/YHP) * 100%.
t

[vHamiky nokasHuka iHdNAUii Ta pospumBy BUMYCKY
npeacTasneHo Ha puc. 1.
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Puc. 1. OuHawmika iHdnadii ICL i po3puBy Bunycky

[Dxepeno: po3pobka aBTopIB.

BukopucTtaHHsa nokasHuKka BUTPAT yCKNaaHEHOo y 3B'A3-
Ky 3 HEOAHO3HA4YHICTI0O pOo3paxyHKy BiAMOBIAHOrO iHAMKa-
Topa. 3a 6pakom JaHux LLoAo MOro CnocTepexeHb Mpo-
NMOHYIOTb KifbKa NigxoAis 4O MOro OUiHIOBAHHSA, SKi B OC-
HOBHOMY I'PYHTYIOTbCS Ha BUKOPUCTaHHI BUPOOHMYOI cy-
HKUii Kob66a—[lyrnaca. OguvH i3 BapiaHTiB po3paxyHKy ne-
peabayae BM3HAYEHHS rpaHUYHUX BMTpaT (marginal cost)
SIK peanbHMX BUTpaT Ha npauto (real unit labor costs),
TO6TO posrnsgae BigHOWEHHS HOMiHanbHOro doHay 3a-
po6iTHOI Nnatn go peanbHoro BBI1 abo ouiHe BUHaro-
poay NPoAyKTUBHOCTI Mpaui oKkpeMoro npauiBHuka. Takun
nigxig BUKOPMUCTOBYBABCSH Mi Yac po3paxyHKy rpaHU4HUX
BUTpaT y pocnigxeHHsax [9, 33].

IHWKWIA cnoci® ouiHIOBaHHS rPaHWYHUX BUTpaT nonsrae
B poO3paxyHKy iX gk 4acTku coHay onnatu npaui y BBII.
Mpuknag BMKOPUCTAHHS TaKOro OLUIHIOBaHHA HaBedeHO B
[27]. K. NTayH i P. Piy y [47] npogemoHCTpyBanu, Lo BUKO-
PUCTaHHA HOMiHaNbHMX BUTPAT Ha pobody cuny noninwye
TOYHICTb Knacu4yHoi kpueoi Pinninca.

Y uin poboTi npu ouiHoBaHHi NKPC Ha ykpaiHCbKMX
AaHux Byno BrkopucTaHo obuasa niaxoau 0O pO3paxyHKy

— Icy
0,6

0,4

0,2

IHdnsuis ICL,

MPOKCi rPaHNYHMX BUTPAT 3 METOK BU3HAYEHHS HaWKpaLlo-
ro BapiaHta. PeanbHi BUTpaTn Ha pobouy cuny Ha oauHu-
uo npoaykuii (ulc,) npeacrtaBneHo sk norapudm Bigxu-
NEHHSI LbOro MoKa3HvKa Bif WOro TPEHOOBOrO 3HAYEeHHS,
O OuiHEHMA Ha OcCHOBIi @inbTpa Xoppika—llpeckoTa:

_ ulc, )
ulc, = ln( /ulcg”’ .

[HWWIA BapiaHT OLHKW rpaHuYHUX BuTpaT (mc'ts) 6yno
npeacTaBneHo Yepes nepLly pisHULI0 rorapudgma ckopu-
roOBaHOro 3Ha4yeHHs 3 ypaxyBaHHAM CE30HHOCTI, A5s Yoro
Oyna 3actocoBaHa npoueaypa STL decomposition [48].

KopucTytounce gaHnmn [epxaBHoi cnyx6u ctatuctu-
Kn [46], 6yno BigibpaHo AaHi Npo cepeAHbOO6IIKOBY Kiflb-
KiCTb LUTATHUX NpaUiBHUKIB 32 BMAAMM EKOHOMIYHOI Ais-
NbHOCTI Ta AaHi Npo cepefHo 3apobiTHY nnaTty (LWwomics-
YHi). TpygoBi OXoAM po3paxoByBanucsa CamMoOCTIMHO ye-
pes BiACYTHICTb CTaTUCTMYHMUX AaHux ao 2017 poky woao
doHay onnartu npaui.

Bisyanisauito guHamiku pisHMX NOKa3HWUKIB rpaHUYHUX
BuTpaT npadui Ta ICLL nogaHo Ha puc. 2 i 3 BignosigHo.

- - PeanbHi BUTpaTK Ha npauto

PeanbHi BuTpath Ha npauo (%)

-08 -14
2016M1 2016M6 2016M11 2017M4 2017M9 2018M2 2018M7 2018M12 2019M5 2019M10 2020M3 2020M8

Puc. 2. uHamika iHdnadii ICL i peanbHMX BATpaAT Ha npauio

[Dxepeno: po3pobka aBTopIB.
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IHbnsyis ICLY

- = Yactka Tpynosux goxogis y BBl

10

YacTtka Tpypnosux poxopis y BBIM (%)

-0,8
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Puc. 3. QuHamika iHdonsauii ICL| i yacTku TpyaoBux goxoais y BB

[Dxepeno: po3pobka aBTOpIB.

Ak BMAHO 3 puc.2-3, peanbHi BUTpaTW Ha npauio B
YkpaiHi (ulc) OEeMOHCTpPyIOTb MNPOTUNEXHY AUWHAMIKY 3
ICLL, Togi sk 3rigHO 3 Teopieto mae OyTn HaBnaku. Hato-
MIiCTb YacTka TpyAoBux goxoais y BBI1 mae nosutueHy
kopensuito 3 ICL.

Ak ouvikyBaHHS LWOOO0 CNOXMBYOI iHNAUIT posrnsaga-
nocs cepefHe apudMeTMyHE MiX OYiKyBaHHSMWU LOMO-
rocnogapcTB i iHaHCOBUX aHaniTukiB (gani nyo6niky-
toTbcsl HBY womicsiyHo).

Ak Taki iHcTpyMeHTM Gynu BigibpaHi naru perpecopis,
crnpegy MK KpeauTHOO | Aeno3WUTHOK cTaBkamu (spread),
3MiHW BarnoTHOrO Kypcy rpmBHi BigHocHo gonapa CLUA (ex),

— [omorocnopapcrea

25

20

Biacotku (%)

3MiH M2 (m2), obnikoBoi ctaBku (policy_rate) i HOMiHanNb-
HOI cepeaHbOi 3apobiTHOi nnatu (wage). Lli iHCTpymeHTa-
NbHi 3MiHHI Nigbupanucs 3 ornsgy Ha MOXUBICTL y4acTi Yy
dopmyBaHHi iHMAUIMHMX odikyBaHb Cyb'eKkTiB rocrnogapto-
BaHHS B YKpaiHi.

