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DIGITAL ECONOMY:
IMPACT ON THE SOCIO-ECONOMIC TRANSFORMATION
IN UKRAINE

Having studied the subject matter of Digital economy as a phenomenon, the authors came to the
conclusion that it should be considered as a manufacturing and economic system; it is implemented in
conditions of redundancy and availability of information, possessing the features of the knowledge economy.
Having identified the key role of the state — improving the quality of human resources and increasing the
social responsibility of business and society, the authors recommend estimating the impact of Digital
economy on the labor market and socio-labor relations in terms of maintaining social security and meeting
the development criteria of Economy 4.0. The suggested criteria include economic viability, involvement in
the digital economy and knowledge economy; social security, transparency, sustainability. Having identified
and estimated the social challenges, the authors noted the most acute, among them, the lack of staff with

necessary expertise.
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Introduction and the research problem. The
digital economy is increasingly influencing the
socio-economic development of all countries in the
world. Adopting its rules requires rethinking the
behavior, level of responsibility of each market
actor. One way or another, it will determine how
many countries have achieved the Sustainable
Development Goals. After all, there are many
challenges, especially in the social sphere.
Digitalization constantly makes adjustments to the
understanding of forms of employment, puts
forward requirements for changing approaches to
the conclusion of employment relations, a field of
unresolved issues regarding pay, organization of the
working day, etc. appears. At the macro level,
digitalization has encouraged governments to view
forms of engagement with business, the public, and
to create a transparent field of discussion. At the
same time, it created risks of tightening control over
the activities of market agents. So today it is clear
that only countries that are adapting to the challenges
of the digital economy and globalization are capable
of witnessing economic growth and improving the
quality of life of the population.

Recent publications analysis. Digital economy
is considered the driving force of economic growth
worldwide. Back in the 60s of the twentieth century,
the United States headed towards digitalization.
This decision was based on the research of the
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Nobel laureate in Economic Sciences R. Solow
(1957). In the article “Technical Change and the
Aggregate Production Function”, he proved that
labor and capital are not the only driving force of
economy; thus, he singled out the “residual” (now
called “the Solow residual™) technological innova-
tion (meaning their driving force of economic de-
velopment). Technological innovation is such an
important driving force of economic development
that in 2018, the World Economic Forum has
changed the estimation methodology Global
Competitiveness Index in order to take the impact of
this factor into account (World Economic Forum,
2018). In the estimation of the Bureau of Economic
Analysis U.S. Department of Commerce (BEA),
the US digital economy grew annually at an
average 5.6 % from 2006 to 2016, while real GDP
grew at 1.5 % (Barefoot et al., 2018). On a global
scale, China is among the leaders of the digital
economy. China’s digital economy amounted to
30 percent of GDP in 2016 (Tencent, 2017).
According to experts, incomings from the digital
information technology market in Europe will
reach about 1085 billion Euro by 2019 (O’Dea,
2017). The G20 are increasingly orienting their
own development vector towards the extension of
digital economy and Industry 4.0 technologies.
Unsolved parts of the problem. However, any
socio-economic or technological changes that affect
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the society, the labor market, and socio-labor
relations, cause debate in the scientific environment,
as the states and companies face a number of
challenges (socio-economic phenomena are often
estimated ambiguously). The negative side of
digitization may be the problems of employment
and social stratification. Standing G. (2014) points
out the emergence of a “dangerous class” of
precariates that do not have a stable income and
employment (they often work remotely throughout
various projects). Autor D. (2010) emphasizes the
polarization of the labor market, which finds
expression in a decrease of real income, the level of
employment of people with low and average
qualification.

Florida R. (2012) and Degryse C. (2016), while
describing the future of the economy, focus on the
problem of unemployment growth due to the
takeover of robotics. The authors predict the
computerization and automatization of 80 % of jobs
in the automotive industry, 70 % — in the production
of plastics, 60% — in the field of security and defense,
45 % — in medicine and health care, 30% — in the
tourism sector in the United States by 2050. Brussels
European and Global Economic Laboratory
(BRUEGEL) predicts the computerization and
automatization of almost 50 % of professions in
several of the most developed European countries,
such as Sweden, the UK, France and others in the
next 2-3 decades. Countries with active
deindustrialization processes, such as Ukraine,
Uganda, and Venezuela, need to “leap over” the
stage of development in which they are outsiders.
Some researchers believe that digitalization entails
serious changes in society; consequently, this
requires a new social policy (Morrar, Arman &
Mousa, 2017).

