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CONCEPTUAL PROVISIONS OF ECONOMIC COMPLEXITY
IN THE SYSTEM OF INNOVATIVE THEORIES:
DETERMINANTS, ECONOMIC MODELS, INDICATORS

Summary. The article proposes and substantiates conceptual provisions for economic complexity, which are based on a
systematic approach to its main components: indicators, methods and models, the main determinants. Economic complex-
ity is one of the most common scientific concepts in economics, which characterizes innovative countries with diversified
products. The main advantage of economic complexity is that it is interconnected and closely linked to such important
macroeconomic categories as inequality, employment, environmental lag, added value, shadow economy, and economic
growth. The relationship is formed on the basis of analytically sound methods and models: modified least squares methods
FMOLS, DOLS, two-stage system model GMM, Johansen’s cointegration approach, structural empirical model of added
value of F. Koch. The main analytical indicators that assess economic complexity and are used to form econometric models
of the relationship: ECI is the average PCI of goods exported by a country, PCI is the average of ECI countries that export
this product, GENEPY is used to track economic growth countries in time. The main determinants of economic complexity,
which are formed and substantiated in the work: economic complexity is defined as the basic basis of many phenomena and
processes in the economy; specialization and diversification are complementary categories in the concept of economic com-
plexity; complex systems tend to be unequal, ie economic complexity creates processes of inequality in the world economic
system; significant differences in the values of indicators of economic complexity can affect the destructive processes of
capitals in the global world.

Key words: economic complexity, added value, shadow economy, economic growth, models, determinants, indicators.

Problem statement. Modern conditions of economic
growth are considered as a multifaceted process of formation
of an innovative product and the development of its complex
structure in order to obtain an export competitive advantage.
Eventually, this theory became widespread in scientific com-
munity and was transformed into the economic complexity
of a country’s export potential. Economic complexity offers
a potentially innovative concept of explaining the socially
significant problems of contemporary, and is that growth
and innovation change, poverty and stratification, structural
imbalances, adaptability and security are the basis of hid-
den transformational and systemic interactions. The study
of economic complexity is aimed at revealing the essence
of the structure of these interactions and identifying their
socio-economic processes. The concept of economic com-
plexity is innovative, and economic research in this area is
still quite limited. For example, the systemic components of
the concept of economic complexity still remain unexplored
in scientific publications.
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Analysis of recent research and publications. The fol-
lowing scholars have made a significant contribution to the
development of theoretical and methodological foundations
for the formation of economic complexity: W. Brian Arthur,
Muhammad West Rafik, Abdul Majid Nadim, Wanjun Sia,
Majid Ikram, Hafiz Muhammad Shoaib, D. Hartmann,
M.R. Guevara, K. Hara-Figueroa, M. Aristarn, K. Hidalgo,
A. Lapatinas, H. Seperdoust, S. Zamani Shabhane, R. Haus-
mann, Pierre-Alexander Ballan, Tom Brookel, Dario Dio-
dato, Eliza Giuliani, Neve O’Clare, David Rigby et al.

Despite the significant scientific achievements of
scholars, to date there are no common conceptual provi-
sions of economic complexity, which should be formed on
an integrated systems approach and allow to identify the
main determinants, indicators, methods and models of the
research area.

Purpose of this work is to substantiate the conceptual
approach to economic complexity, which is based on a sys-
tematic approach to its main components: indicators, meth-
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ods and models, the main determinants. To solve this goal,
the following tasks are substantiated: key theoretical foun-
dations and principles of economic complexity are general-
ized; the main tools and indicators developed in the scien-
tific literature on economic complexity are considered; the
ultimate goal is to identify a conceptual approach based on
a systematic consideration of the main components of eco-
nomic complexity.

