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Purpose of the article is the empirical research of the development of sectorial models of
national economies at globalization and to provide some recommendations for transformation of
sectorial model of Ukraine at the post-war period. The hypothesis is that Ukraine has a chose to form
a new sectorial model of national economy with powerful Secondary (S,) and Quinary (Ss) sectors
that will push country to become global competitively in the terms of the post-industrial society
development at the post-war period.

Design/methodology/approach. The methods of scientific research were applied to research
the economic models and the structural changes of countries: theoretical generalization (to
systematize scientific research of sectorial model and to formulate the conclusions), empirical
method and methods of statistical analysis (to determine the structure of sectorial model of national
economies of the world; to compare the level of the national economies’ development in the world
and Ukraine and the their national economies’ structure via specific sectors; to simulate the sectorial
model of the national economy of Ukraine).

Findings. The development of Ukraine towards post-industrial society can be achieved by
forming a modern sectorial model at postwar period. The model involves economic complexity, such
as reducing the proportion of Primary (S7) and Tertiary (S3) sectors, and increasing proportion of the
Secondary (S,) and Quinary (Ss) sectors, which are concentrated on high-tech economic activities of
material and non-material production. Development of Ukraine at the level of the countries with
innovative economies involves the formation and development of sectorial model, which would be
able to occupy strategic places in the global economy.

Originality/value. The research highlights the elements of the methodological system of
choosing and forming the sectorial model for national economy’s development at the conditions of
post-war period, based on macro-forecasting of the country's development was carried out in
accordance with strategic economic tasks.

Practical implications. The obtained results impact to develop the recommendations for the
formation and implementation of modern sectorial model of Ukrainian economy at the conditions of
post-war period.

Key words: sectorial model; economic growth; national economy; agriculture; industry;
comparative studies of countries; Ukraine.

Paper type: research paper.

Formulation of the problem
During the years of 2002—2021 Ukraine went through a challenging period of structural and socio-
economic changes. We saw uprising of civil society, revolution of dignity, clash of government and nation,
elections, annexation of Crimea, conflict in the Eastern Ukraine, and Russian war with Ukraine now. All these
events seriously affected economic complexity, economic growth and development of the national economy.
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The modern state (till 2021) of Ukrainian economy can be characterized with follows trends:

— economic development of the national economy of Ukraine is mainly driven by the traditional
economical activities of industrial society - mining and processing industries;

— worsening political and economic situation in the years of 2013—2021 led to recession in the main
economic activities: mining and processing industries, supply of electricity, gas, steam and conditioned air,
water supply, sewerage, waste management, and construction;

— the share of an economic activity in the structure of economy does not correlate to its importance
(impact) for Ukrainian economic development. The biggest shares in the economic structure belong to the
economic activities (such as real estate transactions, leasing, engineering and business services; trade,
repair of automobiles, household goods and personal effects; agriculture, hunting and forestry) that are not
crucial for the growth and development of the country;

— asymmetric distribution of productive forces in economic structure: processing industry, wholesale
and retail trade, repair of motor vehicles and motorbikes create one third of gross value added, whereas
other economic activities produce two thirds of gross value added.

Thus, Ukraine will focus on formatting a new sectorial model of national economy that will address
issues of transforming its industrial society to post-industrial society according to the goals of sustainable
development at postwar period. Structural transformation of sectorial model of Ukrainian economy should
take place in order to push country to become global competitively in the terms of sustainable development
at postwar period.

Analysis of recent research and publications
To formulate a sectorial model of national economy, I rely on works of C. Clark (1942), J. Fourastié
(1949), D. Rodrik (2014) [1], L.F. Gabriel (2016) [2], D. Bell (1999) [3], J. Schumpeter (1982), and
A. Maslow (1943). Thus, the model can predict not only economic complexity (structural changes and
technological advances), but also the social needs of a society.
However, questions of the transformation of development models of national economies under the
conditions of different types of societies remain badly researched.

Formulation of hypothesis and goal setting
The goal of the article is the empirical research of the development of sectorial models of national
economies at globalization and to provide some recommendations for transformation of sectorial model of
Ukraine at the post-war period. Based on the latest research and publications related to this topic, it is
possible to formulate the hypothesis that in the terms of the post-industrial society development at the post-
war period, Ukraine has a chose to form a new sectorial model of national economy with powerful
Secondary (S,) and Quinary (Ss) sectors that will push country to become global competitively.