[nsa yHUKHEHHs1 npobnem, NoB'a3aHnX 3 HecTalioHapHic-
THo, BiNbLiCTb NoKasHWKiB Oyno nponorapndMoBaHo Ta 00-
YMUCMEHO ixXHi nepLwi pisHuLi. MpoBeoeHo Po3LWMPEHNIA TecT
Liki—-dynnepa (ADF) i KPSS TecT 3 MeTol nepeBipku emni-
PUYHUX 3MIHHMX Ha HasSIBHICTb OOWUHWYHOrO KOpeHs. Taki Aaii
Janv MOXNMBICTb NIATBEPAMTU CTaLOHAPHICTb YCiX 3MIHHUX.

[OuHamiky iHpnsuiiHMX ovikyBaHb NpeacTaBneHo Ha puc. 4.

— ®iHaHCOoBI aHaniTUKW

0
2016M1  2016M5 2016M9 2017M1 2017M5 2017M9 2018M1

2018M5 2018M9 2019M1 2019M5 2019M9 2020M1 2020M5 2020M9

Puc. 4. OgHopiyHi iHdNALiINHI oYikyBaHHA

[xepeno: [45]
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2. TibpnaHa HeokeMHciaHCbKa KpuBa Pinninca gna
YKpaiHu

TakuMm 4YmnHOM, y mpoueci gocnimxkeHHa 6yno nobyno-
BaHO TpW MOAENi 3 Pi3HMMM NPOKCi AiNOBOT aKTUBHOCTI.

ABHWIA BArNSIA, NepLUoi cneumndpikaLii, y SKin sk npokci ans
(hasu AinoBOro LMKy BUKOPUCTOBYETLCS PO3PUB BUMYCKY:

Pt = Agap, + VrE{meea} +vpm 0 (1)

pe m;"" — inpnsauis ICL} y nepiogi ¢, gap, — Npokci Ainosoi
akTuBHocTi (po3pue BBIM) E.{r;,1} — OYiKyBaHHS €KOHOMIiY-
HWX areHTiB WoAO iHALiT B nepioai ¢ + 1, w,”; — iHnsvis
ICL} y nepiogi t — 1 (iHcpnAuia 3 narom B 04WH nepioa).

KoedpiljieHTn y; Ta y, € Baramu BNAMBY O4iKyBaHO!
ManbyTHLOI iHnAUiT Ta iHpNsLii nonepegHboro nepiogy
(naroBoi) Ha NnoToYHUI piBeHb iHNAUIT BignosigHo. Jlarose
3Ha4yeHHs iHdnAuiT BigTBOpPIOE iHNALUiNHY iHepuito [30].

OcobnuBsicTio Liel moaeni € Te, WO K aganTUBHI Ovi-
KyBaHHS BMKOPWCTOBYIOTbCS NaroBi 3HayeHHs 6as30Boi
iHnAUT.

HacTtynHoto mMogennio € cneumadikauia 3 4acTkow Tpy-
aosux goxopais y BBI:

”fpi = lmcngis + YfEt{TftH} + YI?T[ffis (2)

ae mcéis — MPOKCi OinoBOi aKTMBHOCTI (4acTka TpyOoBUX
aoxopais y BBIM),

TpeTa Mogenb Mae aHanoriYHun BUrMNA, 3a BUHATKOM
BMKOPUCTaHHS SIK MPOKCi ANs AiNoBOi akTUBHOCTI pearnbHuX
BUTpaT Ha npauto (uls;).

Ak yxxe 3asHadvanocs, ribpnaHa NKPC ocHoBaHa Ha
MiKPOEKOHOMIYHMX pyHAaUiaX | KoeduiuieHTn mogeni
BUPaXaKTbCSl Yepe3 CTPYKTYPHI napaMmeTpu TeopeTuy-
Hoi mogeni [9]:

A=(1-w)(1-6)(1-p0)p"
Yr = B!
Yo =@p?
$=6+0w[1-6(1-p)]
ae B — napameTp YacoBoi nepeBaru (Cy6'eKTMBHUIA hbakTop
ONCKOHTYBaHHS), (1 — B) — dpikcoBaHa iIMOBIPHICTb ANs THY-

@)

YKOI 3MiHM LiHW, W — YacTka ipM 3 peTPOCMNEKTUBHUM Lj-
HOYTBOPEHHAM.

Yum Bue B, TIM MeHLe ipMU LiHYI0OTb MOTOYHUI O0-
Xif, HbK ManbyTHIN, TOMy Bara NOTOYHUX BUTPAT 3HWKYETb-
cs. Ynm BULLIE XKOPCTKICTb LiH 6, TUM nisHiwe gipMu oTpu-
MatoTb LIAHC MEepernsHyT! UiHW, a oTXke, OyoyTb MeHLe
OpiEHTYBATMCS Ha NOTOYHI BUTpPATMK.

3. Pe3aynbTaTu ouiHIOBaHHSA

Hawkpalyi ouiHkm 6ynu oTpumaHi ans cneuudikadii rio-
puaHoi NKPC, y skin sk npokci Ans dasu 4inoBoro uukny
po3rnagaeTbecs YacTka TpyaoBux goxoais y BBI1 (2).

3Baxaloum Ha YyTNMBICTb OLHOK, OTPUMAaHUX 3a A0-
nomoroto GMM, y Tabn. 1 HaBedeHO OUiHKM, OTPUMaHi
Ha OCHOBi pi3HUX HabopiB iHCTpyMeHTIB. [N KOXHOI
KombiHaLii HaBegeHO TakoX 3Ha4YeHHs CTaTUCTUKUM XaH-
ceHa (J-ctaTncTuku), Wo NigTBEPAXYE AKICTb NigibpaHmx
napameTpiB.

OcobnuBicTI0O NpeAcTaBneHoOro BapiaHTa € BUKOPUC-
TaHHA OOBrMX nariB He3anexHUX 3MiHHUX (KpiM KOPOTKMX),
Lo, Hacamnepen, NiaTBepOXye CTiKiCTb Mogerni Ao 36inb-
LLEHHA nariB 3MiHHMX, BKIHOYEHMX 40 HAabopy iHCTPYMEHTIB,
i TAKOXX JEeMOHCTPYE, L0 NPUCTOCYBaHHA NEBHUX Cyb'eKTiB
rocnofapoBaHHsi BibyBaeTbCsl Yepes Kinbka KBapTariis.