Results of the research. Economy that is always under
the influence of macroeconomic laws of equilibrium and
in the constant transformation of institutions, mechanisms
and technological innovations. All these changes form a
new direction of economic science — economic complexity.
The main paradigm in this area was research at the Santa
Fe Institute, which revealed and substantiated the following
fundamental questions: What is economic complexity? Will
it be part of neoclassical economic theory? What logical pro-
cesses apply to economic complexity?

From the point of view of Brian Arthur, complexity
is not a theory, but a flow that in various sciences studies
how interacting elements of a system create common pat-
terns, how these common patterns, in turn, cause changes or
adaptations of elements. It may explore how individual cars
move, jointly forming patterns of behavior in traffic jams,
and how these models, in turn, lead to a change in the posi-
tion of cars. The approach in terms of complexity explains
the process of formation of structures — and even how this
formation affects its objects [1].

From the beginning, economists tried to make complex
economic development simpler and clearer, and then tried
to use this power to achieve results. Their result is aimed, in
most cases, at keeping the economic system under control,
eliminating cycles, creating enough jobs and, ultimately,
building a just society in which people could live in peace
and harmony with each other and with nature [2, p. 35].

The group of authors D. Hartmann, Miguel R. Guevari,
Christian Hara-Figueroa claim that economic complexity is
the main inverse factor to income inequality and this rela-
tionship, which is established through multidimensional
regression analysis, is the basis for monitoring total income,
economic institutions, human capital and exports of goods.
The authors have proposed an indicator that helps to establish
the relationship between the product and income inequality.
Researchers use this indicator in conjunction with a network
of related products to illustrate how new product develop-
ment correlates with changes in income inequality. The
results show that economic complexity includes information
about the level of economic development and is related to
the ways in which the economy generates and distributes its
income. Moreover, the production structure of the country
may limit the range of income inequality [3, p. 76].

H. Sepehrdust and Z. Shabkaneh believe that innovative
development, formation of revolutionary technologies and
formation of human capital are the key to economic growth.
In their opinion, basic and applied research is the main indi-
cator of product and logistical innovations of the country,
and the level of knowledge of the country correlates with
the types of products produced in the country. The authors
determine that the more knowledge and revolutionary inno-
vations, the more diversified the production structure of the
country’s goods [4, p. 151].

According to the research of K. Hidalgo and R. Haus-
mann, economic complexity means the production potential
of any economy that has a specific structure of the economy
and energy consumption, has a specific impact on the envi-
ronment. The authors believe that economic complexity is
a system of knowledge that society uses to build the pro-

duction structure of the economy. According to the authors,
economic development is conditioned by knowledge and
occupies the position of an accurate predictor of growth, it
has close ties with environmental conditions and more com-
plex economy provides a platform for knowledge-intensive
production structure and environmental protection through
the introduction of knowledge and technology [5, p. 312].

As countries continue to evolve in science, technology
and culture, they are constantly raising standards to the point
where they are gaining global markets, introducing their new
knowledge and technologies in the transnational arena. The
application of knowledge and best practices in technology
is a key approach to the development of society. One of the
indicators that has successfully compared countries with
the knowledge-based economy and the productivity of all
factors of production at the international level is the indica-
tor of economic complexity. According to the algorithm for
calculating the index of economic complexity, the amount
of knowledge and productivity factors of economic entities
of all countries directly correlates with the types of export
policy [6].

The ECI index and PCI metric are fundamental indica-
tors of measuring economic complexity. Annual data on
these indicators are published on the official resources: The
Atlas of Economic Complexity and the Observatory of Eco-
nomic Complexity [7; 8]. The logical basis of these indica-
tors is to reflect the complexity of individual products and
countries, which is based on the global structure of exports.
The fact is that innovative products with complex technolo-
gies have a low prevalence and in most cases are distributed
in a diversified trade, this is the main algorithm for calculat-
ing indicators. PCI is an indicator that is calculated based on
a two-dimensional network of products and countries using
the reflection method. A country is complex, according to
the ECI, if it produces a lot of products, especially those
that have a low ubiquity. The final ECI value is the average
PCI of the goods exported by the country, and the PCI is the
average ECI value of the countries that export this product.