Research methods
To research the economic models and the structural changes of countries, the methods of scientific
research were applied, in particular, theoretical generalization — to systematize scientific research of
sectorial model and to formulate the conclusions; empirical method and methods of statistical analysis — to
determine the structure of sectorial model of national economies of the world; to compare the level of the
national economies’ development in the world and Ukraine and the their national economies’ structure via
specific sectors; to simulate the sectorial model of the national economy of Ukraine.

Presenting main material
In the historical process of social development, there were formed classical and modern
development models of national economy. Models of national economies reveal similarities of theoretical
and empirical content, which remain unchanged for a long time and are beyond the influence of seasonal
factors.
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Among the variety of development models of national economies, the most urgent, under conditions
of emergence of postindustrial society, is a sectorial model that reflects the historical process of
transformation of society according to technological criteria and reflects process of natural, radical,
progressive, structural and technological changes in a national economy of country, which provide a
transition to a qualitatively new level of development of society. During the 20th century, theoretical
principles of sectorial model of national economy have undergone significant changes and evolved from
two-sectorial model (A. Lewis) to three-sectorial (C. Clark, J. Fourastié, D. Rodrik [1], L. F. Gabriel [2],
Ye. Xiaosu [4]) and five-sectorial (D. Bell [3], J. Schumpeter, A. Chukhno) models.

Sectorial development model of national economy (sectorial theory, theory of structural
transformations) was the base for industrial society. The theories of structural changes pay most attention
to the economic structure, structural changes and development patterns (A. Lewis, D. Rodrik, Ye. Xiaosu).

They are directed towards the mechanism by means of which undeveloped economies transform
their own economic structures from traditional agriculture (pre-industrial society) towards industry (indust-
rial society) and diverse services (post-industrial society). Sectorial model is developed by D. Rodrik [1]
and considers a small open economy with three sectors, namely:

1) the traditional (subsistence sector), which does not employ capital in such a way that the
productivity of labor in this sector is null or negligible;

2) the industrial (manufacturing) sector in which labor productivity is positively affected by the
spillovers effects from the technological frontier, thus exhibiting “unconditional convergence”; which
means that the further away industrial domestic firms are from the technological frontier, the higher the
subsequent rate of growth in labor productivity;

3) the services sector in which the potential productivity of labor is a function of the social and
institutional capabilities of the economy, which is supposed to be a geometric average between variables
that reflect the accumulation of human capital and the institutional development of the economy.

In the economic literature, structural changes are considered to be influencing the relative share,
significance and location of certain wholes and parts in the economy and to also be an important driver of
economic development [5]. Although they are mainly universal, the relations, speed and directions of
structural changes depend on the specificities of an economy [6]. Efficient structural changes are important
for the growth of productivity, as well as for an efficient allocation of resources and taking advantage of
technology and innovations [7, 8]. Today, apart from innovations and new technologies as the main drivers
of structural changes, knowledge, investments, externalities, skills, use of resources, offer and demand,
international trade, relationships and agglomerations, institutional frameworks, globalization are also
highlighted [9, 10].

Upon studying theoretical principles and taking into account the results of empirical research,
proposed to interpret “sectorial model of the national economy development” as an empirical model that
allows to explore the structural changes at the national economy in accordance with social needs and
technological approach, that is based on the leading role of the productive forces at society development,
and to establish relations between the structural elements and to forecast future periods [10]. It should be
emphasized that the sectorial model of national economy development at terms of postindustrial society
makes it possible not only to assess structural changes by the technological criteria but also to take into
account the social needs and determine human's place in the economic system and his importance at the
development of society.

To analyze sectorial models of national economy development, the types of economic activities were
divided into five sectors with regard to their technological intensity and in accordance to international
classification:

— Primary Sector (S;) includes agriculture, forestry and fisheries, mining industry;

— Secondary Sector (5,) includes manufacture, supply of electricity, gas, steam and conditioned air,
water supply, sewerage and waste management, construction;

— Tertiary Sector (S;) includes transport, warehousing, postal and courier services, wholesale and
retail trade, repair of motor vehicles and motorbikes, arrangement of temporary housing and catering;
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— Quaternary Sector (S,) includes financial and insurance services, real estate services, administ-
rative and support services, public administration and defense, compulsory social insurance, information
industry and telecommunications;

— Quinary Sector (Ss) includes intellectual and creative activities, such as education, professional,
scientific and technical activities, healthcare and social assistance, arts, sports, entertainment and
recreation.