Research goal and questions. The purpose of
the article is to investigate the essence of the digital
economy as a phenomenon and evaluate its impact
on the socio-economic situation in Ukraine.

Main findings. The need to understand the vec-
tor of processes in the digital economy leads to the
study of the essence of this phenomenon. The
author’s definition: Economy 4.0. is a set of produc-
tion and economic relations managed by principles
of algorithmization and automation, using informa-
tion and communication links (networks), produc-
ing and using digital goods and services, the Internet
of things, large amounts of data. Firstly, Econo-
my 4.0. is the basic component of the knowledge
economy. One should understand that the focus on
digital technologies alone is insufficient; it is vital to
use all components of the knowledge economy.
Secondly, it is a productive activity of society that

has a socio-economic effect on both society as a
whole and individual households in particular; it is
represented by digital goods and services, technolo-
gies, organizational and management decisions.
Thirdly, it is a set of production relations managed on
the principles of algorithmization and automation,
information and communication links (networks).

The authors distinguish the following activities
in the digital economy (by cluster):

1. The core (understructure): research aimed at
the development of basic knowledge levels, espe-
cially in the borderline sciences of biology and
physics; physics, chemistry and biology, etc.

2. The basic (defining) level includes program-
ming, design and production of control units, Big
Data, creation and implementation of artificial intel-
ligence, electronics;

3. The frame (infrastructure of Economy 4.0.):
energetics, education, Internet (the networks them-
selves), telecommunications, hosting, venture com-
panies, consulting;

4. The digital economy market: Blockchain,
Internet of Things, consumers (households and
companies, including the sphere of engineering,
metallurgy, etc.), social networks, Internet search
resources.

A distinctive feature of the Digital economy is
developing a symbiosis of man and technology,
where most of the formal tasks (functions) are han-
dled by machines through the use of artificial intel-
ligence and robotics. The leading countries of artifi-
cial intelligence utilization (mainly developed
countries) can get an additional 20-25 % of eco-
nomic benefits compared to the current situation.
For individual employees: a pay rise of specialists
with digital and cognitive skills and with expertise
in tasks that are hard to automate; however, a reduc-
tion of pay for employees completing repetitive
tasks. Thus, Digital economy frees people from
routine and monotonous work, gets them access to
electronic information and provides certain freedom
in the organization of labor. At the same time, the
role of internal motivation, self-control and personal
responsibility for the results of work is increasing;
one can also witness individualization of labor
(teamwork can be managed remotely).

Therefore, Digital economy is a production and
economic system implemented in conditions of
redundancy and availability of information and its
resources to each market player (increasing risks as-
sociated with information security, the need to verify
reliability of information, loss of confidence or
growth of brand costs) with the necessary interaction
between state, corporations (business) and civil soci-
ety. The authors also believe the level of the Digital
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Table 1. The impact of Digital economy

State
The impact vector for actors

Criteria for the impact estimation

retarding GDP growth; incoherence
in the structure of the economy;
reduced investment inflow

economic growth (GDP);

economic feasibility share of middle class no less than 50%

productive employment;

the share of companies involved in the
digital economy accounts for at least
30%; everybody has access to the
achievements of the digital economy

Polarization of unemployment;
severe stratification;
lack of social mobility

involvement in the digital economy,
knowledge economy

; : improving;
social security p g;

the quality of human capital is

the society is stable with no forms of

reducing the quality of education;
degrading the creativity of the
economy and the number of
successful research projects;

trust

discrimination increased mortality among working
population and children
trust;
transparency fiscal discipline; shadow economy
rule of law
attractive investment climate; Hicts:
stability cultural development; contlicts;

immigration of skilled labor

Source: by authors

economy development to be affected by the quality
of interaction between market players.

Digital economy significantly changes not only
production, but also the social sphere. This change
finds expression in transforming the society values
structure, preferences and behavior of the market
actors. Thus, the availability of information and the
possibility to process and transfer it in a fast way led
to the appearance of remote work and freelancing.
Robotics has stimulated the emergence of remote
control systems and new requirements for employees
(their level of knowledge and expertise in a
particular field). The vector of business interests is
also changing. For instance, machine learning
specialists are the most demanded employees on the
labor market today. The socio-economic sphere also
witnesses several changes: employment is becoming
increasingly unstable; consequently, the percentage
of precariat is growing (Standing, 2014); researchers
also note the change in employees motives structure
and time balance (preferences in the ratio of work
and personal time in favor of the latter). However,
how should one estimate the depth of these changes?