A. Takcella and M. Christelli argue that the complexity
of a product cannot be calculated as the average complex-
ity of the countries that produce it, because countries with
high economic complexity produce almost all products, and
countries with low economic complexity produce only low-
quality products. Using sophisticated analytics, the authors
criticize the calculation approach and suggest improving the
ECI by introducing the concepts of «exporter of fitness» and
«product quality» based on an iterative scheme that assigns
lower weight to exporters of fitness when assessing product
quality [9, p. 683].

A group of authors C. Schiarra, G. Chiarotti, L. Ridolfi,
F. Laio formed the GENEPY index to assess economic com-
plexity, it differs significantly from the existing ones. The
GENEPY index arises from the eigenvectors of a symmet-
rical proximity matrix describing the similarities in coun-
tries’ export baskets. Moreover, the multidimensionality of
the approach can be used to track the process of economic
growth of countries over time [10, p. 3].

Many models have been built and applied in practice
with indicators and characteristics of economic complex-
ity. Most of them use such categories as: inequality, poverty,
employment, health, eco-destructive impact, value added,
economic growth, shadow economy. Even the Internet and
gender politics correlate with economic complexity and
affect its indicators. Let us consider in more detail the most
significant models.

It is worth noting the work of Can Phuc Nguyen, who
insists that the four main dimensions of gender inequality
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(employment, health, education, law) contribute signifi-
cantly to the formation of economic complexity, what is ana-
lytically justified using a two-stage system-GMM approach.
As a result of a study of panel data from 119 countries (from
1991 to 2017), a pattern was found: unemployment and self-
employment of women, optimal health, gender equality in
education, empowerment of women in terms of socio-eco-
nomic and political rights are positive factors of economic
complexity. Also, the author, reflecting the geography of
economic activity, argues that economic complexity has a
significant impact on the reduction of the shadow economy.
The study was conducted on the basis of a panel method
using data from more than 115 countries with three samples
(countries with high, middle and low income), as a result, a
pattern was formed of the influence of economic complex-
ity and exports of innovative goods on reducing the shadow
processes of high-income countries and reverse processes of
countries with low incomes [11; 12, p. 211].

Wanghai Yu, Yue Zhang, Chien-Chang Li conducted a
similar study, but the category of influence on economic com-
plexity was eco-destructive ecological condition. The aim of
this study was to investigate the causal relationship between
economic growth, economic complexity and CO, emis-
sions using panel data from 95 countries over the period
1996-2015. (Granger’s new panel approach was used). Eco-
nomic complexity in high- and middle-income countries can
effectively reduce CO, emissions, and CO, emissions may
significantly increase economic complexity. The reverse
trend will be observed in low-income countries, where the
economic complexity of goods will significantly reduce the
level of GDP [13, p. 113].

A group of authors led by Muhammad Zahid conducted
a research on the impact of destructive processes (ecological
footprint) on economic complexity with a large coverage of
time series (data from 10 countries from 1980 to 2017 were
used). The study aims to explore the relationship between
economic complexity, human capital, renewable energy
production, urbanization, economic growth, export quality,
trade, and environmental impact based on panel data evalua-
tion based on fully modified FMOLS, DOLS, and long-term
system-GMM evaluation. The scientists concluded that: eco-
nomic complexity, economic growth, export quality, trade
and urbanization increase the ecological footprint; human
capital and renewable energy production help reduce envi-
ronmental impact; investment in more renewable energy
production and consumption, and efficient use of human
capital, will improve economic complexity, export quality,
and the environment in developed and developing countries
[14, p. 4658].