Thus, the basis of the national economy of postindustrial society consists of economic activities that
produce goods with high proportion of intellectual contribution and actively introduce innovations,
therefore new class of employees, who actively use their intellectual abilities, emerges. In such national
economy, information and innovation are resources that contribute to trends and dynamics of the
development of industries, which define information as main limiting factor in production of an efficient
economic system.

According to the results of own research, it was found that countries with postindustrial
(information) society have quinary structure of the national economy, which has a high priority for
Quinary (Ss) and Secondary (5;) sectors in the form of high-tech material and immaterial production. In the
same time, countries with postindustrial society have decrease in Primary (S;) and Tertiary (S3) sectors and
expansion of the Quaternary (S;) sector (Fig. 1).

g
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Pre-industrial society Industrial society Post-industrial society

Fig. 1. Structure of sectorial model of national economy’s development by type of society

Designation: S; — Primary sector;, S, — Secondary sector; S; — Tertiary sector;, S; — Quarternary sector;
S5 — Quinary sector.
Note: compiled by the author based on own research.

According to my researches (O. Pyroh [11-13]), I formed such conclusions of economic complexity:

— countries with pre-industrial society have three-sector economies with dominant primary sector
(Sv);

— countries with industrial and post-industrial societies have five-sector model of the national
economies, where one sector is dominant, which is specific to stage of development of that country;

— in industrial society Secondary (S,) and Tertiary sectors (S;) become dominant, and Primary (S;)
sector declines, whereas the Quinary (Ss) sector starts forming. Quinary (Ss) and Secondary (S,) sectors in
the form of high-tech material and non-material production are typical for post-industrial society, as well
as a decreasing Primary (S)) and Tertiary (S3) sectors, and the expanding the Quaternary (Sy) sector;

— it was found that during the 2002—2013 period the share of processing industrial activities in the
national economy of Ukraine was consistent with indicator of optimal economic structure (20 %), but
qualitative characteristics did not correspond to the features of post-industrial society.

In several leading countries (USA, European countries), the most important economic activities for
growth and development are those related to the following types of technologies: aerospace, nuclear,
optical, information, communication, electronic, transportation, new materials and materials with improved
properties, biotechnology, technologies in the life sciences (biochemistry, immunology, genetics,
physiology, ecology), nanotechnology.
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Having analyzed the structure of the sectorial model of the national economy of Ukraine for 2001—
2020 (Fig. 2), we can assess the structural changes:

— the sectorial model of Ukraine in the period 2001-2007 most corresponds to the industrial stage in
terms of the ratio of sectors, especially the sectoral model in 2007 (Fig. 2), while in the period 2008-2020
those structural changes that took place in the sectorial model, do not correspond to either the industrial or
post-industrial stage;

— negative structural changes in the sectorial model in accordance with the requirements of a post-
industrial society [12] are the reduction by almost 2 times of the Secondary sector (5,), the basic type of
economic activity of which is the manufacture, and the dominance of the Tertiary sector (S3), the basic type
of economic activity of which is wholesale and retail trade; repair of motor vehicles and motorcycles.

— positive structural changes in the sectorial model in accordance with the requirements of the post-
industrial society [12] are the increase of the specific weight by 2 times of the Quarternary sector (S;) and
the gradual growth of the Quinary sector (Ss), which corresponds to the trends of the formation of the post-
industrial society;
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Fig. 2. Graphic view of the sectorial model of the national economy of Ukraine during 2001-2020
Designation: S; — Primary sector;, S, — Secondary sector; S; — Tertiary sector;, S; — Quarternary sector;
Ss — Quinary sector.
Note: compiled by the author based on own research and statistic data [14]
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Fig. 3. Share of Primary sector (S;) at the national economies during 2000-2020
Note: compiled by the author based on the World bank data [15].
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— trends in the development of Primary sector (S)) cannot be assessed unequivocally (Fig. 3): 2001—
2007 — we can assess the reduction in specific weight positively, which meets the requirements of a post-
industrial society; while the increase in specific weight during 2008—2020 can be assessed as negative, as it
does not meet the requirements of a post-industrial society, but if we take into account the negative impact
of external factors — the global financial and economic crisis (2008—2009) and Russian war in Ukraine
since 2014, then the increase in the specific weight of Primary sector (S)) can be assessed as the positive
trend that ensures food security for Ukraine in conditions of instability.