The authors identified the following criteria for
analyzing and evaluating the impact of digitalization
and robotization on the socio-economic sphere:

a) economic feasibility — any innovation should
lead to economically positive results through

increased income of companies, the state, productivity
growth, the absence of a negative income balance
and social needs disbursements;

b) involvement in the digital economy and
knowledge economy — for the economic stability of
the state, it is desirable to increase the share of
companies involvement, labor in the digital economy
sector, while there should be no severe stratification
of society; it is vital to maintain social mobility;

c¢) social security — the economic processes
should not contribute to the degradation of the
population, aggression, inequality, or other similar
phenomena; the level of education should allow
people to reproduce healthy offspring capable of
research and creative activity;

d) transparency — the financial and management
systems should be transparent and clear, leaving no
ground for law, rules, or contracts violation;

e) sustainability — the socio-economic sphere
should correspond to the needs and demands of
market and society in an institutional way, allowing
to anticipate future changes and react to them in a
timely manner.

According to the authors, Digital economy has a
positive (+) impact (improving the interaction of all
subsystems, increasing socio-economic indicators, re-
ducing social tension); negative (-) impact (the aggra-
vation of social and economic problems (Table 1).
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on the socio-economic sphere (peer review results)

development stage of the
company

Company Employee
The impact vector for actors
+ - + -

stagnation, decline as

a result of mismatch
profit growth; between the organizational Decrease of income and
growth of labor structure and culture, stable income irregularity of its inflow
productivity, market requirements and (the risk of uncertainty);

process synchronization;
close cooperation with
scientific/research centers;

lack of coherent and
effective management
systems;

unsatisfactory management
that does not meet the
necessary requirements

stable employment

non-acceptance of
innovations, knowledge;
reluctance to work
(parasitic attitude);
informal employment

reduced motivation;

discrimination; lack of

availability; strategic thinking

fair evaluation

highly motivated staff; labor dispute; harmonization of time and frustration;

interaction with educational | staff turnover; effort commitment (energy) | criminal behavior;

centers; substandard internal and to work and personal lack of care for the future

efficient social package external communications; development, family generation (lack of value
succession)

trust, openness, partnership; privacy; | . responsibility, self- criminal behavior, shadow

f > 1 disci ’1. ’ 'Fhe inability of skilled labor discipli ? pgtterns;

nancial discipline e " iscipline
inflow; “shadow economy distrust
social responsibility; degradation;

gaining culture and

knowledge escaping real life

(psychological disorders)

level of transparency of financial activities of companies (improvement)
level of transparency of state financial activity {improvement)

evel of economic shadowing (reduction)

demand for skilled personnel (highly paid work) (increase)

level of trust in government institutions

level of financial discipline (improvement)

level of income standards (increase)

the ratio of the share of employees in the IT sector and industry (increase)
KO/IMUECTBO KoMIMaHuii B cdepe 1T (yeennueHue)

number of social and labor conflicts (staff reductions)

life expectancy (increase)

level of education of the population (increase)

JOX0 /bl MHHOBALUMOHHOI chepbl B BBI (ysemueHne)

the proportion of personnel involved in innovation (increase)
unemployment rate {increase)

population income (increase)

GDP (increase)

labor productivity (increase)

[=]

2 6 8 10 12

-

Fig. 1. The ranking indicators of the impact of digitalization on the socio-economic state of Ukraine (average rank)
Source: by authors

To determine the power of influence of
digitalization on the socio-economic situation in
Ukraine as a state, the authors conducted the
following study. The method of expert evaluation
was used. In doing this, the experts were asked to
establish and evaluate (from 1 (the maximum
impact) to 10 (its absence)) the impact of

digitalization on various indicators of socio-
economic development in the country (based on the
sustainable development goals). The following data
were obtained (Fig. 1).