José Miguel Natera and Fulvio Castelacci created a
dynamics model with a breakdown of economic complex-
ity into categories (transformational complexity (TC) and
systemic complexity (SC)) based on time series data from
134 countries over the period 1970-2015. and is based on
Johansen’s cointegration approach. The authors argue that
transformational complexity is positively correlated with
GDP per capita growth over a period, while systemic com-
plexity is positively correlated with the level of GDP per
capita at the end of a time period. The results show that there
can be different paths to achieve a high level of economic
complexity and economic growth, depending on the core set
of capabilities that each national system has and is able to
develop over time, from the amount of taxes in the coun-
try to structural changes in the sectoral composition of the
national economy [15].

From the point of view of Philipp Koch, in the economic
literature, economic complexity is usually estimated based
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on the structure of the economy’s gross exports. However,
in times of increasingly integrated global value chains, gross
exports can give an inaccurate indication of a country’s eco-
nomic performance, as it also includes foreign value added
and double counting exports. Thus, Philip Koch proposes
a new empirical model for assessing economic complexity
based on the structure of a country’s value-added exports.
This approach leads to a significant change in the difficulty
rating compared to the established indicators [16].

Athanasios Lapatinas argues that the implementation of
policies that expand Internet access accelerates the produc-
tive capacity and complexity of the economy, as shown by
his model. In addition, by combining two scientific direc-
tions on the relationship between the Internet and economic
development and the relationship between economic com-
plexity and economic development, this study of the author
improves the developed methodology of economic complex-
ity, and shows that the direct positive impact of the Internet
on economic growth is accompanied by an indirect effect
by increasing complexity of product. In addition, this study
introduces another determinant that may increase the com-
plexity of the economy [2].

Thus, it is possible to form the main determinants of eco-
nomic complexity, as one of the innovative concepts of the
modern globalized world:

— economic complexity is defined as a complex multi-
dimensional concept that correlates with most strategically
important categories: inequality, poverty, employment,
health, environmentally destructive impact, value added,
economic growth, shadow economy;

— specialization and diversification in the concept of
economic complexity become complementary concepts and
are considered on two different scales: the specialization of
people, cities, firms leads to the diversification of countries;

— one of the adverse effects of growth and concentra-
tion of economic complexity is the growth of inequality. By
nature, more complex systems also tend to be more unequal:
attachment, compounding, self-reinforcing feedback loops,
and multiplicative processes inherent in complex adaptive
systems reinforce inequality;

— countries with a significantly diversified structure of
goods have a huge baggage of intellectual capital and revo-
lutionary innovations, which in turn affects the deformation
of the capital structure of the global world.

Summary. It should be noted that in the modern condi-
tions of the development of economic science, new concepts
and theories are emerging that allow us to view the state
of the national economy in a different way, one of them is
economic complexity. Economic complexity can be defined
as an economic scientific concept that shows manufactured
products in terms of the structure of intellectualization and
innovative growth, and is the basis for controlling total
income, economic institutions, human capital and export
of goods. The fundamental and scientifically recognized
indicator for measuring economic complexity is the ECI
index and the PCI metric. Data based on these indicators
is published on official resources: The Atlas of Economic
Complexity and The Observatory of Economic Complex-
ity. Economic complexity is a concept that correlates with
most scientific categories (inequality, poverty, employment,
health, environmentally destructive impact, value added,
economic growth, shadow economy), thus forming its stra-
tegically important determinants.

In conclusion, it can be stated the conceptual provisions
of economic complexity that have been formed, which were
based on a systematic approach to its main components:
indicators, methods and models, and the main determinants.
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KOHIENTYAJIbHI MTOJOXEHHSA EKOHOMIYHOI CKJIAJTHOCTI Y CUCTEMI
THHOBAIIIMHUX TEOPIN: IETEPMIHAHTHA, EKOHOMIYHI MOJIEJIL, IHIUKATOPH