OuiHka uiei cneumdikauii ribpugHoi NKPC gemoHcTpye
nepesary aganTUBHUX EKOHOMIYHMX OYiKyBaHb LLOAO MOTO-
YHOI iHPNAUiT Hag pauioHanbHUMKU OYiKyBaHHAMU. YCi Koe-
diLiEHTV € 3HaYyLWMMK, 3HaKKM He cynepedatb Teopii. Koe-
iLieHT nepen PeTpOCNeKTUBHOK 3MiHHOW (y;,) Gnusbkui
no 0,65 3a Bcix KoMGiHauUi napameTpiB, WO NiOTBEPAXYE
BUCOKMI CTYNiHb iHepuii B yKpaiHCbKin iHnsuii. Minotesa
Mpo piBHICTb yr+y, = 0,99 He BigkMAaeTbca Ha 5 % piBHI
3Ha4yLLOCTi ANs )ogHoro 3 HabopiB NapameTpis.

lopnoHa NKPC goctatHbO TOYHO nepeabavae piBeHb
peanbHoi iHdNAUii, wo 6yB BU3Ha4YeHW B YKpaiHi, Ta 3ara-
nom noBToproe ii AvHamiky. Lle npogemoHCTpoBaHO Ha
puc. 5 (Npokci-amiHHa: YacTka TpyaoBux goxogis y BBIM).

Ta6nuys 3. 3HauyeHHA GMM-ouiHok koediuieHTiB riopuaHoi NKPC (npokci-3miHHa: YacTka TpyaoBux goxoais y BBI)

IHcmpymeHmu

corecy;
t—-1
Ygapi-1,2 eXt_2 m2;_q
spread;_123

KOHCTAHTa -0,0015 -0,0015 -0,0013

[0,0059] [0,0052] [0,0068]
1 0,0060*** 0,0065*** 0,0057***

[0,0013] [0,0013] [0,0013]
0,3970** 0,4111*** 0,3788***

Yr [0,1270] [0,1094] [0,1061]
0,6240*** 0,6582*** 0,6300***

Vb [0,0528] [0,0443] [0,0326]

J-test 0,20 0,25 0,29
p-value

[Dxepeno: po3paxyHOK aBTOpiB.

3Baxatoun Ha Te, Lo AMHaMiKa OLiHEHOrO PIBHAHHS (2)
€ HanbinbL BnMn3bKOIo A0 ICTOPUYHUX MOKA3HWUKIB iHANALT,
TO MOXHa CTBEpAXyBaTW, LIO YacTka TpygoBUX AOXOAIB Y
BBM (mc!s) e Haikpalymum BapiaHTOM MPOKCi AiNoBMX OYi-
KyBaHb OS5 OLHIOBAHHS KpuBOi Pinninca B €KOHOMIYHMX
peanisax YkpaiHu.

Jlaru perpecopiB

mcél—ss nffgl Er_Ameiq} Tl-'ffé
-0,0018 -0,0014 —0,0026 -0,0032*
[0,0033] [0,0032] [0,0031] [0,0016]
0,0052*** 0,0056*** 0,0063*** 0,0070***
[0,0012] [0,0011] [0,0010] [0,0001]
0,3088*** 0,2762*** 0,3500** 0,3776***
[0,0648] [0,0601] [0,0564] [0,0577]
0,6558*** 0,6605*** 0,6499*** 0,6627***
[0,0247] [0,0293] [0,0171] [0,0146]

0,21 0,19 0,20 0,16

Ha ouikyBaHHs €KOHOMIYHWX areHTiB BMMMBalOTb TakKi
napameTpu MOHETapHOI MOMiTUKM, SIK 3MiHU B OBMiHHOMY
Kypci, obcar rpowoBoi mMacu, obnikoBa cTaBka Ta cnpef
Bi,COTKOBOI cTaBku. Lle nigTBepaunu pesynsratu BcebivyHo-
ro TeCTyBaHHA Mogeni, WO € CBiAYEeHHAM eqeKTUBHOCTI
TPaAHCMICIHOro MexaHi3my B YKpaiHi.
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Puc. 5. lnHamika cpakTU4HOI Ta ouiHeHOT iHdnAuii, BUMipsiHoi ICL|

[xepeno: po3pobka aBTOpIB.

OuiHka ribpmMaHoi HeokelHciaHCbKOI KpmBoi dinninca
KOpUCHA He nuue 3 NPOrHOCTUYHOro Mnornsgy, BoHa Ta-
KOX [03BOJSIIE BU3HAYMTK CTPYKTYPHI napameTpu Teope-
TUYHOT MoAeni — koedilieHT ANCKOHTYBaHHSA (B), CTyniHb
XOPCTKOCTI UiH (B) i YyacTky dipM 3 peTpocnekTMBHUM
LiHOYTBOPEHHSM (W).

3anexHo Big cneumgikalin MOMEHTHUX YMOB OLjiHKa
YKOPCTKOCTI UiH 6 cTaHoBUTbL Onun3bko 0,47 (Uer NoKasHMK
BapitoeTbcs Big 0,38 oo 0,55). 3a gonomorow OuiHkM na-
pameTpa 6, MOXHa 3HaWTW nepiod, MPOTArOM SIKOTO LiHM

3anMLaTbCst He3MiHHUMK: D = ﬁ.

Buxoasum 3 Toro, LWo A4ns MoAeni BUKOPMCTOBYBanucs
He MOKBapTarbHi, a WoMica4YHi AaHi, To 6 = 0,47 o3Ha4a-
TUMe, WO UiHM (hikcoBaHi B cepegHbOMY MPOTSAroM OBOX
MicauiB. PisHa 4acTOTHICTb Moaenen ans amepukaHCbKoi
Ta €BPOMNENCbKMX EKOHOMIK HEe Aa€e MOXIUBOCTI MOBHOLH-
HO MOPIBHATU OAepXaHi pe3ynsTatv 3 YKpaiHCbKMM aHa-
norom. lpoTe, AKWO eKkcTpanonioBaTy BU3HAYeHe 3Ha-
YEHHSs1 XKOPCTKOCTi Ha Moderb i3 KBapTanbHUMU AaHUMMU,
pesynbTatu BUrMAAanTb 4OCTAaTHLO peneBaHTHUMM YKpa-
THCBbKUM peaniam.