The development of the national economy of Ukraine depends on the efficiency and optimality of its
structure by sectors, which is defined as the order of forming a system of relations between
macroeconomic subjects based on the maximum satisfaction of society’s needs, provided that the
production and distribution efficiency of the use of the country’s limited economic resources is achieved.
Therefore, modeling of the sectorial model of the national economy of Ukraine was carried out,
respectively, for the industrial and post-industrial stages [11]. Graphically, the modeling results are
presented in the form of the “optimal” sectorial model of the national economy of Ukraine, respectively,
for each stage on Fig. 4.

[ Ss—192%] | | S5—23.0%] |
] S—185-188% | | S4—29.0%Y |
| S—266267% | [ $5—20.8% |
| S>—31.7%9 | | Sy—24.8%1 |
S;—3.5%¢ S/ 179 |
Industrial society Post-industrial society

Fig. 4. Graphic view of the “optimal” sectorial model
of the national economy of Ukraine

Designation: S; — Primary sector;, S, — Secondary sector; S; — Tertiary sector;, S; — Quarternary sector;
S5 — Quinary sector.
Note: compiled by the author based on own research and statistic data [14].

If we compare the sectorial model of the national economy of Ukraine in 2020 with the “optimal’
sectorial model for the industrial and post-industrial stages, we can form the such recommendations:

1) the real model partially corresponds to the “optimal’ model for the industrial stage: the specific
weight of the Tertiary (S3), Quaternary (Ss) and Quinary (Ss) sectors corresponds to the forecast indicators,
but the Primary (S7) and Secondary (S5) sectors do not. However, in order to balance the sectorial model of
the national economy of Ukraine, it is necessary to provide public (state) and private (corporative) support
to the Secondary sector (S,), namely to types of manufacture with high- and medium-tech productions;

2) in order to transfer the real sectorial model of the national economy of Ukraine to the level of the
“optimal’ model for the post-industrial stage, it is necessary to form a state structural policy that will
provide for the structural transformation of the national economy of Ukraine: a partial, gradual reduction in
the specific weight of the Primary sector (S)), an increase in the specific weight of high- and medium-tech
production of the Secondary sector (S,), Quaternary (S4) and Quinary (Ss) sectors, significant reduction of
the Tertiary sector (S3).

We believe that the departure of the sectorial model of the national economy of Ukraine since 2009
from the industrial sectorial model of development occurred under the negative influence of external
factors — the global financial and economic crisis (2008—2009) and Russian war in Ukraine since 2014.

The current stage of development of the national economy of Ukraine requires using the advantages
of resource potential based on high-tech types of economic activity and innovative development [12]. To
my mind, the transformation of sectorial model of the national economy of Ukraine should become from
the Ukrainian economic integration into EU value added chains as one of the country’s priority tools for
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economic development in the post-war period. Before the start of the full-scale invasion of Russia on the
territory of Ukraine (until February 2022), business entities of various types of economic activity were
integrated into the EU value added chains:

— IT industry, 70 % of whose exports are software development services — outsourcing [16, 17];

— manufacture, in particular, instrument manufacturing and automobile manufacturing. M. Hartog
[18, p. 42] emphasized that the Western regions of Ukraine had a higher level of integration into EU value
chains due to its geographical proximity to the EU than the Central and Eastern regions, where powerful
industrial enterprises operated. The Western regions, such as Lviv, Ternopil, Rivne, Zakarpattia, should
become the basic industrial hub of Ukraine in the post-war integration (Fig. 5). Business entities from the
Eastern regions of Ukraine, which lost the opportunity to carry out production activities due to Russian
invasion, are already transferring their production facilities to these regions;

Electrical Equipment,

Ia 1an

Food Manufacturing

4958% @ 4.
Textile Mills

19.83%

Apparel Manufacturing

3.95%

Fig. 5. Economic complexity of Lviv region

Note: compiled by the Metriverse [19]

— agriculture, which during 2008-2020 were the basic spheres of economic activity of Primary
sector (S)), are gaining new importance for the national economy of Ukraine in the context of rapid growth
in production and export volumes. Precisely, as a result of the military conflict in the East of Ukraine and
the temporary occupation of the Autonomous Republic of Crimea (2014-2020), there was a sharp drop in
industrial production [20], which led to structural changes and a significant increase in the importance of
agriculture in the structure of the sectorial model of the national economy and exports.

Conclusions

Thus, the development of Ukraine towards post-industrial society can be achieved by forming a
modern sectorial model at postwar period. The model involves economic complexity, such as reducing the
proportion of Primary (S;) and Tertiary (S3) sectors, and increasing proportion of the Secondary (S,) and
Quinary (Ss) sectors (O. Pyroh [11, 12]), which are concentrated on high-tech economic activities of
material and non-material production. Development of Ukraine at the level of the countries with innovative
economies (USA, Canada, countries of Europe) involves the formation and development of sectorial
model, which would be able to occupy strategic places in the global economy.