Based on this, the authors chose the most
important indicators (with a rank of 8-10) — labor
productivity, GDP, household income, innovation
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Table 2. Close links between the rating of the country on information and communication technologies implementation
and the selected indicators

Indicator labor productivity GDP income of the The IT sector labor market
population (number of experts)
Correlation coefficient 0.884 0.836 0.756 0.855

Source: by authors

income, and the need for highly qualified personnel.
In addition, using the correlation calculation method,
tightness of connection of each of the selected
indicators was estimated (see results in Table 2).

Therefore, the information and communication
technologies implementation in Ukraine was proved
to have a significant impact on the basic indicators
of socio-economic development in the country:
labor productivity, demand in IT specialists on the
labor market, GDP and income of the population.

However, one should note that actual progress in
the digital economy of Ukraine is quite slow in com-
parison to global indicators. For instance, though we
witness a significant increase of demand and job va-
cancy rate in the IT sphere (those are the most highly-
compensated jobs in the country), the income levels
are increasing slowly. This means that IT experts are
often underestimated (as the employees themselves
write on IT forums (Yarovaya, 2019).

Having analyzed the socio-economic indicators
(Fig. 2, Fig.3, Fig.4) from the standpoint of
compliance with these criteria, the authors point out
the following problem areas: knowledge relevance;
inertia of education; lack of a clear vision on human
labor application in the era of artificial intelligence;
discrepancy between labor force quality and
requirements of the employer.

As we see from Figures 2, 3, 4, the socio-
economic situation in Ukraine has a steady tendency
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to worsen and the digital economy does not show a
positive impact. When these points are not taken
into account, the vector of Digital economy is
heading in a negative direction.

Thus, social challenges should be considered on
several levels (depending on the establishment of
decision-making centers): state (macro level),
company (micro level) and individual (labor carrier
level). The amount of responsibility in each center
varies and, as in a hierarchical system, significantly
depends on the rules established on the macro level.
At the same time, one should not underestimate the
individual level, because subjective factors
(psychological and physiological features, stability
of moral and cultural values) have a real impact on
the situation. For instance, the Revolution of Dignity
in Ukraine derived from decades of the population’s
accumulated frustration with the state policy.

The authors identified the following social
challenges at the state level:

1) rise of unemployment;

2) fading of the middle class;

3) degradation in the culture of society,
escalation of aggressive behavior;

4) lack of an adaptation strategy to the
requirements of Economy 4.0;

5) discrepancy between education and the
demands of the economy (the inability to provide
necessary skills and competencies).

2014 2015 2016 2017 2018

====population income UAH million

Fig. 2. GDP and income of the Ukrainian population
Source: by author based on State Statistics Service of Ukraine data
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Fig. 3. Labor productivity and Ukraine’s rating on ICT development
Source: by author based on State Statistics Service of Ukraine data
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Fig. 4. The integral indicator of social security in Ukraine”
Source: by author by resource State Statistics Service of Ukraine
" The integral indicator of social security is in the range [0-1], where 0 marks a complete absence of conditions for
sustainable development and social security, and 1 marks ideal conditions for such development

Conclusions. One way or another, all these chal-
lenges are reflected in the system of supply and de-
mand; the lack of labour force to cover the demand
is clearly visible (no offers on the market). Thus, the
training of personnel that would meet the require-
ments of the digital economy is the first problem.
Furthermore, companies cannot individually solve
the problem to the fullest extent; thus, the state
needs to coordinate the sphere of education and pro-
fessional training. The authors also emphasize
pressing social challenges for companies — such as
lack of personnel with necessary competencies;
strengthening social responsibility in the context of
dismissing incompetent labor force and its re-quali-
fication; search for effective systems of motivation,

including flexible hours and changes in the working
schedule; lack of a framework for the use of artifi-
cial intelligence (moral and ethical problems); high
competition for personnel with innovative ideas.
The “conflict” of training programs and the em-
ployer’s demand for a certain quality of education
often emerges. This conflict will progress in the
context of the Digital economy because education
itself has inertial qualities. Not only because univer-
sities do not want to or cannot train highly qualified
experts, but because it takes time to do this properly.
Moreover, employers do not always anticipate the
demand for specific competencies in the future;
thus, training programs are modified. As a rule, the
employer wants someone who perfectly fits the job
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description; however, such experts are rarely flexi-
ble and their knowledge gets out of date within
3-5 years; as a result, employees of this kind are
not needed on the labor market.