3HayeHHs YacTku hipM W, LLO BUKOPUCTOBYIOTb PETPO-
CMEeKTMBHE LiHOYTBOpPEeHHS, y Mexax Big 0,74 no 0,80 gns
pisHux cneundpikauin. Lle os3Havae, wo nuwe 25 % gipm,
IO 3MiHUNK UiHY B nepiodi t, ycTaHOBNIOKTb Ti, OPIEHTYIO-
YUCb Ha MEepCneKkTMBHI NpaBuna LiHOYTBOPEHHS. Y KpaiHax
€sponu Ta CLUA yacTka dipm i3 nepcnekTMBHUM LiHOYTBO-
pPeHHsM 3Ha4yHO BuLa i BapitoeTbca Ha piBHi 70-80 % [9,
18]. [locTaTHbO HEe3Ha4yHUI BIACOTOK hipM i3 NepcnekTmB-
HUM LiHOYTBOPEHHSAM B YKpaiHi (MOpIBHSAHO i3 3axigHWMM
KpaiHaMn) MOXe MOSICHIOBATUCH HWXYUM piBHEM AOCTYyny
00 pUHKOBOI iHpopmaLii. KpiM LbOro, cxunbHiCTb 40 peT-
POCMNEKTUBHOIO LiHOYTBOPEHHsS1 0OYMOBIOETLCA HecTabi-
NBbHOK EKOHOMIYHOK CUTYaLi€lo, BUCOKUM CTYMEHEM HEBU-
3Ha4YeHOCTi Ta pu3nKy Ha puHky. NepeBaxHa GinbLuicTb
¢ipM He MOKMagaeTbCsl Ha MPOrHO3M CBOIX ManbyTHIX Mo-
TOKiB, @ OPIEHTYETbCA HA MOTOYHY PUHKOBY cCuUTyauilo Ta
piBeHb iHrAuii. MNMoTpibHO 3ayBaxuTK, WO Benvka vacTka
ipM i3 peTpPOCMNEeKTUBHUM LiHOYTBOPEHHAM € MOTY>KHUM
YNMHHMKOM CUNbHOT iHEpUINHOCTI iHnAUil B YkpaiHi.

EKOHOMIiYHI areHTn 3 NepcneKkTUBHUM LiIHOYTBOPEHHSM,
nepernsgalyun CBoi LiHW, YCTaHOBMNIOKTL iX Ha onTUManb-
HOMY piBHi Ha OCHOBI MOTYXXHOrO aHanidy AOCTYMHOI Mak-
pPOeKOHOMIYHOI iHdopmaLii. Mpu LbOMYy YyTAMBICTL NOTOY-
Horo Temny iHdnaAuii nf‘” 00 MepcrneKkTUBHOT KOMMOHEHTU
iHNAIT E4{m,y 1} AELIO HWXKYA, HIK A0 IHEPLNHOT 1,7, .

OuiHkn hakTOopa OMCKOHTYBaHHS [ 3aranom Konuea-
totbes Big 0,95 no 0,99.

BucHoBku Ta gmuckycif. Ockinbku CniBBigHOLLIEHHS KO-
ediuieHTiB Nnepen pauioHanbHoto (forward-looking) Ta aga-
nTmeHoto (backward-looking) komnoHeHTamu (v iy,) nes-
HOK Mipolo € BigoGpaXKeHHsIM paLioHanbHOCTi €KOHOMIY-
HUX areHTiB, TO MOXHa 3poOGUTM BUCHOBOK, WO Ha Ginb-
WwicTb hipm icTopnyHMIA JocCBig Aoci Mae GinblMA BNUB,
HiDXK pauioHanbHi O4iKyBaHHS, LIO 3anexaTb Big 00'ekTuB-
HUX PUHKOBUX (haKTopIB.

LLlogo cTpyKTypHUX napamMeTpis, TO 6yno BUSBNEHO, WO
nuwe yeTBepTa YacTuHa ipM, WO 3MIHUNKU LiHKW, yCTaHO-
BWMK iX, OPIEHTYIOYNCb Ha NEpPCneKTUBHI NpaBumna LiHOoYyT-
BOPEHHS, LU0 3HAYHO MEHLUE, HiX Yy KpaiHax €Bpo30oHM Ta
CLWA. HaTtowmicTb ouiHka napameTpa, sikui Bignosigae 3a
"XOPCTKICTb" UjiH, CBiguuTb, WO UiHW dikcoBaHi B cepen-
HbOMY BCbOro ABa MicsiLi.

OTpumaHi pesynbTatv MOXHa MOSICHUTU HU3bKUM piB-
HEeM JOBipU yKpaiHuiB 4O MoHeTapHoi nonituku HBY i acu-
METPUYHICTIO Ta HEeMnoBHOTOW iHdopMaLii NpPo MNOTOYHY
€KOHOMIYHY CuTyaUito, sika € AOCTYMHOK Ans Cy6'ekTiB roc-
nofaploBaHHs. TakoX CXMIBHICTb OO PETPOCMEKTUBHOIO
LiHoyTBOpeHHA Moxe Oyt obymosneHa HecTabinbHOO
€KOHOMIYHOK CUTyalieto B KpaiHi i BUCOKMM CTyneHeM
HEBWU3HAYEHOCTi Ta PU3UKY Ha PUHKY.

PesynbTat gocnigXeHHs garoTb 3Mory copMyntoBa-
TW HU3KY pekoMeHAaLin LWoao MOHeTapHOT NOMITUKU.

Mo-nepLwe, hopmyBaHHS iHPNALIMHMX OYikyBaHb Hace-
TNIEHHSA KpaiHW 3aneXxuTb BENMKO Mipoto Big ain HBY, Tomy
perynatop Mae BMKOPUCTOBYBaTW | nigcunioBaTn CBin
BMNNMB Ha (popmyBaHHSA OYiKyBaHb, yb6ayatu B LbOMY fie-
BUIA cnocib nigBMLEHHS KOHTPOMto Hag iHdnsuieto. Ocob-
nuBy yBary HeobxioHO NPUAINUTU NUTaHHSM (QOPMYBaHHS
Ta YKPINMeHHs JOBipU E€KOHOMIYHWMX areHTiB go Ain HBY.
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Hacamnepen HeobOXigHO NIOBULLMTA SIKICTb KOMYHiKaUin i
CTYMiHb BIQNOBIAHOCTI MPOronoLwyBaHWUX Uinen peaniam.
TakoX NO3UTUBHWIA BNMB Ha PO3BUTOK MEPCMNEKTUBHOIO
LLIHOYTBOPEHHS, MOXINBOCTEN EKOHOMIYHUX areHTiB ycTa-
HOBIOBATK UiHW paLioHanbHO MaTume 3abe3neyveHHs cy-
6'ekTiB rocnogaptoBaHHs  iHOpMaLiNMHMMK  pecypcamu
LLLOJO NOTOYHOI EKOHOMIYHOT CUTYaLii B KpaiHi.

Mo-apyre, ekoHOMIYHa MoOniTWKa, CpPSMOBaHa Ha nigBu-
LLeHHA edPeKTMBHOCTI BUPOOHMLTBA B OKpEMUX BUAAX €KO-
HOMIYHOI [iSiNbHOCTI, Ha PO3LIMPEHHST KOHKYPeEHLii 3abeane-
4nTb cTabinbHi yMOBM POBOTM Ha PUHKY i CNpUSTAME 3HW-
YKEHHIO YacToTu nepernsaay UiH. BUcokuii piBeHb KOHKypeHLUil
y ipM He fdae CTUMyniB i MOXIMBOCTEN HeBMMNpaBOaHO
3aBMLLYBATK LiHW, afke B LbOMY pasi iCHYE pU3uK yTpaTuTu
KOHKYPEHTOCNPOMOXHICTb. [JO TOrO X 3HWXEHHsI TEeMNIB iH-
dnAuii NpM3BOaUTb A0 3HMKEHHSA YaCcTOTK Nepernsgy LiH.