Prospects for future research
In order to overcome described obstacles, Ukraine needs new sectorial model, which will address
issues of distribution of productive factors, introduce new administrative and business practices, as well as
create conditions for sustainable (socio-economic-ecological) growth and innovations at postwar period. My
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preliminary research (O. Pyroh [11, 12]) indicates that leading agents of macro-level (developed countries:
USA, Canada, European countries) and meso-level (regions, economic activities) of global economy
systematically improve their models of economic development by economic complexity (structural and
technological aspects) of economic systems while efficiently utilizing all factors of production of post-
industrial society. These continuous improvements allow leading countries to maintain their positions as well
as innovate and creative. The sectorial models include a transformation of the role and place of state in
managing economic development, the transition from intermediate to high-technology industries.
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®OPMYBAHHSI CEKTOPHOI MOJIEJII EKOHOMIKH YKPATHA
Y HOCTBOEHHUM MEPIO/I

© Iupoe O. B., 2022

Y crarTi nocaizkeHo TpaHcdoOpMalLilo CeKTOPHOI Moei ekoHoMiku Ykpainn y 2001-2020 pp. Ta
(popMyBaHHA HOBOI CTPYKTYPH CEKTOPHOI Mojesi y MoCcTBOEHHMI nepion. CeKTopHa MoJeJIb PO3BUTKY
HALIOHAJIBHOI'0 FOCTIOAPCTBA KOMILJIEKCHO Bio0pajkae opranisaniro eKOHOMi4HOI CHCTeMH 32 TeXHOJIO-
riYyHO IHTEHCHUBHICTI0O H CYCHITBHUMHM MNOTpPedaMH B YMOBAX MOCTiHAYCTPIiadbHOr0 CyCHJIBCTBA,
BPAXOBY€ CTPYKTYPHO-TEXHOJIOTiYHI 3MiHM HALIOHAJIBLHOT0 FOCIOAAPCTBA.
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Dopmysanns cekmopHoi Mooeni eKoHoMIKU YKpainu y nocmeoennuti nepioo

Y xoai nociaigzkeHHs: copMoOBaHO rinore3y: YKpaiHa mocrajia nepej 3aBJaHHAM i3 (P OpMYBaHHA
HOBOI CEKTOPHOI MoJeJli HAiOHAIBHOI €KOHOMIKH 3 NMOTYKHMMH BTOPUHHUM (S) i m’saTepukoBuM (Ss)
CEeKTOpPaMH, SIKi MOCHJIATH KOHKYPEHTOCIPOMOKHICTh KpPaiHM Ha r100ajbHOMY PiBHI y IOCTBOEHHMIA
nepios.

3nilficHeHO OLIHIOBAHHSA CTPYKTYPHHUX 3MiH CEKTOPHOI MOJeJIi eKOHOMIKM YKpaiHM BiinoBixHo 10
HOBITHIX BHMOI NOCTiHAYCTPiaJdbHOr0 cycmiibcTBa B yMoBax HecTadiasHocTi (2001-2020 pp.).
Po3BUTKY HalliOHAIbLHOI €KOHOMIKH YKpaiHM BilMOBIIHO 10 BUMOI MOCTiHAYCTPiadbHOI0 CyCNIbCTBA
MOKJIMBO JI0CATTH, C(POPMYBABIIN Yy Mic/ASIBOCHHMI MepPio Cy4acHy CeKTOPHY MOJeJIb, iKa nependavae
3MEHIIEHHS] YaCTKU NMepBUHHOrO (S7) i TpeTHHHOrO (S3) CEKTOPIiB 3i 3pOCTAHHIM YacTOK BTOPUHHOIO
(8,) i I’ATEepuKOBOrO (S5) CEKTOPIB, y SIKUX 30CePeIKeHO BUCOKOTEXHOJIOTiYHE BUPOOHUUITBO.

Ki104oBi c10Ba: cekTopHa MoOJe/ib; eKOHOMIYHE 3POCTAHHS; HALIOHAJIBHA €KOHOMIKA; ClIbCchbKe
rocrnoJapcTBo; NPOMUCJIOBICTh; NOPiBHAJIBHMII aHAJI3 KpaiH; YKpaiHa.
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