For the employee, social challenges consist in
the need to adapt to innovations and changes
associated with digitalization and the 4th industrial

revolution; the search for new motives and
incentives for development; cultural transformation
(new values, lifestyle).

The solution to these challenges lies in education,
as all three levels show a correlation between the
lack of required competencies and the ability to
work productively, to create innovative products.
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HIHUP®POBA EKOHOMIKA:
BILIVB HA COIIAJIBHO-EKOHOMIYHI TPAHC®OPMAIIIL B YKPATHI

BuBunBmm npobiaeMy 1udpoBoi eKOHOMIKH SIK SBHUINA, ABTOPH JIHIIUTN BUCHOBKY, IO ii CIIi po3misaa-
TH SIK BUPOOHHYY Ta EKOHOMIYHY CHCTEMY; BOHA PEaji3yeThCsl B yMOBaX HAAMIPHOCTI Ta JOCTYIHOCTI iH-
¢opmartii, BOIOII0YM 0COOTUBOCTSIMU €KOHOMIKH 3HaHb. BH3HAYMBIIN KITIOYOBY POJIb ACPIKAaBHU — IOJIII-
IIEHHS SKOCTI JIIOACHKUX PECYpCiB 1 MiABHUIEHHS COLIANBbHOI BIATIOBIIANBEHOCTI Oi3HECY Ta CyCIiJIbCTBa,
aBTOPH PEKOMEHIYIOTH OLIHUTH BIUTMB IIU(POBOi CKOHOMIKH HA PHHOK ITpalli Ta COMiaTbHO-TPYIOBI BiTHO-
CUHH 3 MOMISAY MIATPUMKH COIIaIbHOTO 3a0€3IeUeHHS 3aJ0BOJICHHS KPUTEPiiB PO3BUTKY €KOHOMIKH 4.0.

MerToto 11i€i cTarTi € JOCHIAUTH CYTHICTD TU(PPOBOI EKOHOMIKH K SIBUILA TA OIIIHUTH 11 BILUTUB Ha COIIi-
QIBHO-CKOHOMIYHY CHTYyalilo B YKpaiHi. 3 OIIQy Ha aBTOPChKE BU3HAYCHHS IU(PPOBOI €KOHOMIKH OyII0
BUAUJICHO KPHUTEPii AJIS aHATI3Y Ta OLIHKY BIUIMBY Ji/DKUTAII3AIl] HA COMiaTbHO-CKOHOMIYHI TpaHC(hopMa-
mii B YKpaiHi, a came: eKOHOMI4HO{ TOLITBHOCTI, COIiaIbHOT O€3MeKH, MPO30POCTi (TPAHCIIAPEHTHOCTI)
Ta CTaJOCTi.

Jliis BU3HaYeHHS BILTUBY IM(POBi3allii Ha CollialbHO-eKOHOMIYHI TpaHcdopMarlii B YkpaiHi BHKOPHCTO-
BYBaJIM EKCIIEpTHE ONMMTYBaHHA. ExcriepraM Oyino 3amponoHOBAaHO OOTPYHTYBATH W OIIHWUTH (BUCTABUTH
panr Bix 1 mo 10, ne 1 — MakcuMansHUH BIUTHB, a 10 — ioro BiACYTHICTH) piBE€HH BIUIMBY IH(poBi3arii
Ha Pi3Hi MOKa3HUKH COIiaIbHO-EKOHOMIYHOTO PO3BUTKY KpaiHU.

VY pe3ynbTrari AOCTIKSHHS aBTOPH PO3pOOMIH PEKOMEHIAaIlIi Il YXBaJleHHS PIllleHb Ha PiBHI ypALIy,
0i3Hecy, HalMaHOTO MpalliBHUKA. BU3HAYMBIIM Ta OIMIHWBIIM COIialbHI BUKJIHMKH, aBTOPU HATOJIOCHIIH
Ha HAWTOCTPIIIOMY CepeJl HUX — BiJICYyTHICTh IIEPCOHANTY 3 TIOTPIOHUMH 3HAHHSIMH.

KurouoBi ciioBa: mupoBa eKOHOMIKa, CTPYKTypa HU(PPOBOT EKOHOMIKH, COLliaNbHO-eKOHOMIYHA cepa,
KpHTepii BILIMBY LU POBI3allii Ha COLiaTbHO-CKOHOMIYHI TpaHC(OpMallii, COliaabHi BUKIAKH.
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