Ockinbkn B npoueci AocnimkeHHss 6yno BUABNEHO, WO
ribpyuaHa mofens 3 ABOMa TUMamu O4ikyBaHb JOCUTb TOY-
HO onucye iHpNALINHY AnHaMiKy B YKpaiHi, TO HacTynHUM
eTanom Moxe crtaTv nobynosa mogeni Ans BigKpUTOI eKo-
HoMikK. Lle HeobxigHO ANsi ypaxyBaHHsI TAaKOro acnekTy, siK
iMmnopToBaHa iHhnALiA B Maniv BigKpUTI eKOHOMIL, KOO
€ YKpaiHa, agxe OOCUTb 3HayHa YacTka npoaykuii Ha ykpa-
THCbKOMY CMOXWBYOMY PWHKY BUpOGneHa 3a mexamu aep-
xaBu. [1Insg yboro Ao modeni MoOXHa BKIOYUTU Taki goaart-
KOBi (paKkTopu, K BamniOTHUA KypC YN cepedHbO3BaKeHa
iHpNALIA OCHOBHMX KpaiH-TOProBenbHNX NapTHEPIB.

Kpim Toro, Benvka 4actvHa NpoMiKHOI NpoaykKuii Ta Ha-
niscpabpukatis iMNOPTYETLCS 3-3a KOPAOHY. 3Baxalun Ha
Te, WO UiHM Ha iMNOpTOBaHi pecypcu, Sk npasuno, GinbLu
BOMATWMbHI, HDK Ha BiTYM3HSAHY Mpaulo (Ska BMKOPUCTOBY-
€TbCs B MoZeni sk NPOKCi rpaHNYHMX BUTPAT), @ TakoX Ha
NPOMiXHI pecypcu, BUPOOeHi BcepeauHi kpaiHu, ue — 3a
iHLIMX PiBHWX YMOB — Ma€e CnoHyKaTu cipmn vacTiwe i, Mo-
XNUBO, Ha BiNbLly BENWYMHY 3MiHIOBaTK CBOI LiHW Y BigNO-
BiAb Ha OinbLl 3MiHHI BUTpaTU. TOMy AN ypaxyBaHHA LMX
edekTiB BiOKPUTOI E€KOHOMIKW, a TaKOoX CTYNeHsa BNnuBYy
NPOMIDKHUX TOBapiB Y TEXHONOTrII BUPOBHMLTBA dipMn Moxe
OyTV OOUiNbHO OUIHMTM Mofenb y ABOX cneuudikalisax Ha
ocHoBi nobynosaHoi riopuaHoi NKPC — y cneuundikauii Bigk-
pUTOT EKOHOMIKK, e Y BUPOOHULTBI BepyTb y4acTb iMMOPTHI
NPOMiXHI ToBapw, i B GinbLu 3aranbHili cneumdikauii Bigkpu-
TOi €KOHOMIKM, Yy SKill TpaHWyYHI BUTpaTK AK pyLUiiHa 3MiHHa
iHNAUIT po3knaganTbCa Ha BIOHOCHI LiHM TPbOX Pi3HMX
(bakTopiB BMPOGHMUTBA: TPaHWYHI BUTPaTM Ha OAMHMLIO
npadi n WiHW Ha iIMNOPTHI Ta BITYN3HSAHI NPOMiKHI TOBapW.
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. ®egopeHKo, KaHA. 3KOH. HayK, AOL.,

. YepHoyc, A-p 3KOH. HaykK, npod.,

B. Mununyyk, askoHoMucT

KueBckuit HaumoHanbHbIW YHMBepcuteT UMeHn Tapaca LLleByeHko, KueB, YkpanHa

OLEHUBAHWE rMBPUOHOW HEOKEMHCUAHCKOW MOOENY KPUBOW ®UNNUMNCA ANSA YKPAUHDI

lMocesiujeHo akoHOMempu4YecKoMy mecmupoeaHuro 2ubpudHoli HeokeliHcuaHcKull kpueol dunnunca (Modesnb yeHoobpasoeaHusi Kanbeo) dns
YkpauHb! 3a nepuod 2016-2020 200o0e. B uccnedoeaHuu cpasHueaemcsi UCrnosib308aHUe Makux mep 0esloeoli akmueHocmu, Kak npedesibHble
u3depxku Ha mpyd u pa3spbie BBIl. Lenbto uccnedoeaHusi siensiemcsi onpedesieHUe cmeneHuU eJIUsiHUSI payuoHalbHbIX (enepedcMompsiuiux) u
adanmueHbix (HazadcMompsIWUX) UHAAYUOHHbIX oXXudaHuli Ha OUHaMuKy uHgasyuu. Pe3ynbmambl oyeHugaHusi 0606ujeHHbIM MemodoM Mo-
meHmoe (GMM) ceudemenbcmeyrom o mom, Ymo UHNsAYUsI 8 YKpauHe CKIIOHHa K ycmoliyueol uHepyuu u3-3a 0OMUHUPO8aHUs1 pempocreKkmue-
Holi KomMnoHeHmMbI. Takke ebisie/IeHo, Ymo cmeneHb YeHo8ol xecmkocmu 8 YkpauHe sienisiemcsi 0CmamoYHo HU3Koli, 8 mo epemsi Kak 0onsi ¢pu-
PM, ucnosib3yroujux UCK/Ir4YUmesibHO UCMOPUYECKy0 UHGhopMayuro npu ycmaHoesleHUU UeH, siefisiemcsi 00CmamoyYyHo 8bicokol. Pe3ynbmamsbi
uccnedogaHusi Mo2ym 6bimb npuMeHeHbl HayuoHanbHbIM 6aHKOM Os1s1 yeenuyeHus1 aghgheKmueHoOCmMu MOHemapHoU MosiumuKU 8 4acmu ¢ghopmu-
poeaHusi UHNISIYUOHHBLIX OXUOGaHUll 3KOHOMUYeCcKUxX azeHmos. Pe3ynbmamsbl uccnedoeaHull pacwupsirom uHcmpyMeHmapul niaHupoeaHusi u
peanu3ayuu 0eHeXXHO-KpeOUMHoU NouUMuUKU 8 YKkpauHe 8 paMKax pexuma UHGIAYUOHHO20 map2emupo8aHusi.

Knroyeenle cnoea: uHghnsayusi; UHQAsIYUOHHbLIE OXXUOaHUsi; adanmueHble O)XUOaHUsl; payuoHallbHble OXkudaHusi; 2ubpudHasi
HeoKeliHcuaHcKasi kpueasi dunnunca; HNKPC; uHcmpymeHmarnbHble nepemMeHHble; 0606w eHHbIl Memod MOMeHMmMos.

|. Fedorenko, PhD in Economics, Associate prof.,

G. Chornous, Doctor of Sciences (Economics), Prof.,

V. Pylypchuk, Economist

Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

EVALUATION OF THE HYBRID NEW KEYNESIAN PHILLIPS CURVE FOR UKRAINE

The Hybrid New Keynesian Phillips Curve (HNKPC) was developed as a response to the apparent inertia in inflation the baseline New Keynesian
Phillips curve leaved unexplained. Thus, the hybrid model combines two extreme cases — the traditional Phillips curve, and the purely forward-
looking NKPC. The HNKPC also based on theoretical micro-foundations that aim to explain price stickiness and nominal rigidities. The paper is
devoted to econometric testing and investigation the validity of the HNKPC (Calvo pricing model) for Ukraine. We use both the output gap and the
marginal cost as the relevant indicators of real economic activity to determine the most appropriate one for Ukraine. Using the monthly data for the
period 2016-2020, the main object is to compare the impact of both forward- and backward-looking components on inflation dynamic. Results of
estimation by the Generalized Method of Moments (GMM) show that inflation possess resistant backward inertia due to domination of backward-
looking behaviour. Our findings indicate that the degree of price stickiness in Ukraine is found to be quite low, while the fraction of firms using the
backward-looking rule in price setting is rather high. These estimates seem plausible from an economic point of view but not optimistic in terms of
inflation targeting. The results provide useful insights for inflation dynamics and can be useful for improving monetary policy efficiency in Ukraine.

Key words: inflation; inflation expectations; forward-looking expectations; backward-looking expectations; The Hybrid New Keynesian Phillips
curve; HNKPC; instrumental variables; generalized method of moments.
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EUROPE IS GOING DIGITAL — A GLANCE AT THE DIGITAL COMPETENCES
OF THE ROMANIAN CITIZENS

The technological ascension represents one of the main phenomena encountered by today's society, influencing almost
every field of activity of the modern world. In fact, technology has become part of our daily life, whether we refer to active
participation in society, learning, work, or other activities.

In order to gain a favorable position compared to other states considered as global powers, the European Union is constantly
striving to advance in various fields, placing special importance on the digitalization of the Member States. In addition to the
technological side, the process of digitalization takes place with and through the human factor. Thus, we are concerned with the
human capital and its digital competences, as their deficiency or absence can have negative effects both on the general life
chances of citizens and on the digital progress of EU Member States.

Romania is striving to make the most of the digital revolution, the possibilities and benefits offered by it, trying to contribute
to the digital progress of the European Union and to consolidate its position among the other Member States. However, given the
aforementioned issues, it is natural to wonder if citizens' skills support the digitalization process or represent a shortcoming in
this regard. Thus, the fundamental purpose of this article is to provide an overview of the digital competences of Romanian
citizens, dealing with aspects such as the evolution of the last years and the current status related to the analyzed phenomenon.
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AGILITY ACROSS COMPANY BOUNDARIES

Companies often rely on the Know-How of external service providers for the development of software and solutions. Modern
forms of working and collaboration change the development of products and services at the same time. How do these trends
influence the cooperation and collaboration between companies and their external agile service providers?

The purpose of this academic work is to figure out which steps companies have to take to implement agile working and
collaboration with external service providers.

Therefore, a case study, including a qualitative survey, was used to find and point out which measures and actions
companies have to take, to accomplish the goal of an effective implementation of an agile collaboration and cooperation. Three
core issues were identified, on which basis the research questions regarding the measures will be answered: First, which
possibilities companies have, to implement an internal agile setup to collaborate with agile service providers on an equal basis.
Second, which contract variants can support and improve the agile cooperation and third, which agile techniques and methods
should be used in the agile collaboration.

The case study results confirm the assumption, that the three identified core issues are essential for an effective cooperation
in the agile environment. While it was verified on the one hand that contract requirements changed concerning their flexibility
and adaptability, it was also verified on the other hand, that the internal setup require agile drivers, techniques and methods to
enable an effective cooperation with agile service providers. This article gives an overview of the most important content within
the three stated core issues and also gives companies advises on how to build a basis for an effective cooperation.

1. Korn, Hans Peter (2013): Agile Konzepte. TUV Media

2. Hausling, Andre; Fischer, Stephan (2016): Mythos Agilitat oder Realitat. Personalmagazin

3. Paefgen-LaB}, Michaela; Schiur-Langkau, Anja: Unternehmenssteuerung in Kiirze — Agilitat steigert Effektivitdt von Organisationen:
https://link.springer.com/article/10.1007/s12176-017-0081-8 ; aus Controling & Management Review, Ausgabe 61, veroffentlicht am
05.10.2017 (abgerufen am 01.09.2021)

4. Haufe 1: https://www.haufe.de/personal/hr-management/agile-unternehmen-beispiele-aus-der-praxis_80_428980.html (abgerufen
am 01.09.2021)

5. Clearreview: https://www.clearreview.com/5-examples-of-agile-organisations/ (abgerufen am 01.09.2021)

6. Siegfried, Patrick (2017): Dienstleistungsmanagement am Beispiel erfolgreicher Unternehmenskonzepte — Fallstudien mit
Arbeitsfragen, ISBN: 978-3-86924-987-2

7. Book, Matthias; Gruhn, Volker; Striemer, Rudiger (2017): Erfolgreiche agile Projekte — Prgamatische Kooperation und faires
Contracting, Springer Verlag

8. Siegfried, Patrick (2017): Strategische Unternehmensplanung in jungen KMU - Probleme and L&sungsansatze, de
Gruyter/Oldenbourg Verlag, ISBN: 978-3-1105-7855-3, 268 Pages, DOI: https://doi.org/10.1515/9783110429022

9. Siegfried, Patrick (2015): Trendentwicklung und strategische Ausrichtung von KMUs, EUL-Verlag, Siegburg, ISBN: 978-3-8441-
0395-3, https://www.eul-verlag.de/shop/eul/apply/viewdetail/id/2586/

10. Ap-Verlag: https://ap-verlag.de/sourcing-studie-2018-deutschland-beliebteste-it-outsourcing-region/44750/ (abgerufen am 01.09.2021)

11. Burr, Wolfgang (2014): Markt- und Unternehmensstrukturen bei technischen Dienstleistungen — Wettbewerbs- und Kundenvorteile
durch Service Engineering, 2. Auflage, Springer Verlag

12. Heise: https://www.heise.de/developer/meldung/Studie-Agile-Softwareentwicklung-unter-deutschen-Entwicklern-gesetzt-2625438.html
(abgerufen am 01.09.2021)

13. Siegfried, Patrick (2021): Strategic Management Business Cases and Management Concepts, ISBN: 978-3-75349-909-3

14. Wirtschaftslexikon: https://wirtschaftslexikon.gabler.de/definition/agilitaet-99882 (abgerufen am 01.09.2021)

15. Parsons, Talcoot; The Social System, unter http://home.ku.edu.tr/~mbaker/CSHS503/TalcottParsonsSocialSystem.pdf (abgerufen
am 01.09.2021)

16. Agilerweg: https://agilerweg.de/geschichte-der-agilitaet/ (abgerufen am 01.09.2021)

17. Wirtschaftslexikon 24: http://www.wirtschaftslexikon24.com/d/lernende-organisation/lernende-organisation.htm (abgerufen am 01.09.2021)

18. Co-Improve: https://www.co-improve.com/agil/historie-und-prinzipien.html (abgerufen am 01.09.2021)

19. Agilmanifesto: https://agilemanifesto.org/ (abgerufen am 01.09.2021)

20. Foster, Kerstin; Wender, Roy: Theorien und Konzepte zu Agilitat in Organisationen, in: Dresdner Beitrage zur Wirtschaftsinformatik,
NR. 63/12, unter http://www.qucosa.de/fileadmin/data/qucosa/documents/12960/Foerster-Wendler_Theorien-Konzepte-Agilitaet_gesamt.pdf
(abgerufen am 01.09.2021)

21. Sauter, Roman; Sauter, Werner, Wolfig, Roland (2008) Agile Werte- und Kompetenzentwicklung — Wege in eine neue Arbeitswelt.
Springer Verlag

22. Haufe 2: https://www.haufe.de/personal/hr-management/agile-methoden-definition-und-ueberblick_80_428832.html| (abgerufen am
01.09.2021)

23. Siegfried, Patrick (2014): Knowledge Transfer in Service Research — Service Engineering in Startup Companies, EUL-Verlag,
Siegburg, ISBN: 978-3-8441-0335-9, 164 Seiten. https://www.eul-verlag.de/shop/eul/apply/viewdetail/id/2420/

24. Hofert, Svenja; Wiesbaden 2016: Agiler fuhren — Einfache MaRnahmen fir bessere Teamarbeit, mehr Leistung und hdéhere
Kreativitat. Springer Verlag

25. Hruschka, Peter; Rupp, Chris; Starke, Gernot (2009): Agility kompakt — Tipps fiir erfolgreiche Systementwicklung. 2 Aufl., Spektrum
Akademischer Verlag

26. Talentschmiede: https://www.talentschmiede.com/agilitaet-teil-3-agile-techniken-und-methoden/ (abgerufen am 01.09.2021)

27. Herrmann, Thomas; Kleinbeck, Uwe; Ritterskamp, Carsten (2009): Innovationen an der Schnittstelle zwischen technischer
Dienstleistung und Kunden — Methoden und Strategien. Physica Verlag

28. Entwickler: https://entwickler.de/online/agile/enterprise-agility-139240.html (abgerufen am 01.09.2021)

29. Moreira, Mario E. (2017): The Agile Enterprise — Building and running agile organizations, Springer Verlag

30. Hasebrook, Joachim; KirmRe, Stefan; Furst, Martin (2019): Wie Organisationen erfolgreich agil werden — Hinweise zur
erfolgreichen Umsetzung in Zusammenarbeit. Springer Verlag

31. Opelt, Andreas; Gloger, Boris; Pfarl, Wolfgang; Mittermayr, Ralf (2013): Agile contracts — creating and managing successful
projects with Scrum. Wiley



~76 ~ B 1 C H U K KuiBcbkoro HauioHanbHoro yHieepcurety imeHi Tapaca LlleBueHka ISSN 1728-3817

32. Cloudcomputing-insider: https://www.cloudcomputing-insider.de/warum-pay-per-use-neue-abrechnungssysteme-erfordert-a-860269/
(abgerufen am 01.09.2021)

33. Informatik-aktuell: https://www.informatik-aktuell.de/management-und-recht/projektmanagement/der-agile-festpreis-gemeinsamer-
nenner-fuer-dienstleister-und-unternehmen.html (abgerufen am 01.09.2021)

34. Oestereich, Bernd: Der agile Festpreis und andere Preis- und Vertragsmodelle, Fachartikel: https://www.oose.de/downloads/
oestereich_OS_01_06.pdf (abgerufen am 01.09.2021)

35. Yin, Robert (2009), Case study research: Design and methods, Applied social research methods series, 5. Auflage, Sage
Publications

36. Agilescrumgroup: https://agilescrumgroup.de/SAFee-scaled-agile-framework/ (abgerufen am 01.09.2021)

37. Kusay-Merkle, Ursula (2018): Agiles Projektmanagement im Berufsalltag — Fur mittlere und kleine Projekte. Springer Verlag

38. Leopold, Klaus; Kaltenbecker, Siegfried (2018): Kanban in der IT — Eine Kultur der kontinuierlichen Verbesserung schaffen; 3
Auflage. Carl Hanser Verlag

39. Palladio-Consulting: https://www.palladio-consulting.de/SAFee/ (abgerufen am 01.09.2021)

40. Scaledagileframework: https://www.scaledagileframework.com/# (abgerufen am 01.09.2021)

41. Banfield, Richard; Lombardo, Todd; Wax, Trace (2015): Design Sprint — A Practical Guidebook for Building Great Digital Products,
1 Auflage, O'Reilly Verlag

0. Grishnova, Doctor of Science (Economics), Prof.

ORCID ID 0000-0002-4178-1662,

|. Berezhna, Doctor of Science (Economics), Prof.

ORCID ID 0000-0001-7174-7556,

E. Mikhurinskaia, Doctor of Science (Economics), Prof.

Fondo Bilateral para el Desarrollo en Transicion Chile — Unién Europea, Santiago, Chile,
A. Berezhnoy, Doctor of Science (Economics), Supply chain manager,

Hunland Impex BV, Netherlands

DOI: https://doi.org/10.17721/1728-2667.2021/216-3/3

p. 25-34

THE ECONOMIC CRISIS OF 2020 AND THE SIXTH TECHNOLOGICAL ORDER:
INTERCONNECTION AND PATTERNS

It is justified that the economic crisis is cyclical and is associated with a change in technological paradigm. The economic crisis
is a process characterized by fluctuations in economic activity and it manifests itself in economic, social, environmental and political
disruptions. In the sixth technological paradigm, economic growth ensured by the introduction of fundamentally new forms of
combining tools and labor items that can ensure the maximum productivity in use of resources. The "core" of the sixth technological
paradigm is alternative and nuclear energy, healthcare, education, aviation-, ship- and machine tool engineering, electrical
engineering, telecommunications, etc., and "key factors" - information and communication technologies, biotechnology,
nanotechnology. The formation of the sixth technological paradigm significantly transforms the structure of productive forces and
the system of industrial relations, it change the product and the process of its advancement in various areas: health, education,
energy, public services, etc. As a result, the quality characteristics of services and goods are significantly changed, as well as, the
level of accessibility to material and intangible benefits of all groups of the population is increased. In this regard, effectiveness of
inclusive initiatives requires the consolidation of the efforts of civil society, the State and business, the reform of the education
system and the creation of conditions for increasing the level of motivation and social responsibility of society.
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THE IMPACT OF THE LUCAS CRITIQUE ON MACROECONOMICS:
A BRAIDING OF ECONOMIC AND CYBERNETIC INSIGHTS

The Lucas Critique has attracted discussion since it was published in 1976. This article evaluates its impact on the
epistemology of Macroeconomics. It probes deeper than an analysis on Rational Expectations into a debate on theory and
practice in macroeconomics. The originality of the research concerns the convergence /divergence between the Keynes and
Lucas critiques of econometrics/econometric policy. The paper updates and refines Lucas's contribution to econometric policy
evaluation framed by the Keynes — Tinbergen — Friedman — Lucas literature. The exegesis uses the expertise of the authors (one
a cybernetician and one a macroeconomist) to provide a novel and stimulating platform for further debate.
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ECONOMIC ACTIVITY AND POLLUTION.
A STUDY ON EUROPEAN COUNTRIES BEFORE AND AFTER COVID-19 OUTBREAK

It may be said that COVID-19 eased the nature from human pollution. Present paper may argue this perception by analyzing
the connection between the economic impact before and after the COVID-19 outbreak, measured by national GDP and the level of
pollution in the European countries, referring to air and water pollution. A simple linear regression model with two control
variables was applied in order to obtain the results (the control variable were the number of COVID-19 cases and the austerity
measures applied in the countries, in the specified period, classified by the impact over the labor productivity). Data was
aggregated using the population values for each country and normalized using log normalization method. The paper also
engages a multivariable regression, with exogenous variables composed of all NACE REV 2 activities that contribute to national
GDP and endogenous variable being the composite pollution index (based on air and water pollution indicators). The control
variables applied in the multivariable regression are the same as the ones described below. Results show that DGP dropped with
16.26 % from Q4 of 2019 to Q2 of 2020 and with 5.86 % from the same period of last year till second semester of this year, based
on the austerity measures taken in order to stop the spreading SARS-CoV-2, especially the ones considering non trivial activity
closure or entire sector closure. Findings include also a percent of 30 % of air quality improvement (in terms of particle matter
presence) during COVID-19 lockdown in Europe, that had a positive impact even after lockdown was suspended and a general
water quality improvement of 32 % from 2018 to 2020. A moral problem is presented in the present paper: did COVID-19 killed or
saved many lives, due to air pollution reduction, while fatality rate of COVID-19 is 1.4 % [40] and air pollution fatality rate was
7.6 % in 2016 [18], before air quality improved?
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DEVELOPMENT OF ENVIRONMENTAL MANAGEMENT SYSTEM
AS A MEANS FOR MODERNIZING UKRAINIAN ENTERPRISES

The article reflects the author's approach to the construction and development of environmental management systems at
Ukrainian enterprises in order to modernize. This will provide an opportunity to implement the principles of the global green
course and ensure a stable competitive position in the markets. The main problems of environmental pollution are considered. It
is determined that the biggest polluters traditionally remain transport, industry, energy and agriculture. The ecological efficiency
of entrepreneurial activity in Ukraine is analyzed. It is noted that low environmental efficiency is associated with declining
economic growth, deindustrialization, inefficient government innovation policy. The foreign experience of ecological
modernization of enterprises is investigated. It was revealed that the state plays an active role in this process, and the projects of
energy modernization, development of alternative transport infrastructure, renewable energy sources, public transport network
are financed previously. It is believed that a comprehensive approach with the support of the state has allowed European
companies to reduce energy consumption, reduce the impact on the environment and ensure the formation of a climate-friendly
environment. The authors propose a number of measures that will promote the active environmental modernization of domestic
enterprises, including the development of environmental policy to prevent negative impacts on the environment. The further
activity of the enterprise will promote maintenance of steady ecological and economic effect at the expense of rational use of raw
materials, natural resources.
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INVESTMENT OPPORTUNITIES FOR INFRASTRUCTURE INNOVATIONS IN UKRAINE

Industrialization and digitalization of all spheres of the economy set the pace of development. The implementation of the
latest achievements in related areas of the economy contributes to the innovative development of the country and its businesses.
The proposed and economically substantiated innovative project for the production of unmanned aerial vehicles (UAVs) for
infrastructure purposes at the existing enterprise of Ukraine allowed demonstrating the economic feasibility of such an idea. The
calculation of investment support for the implementation of an innovative infrastructure project has shown that Ukraine has
prospects for the development of infrastructure innovations, taking into account global trends in the production of complex
technical systems. The calculation of scenarios for the development of an innovative infrastructure project for the introduction of
information technology in the economic environment allowed to indicate the probability of taking into account the risks, which
will further contribute to the development of development strategies of the company. The use of tools for evaluating venture
projects demonstrates the growth of the value of the company implementing the innovative project and is a clear confirmation of
the feasibility of implementing an innovative project for the production of UAVs for infrastructure purposes.
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EVALUATION OF THE HYBRID NEW KEYNESIAN PHILLIPS CURVE FOR UKRAINE

The Hybrid New Keynesian Phillips Curve (HNKPC) was developed as a response to the apparent inertia in inflation the
baseline New Keynesian Phillips curve leaved unexplained. Thus, the hybrid model combines two extreme cases — the traditional
Phillips curve, and the purely forward-looking NKPC. The HNKPC also based on theoretical micro-foundations that aim to explain
price stickiness and nominal rigidities. The paper is devoted to econometric testing and investigation the validity of the HNKPC
(Calvo pricing model) for Ukraine. We use both the output gap and the marginal cost as the relevant indicators of real economic
activity to determine the most appropriate one for Ukraine. Using the monthly data for the period 2016-2020, the main object is to
compare the impact of both forward- and backward-looking components on inflation dynamic. Results of estimation by the
Generalized Method of Moments (GMM) show that inflation possess resistant backward inertia due to domination of backward-
looking behaviour. Our findings indicate that the degree of price stickiness in Ukraine is found to be quite low, while the fraction
of firms using the backward-looking rule in price setting is rather high. These estimates seem plausible from an economic point
of view but not optimistic in terms of inflation targeting. The results provide useful insights for inflation dynamics and can be
useful for improving monetary policy efficiency in Ukraine.
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