AHorauis. B po6oTi 3a11ponoHoBaHo Ta 00IPyHTOBAHO KOHLIENTYaJIbHI IOJI0KEHHS €KOHOMIYHOI CKJIaJHOCTI, 5IKi 3aCHOBaHI1
Ha CHUCTEMHOMY TIJIXO/Ii 0 OCHOBHHUX ii CKJIQJIOBUX: 1HMKATOPIB, METO/IIB Ta MOJIEJICH, OCHOBHHX JIeTepMiHaHTIB. EkoHOMIYHa
CKJIQ/IHICTh IPOIIOHY€E NOTEHLIHHO IHHOBALIHHY KOHLIENIIIO TOACHEHHS COLiaIbHO 3HAUYIIUX IPOOIEM CydacHOCTI, 1 IoJIsrae
B TOMY, III0 3pOCTaHHS Ta IHHOBAIiiHI 3MiHH, OIIHICTH Ta CTpaTI/I(biKaui;I CTPYKTYpHI ;(chponopui'l' aJIaNTUBHICTb Ta 0e3-
neKa € 6a3010 NPUXOBAHMX Tpchq)opmaumnnx Ta CUCTEMHHX B3a€MOAiA. BUBICHHA CKOHOMIYHOT CKIIHOCTI CIIPAMOBAHE Ha
PO3KPHTTS CyTHOCTi CTPYKTYPH LMX B32€MOJIH Ta BUSBIICHHS iX COLiaIbHO-€KOHOMIYHIX npouecm ExonomiuHa ckiaaHicTs
€ aKTyaJbHOI0, TOMY IO € OJHI€I0 3 HAHIMOMMPEHIINX HayKOBUX KOHIETI B €KOHOMIUHii Hayli, sIKa XapaKTepHu3ye iHHOBa-
LiliHO aKTUBHI KpaiHU 3 TUBEPCU(PIKOBAHUMU IPOAYKTaMU. B po6OTi po3mIsiHyTa OCHOBHA IlepeBara €eKOHOMIUHOI CKJIaHOCTI:
LI[TBHUI 3B’ S130K 3 HAHBAKIIMBIIIMMH MAaKPOECKOHOMIUHUMH KaTeropisiMu (HEpiBHICTb, 3aiHATICTD, €KOJIOTTYHHHN JIar, 10IaTKOBa
BAPTICTh, TIHHOBA €KOHOMiKa, EKOHOMiUHE 3pOcTaHHsA). OOIPYHTOBAHO METOIN Ta MOZAENI €KOHOMIUHOI CKIaAHOCTI: MOAUDi-
KOBaHi MeToju HaiimeHtux kBaapatie FMOLS, DOLS, nBoeramHa cucteMHa mozesib GMM, mijxin koinrerparii MoxaHcena,
CTPYKTYpHa eMITIipu4Ha MoJieb joaarkoBoi BapTocTi @.Koxa. Po3misiHyTi OCHOBHI 1HIMKATOPH, SKi OLIHIOIOTH €KOHOMIYHY
CKJIQ/IHICTh T4 BUKOPUCTOBYIOTHCS [UTsl (POPMYBaHHS €KOHOMETPUYHUX Mojenel B3aeMo3B’si3ky: ECI — ne cepenniii PCI ToBa-
piB, siKi ekcroprye kpaina, PCI —1e cepente sHaserHs ECI Kpa'l'H 110 CKCIIOPTYIOTH Lieit ponykr, GENEPY — BHKOPHCTOBY€Th-
Cs1 UL BIICTE)KCHHS IPOLIECY CKOHOMIMHOTO 3DOCTAaHHsI KpaiH y 4aci. 3arpornoHoBaHi IeTepMIHAHTH CKOHOMIYHOI CKIHOCT:
CKOHOMIYHA CKJIaJHICTh BU3HAYAETECA sIK 5a30BE MIAIPYHTs 6araThoX sIBHII Ta NPOLECIB B SKOHOMILL; Criewiaisaiis Ta JuBep-
cuikarist € KOMILIEMEHTAPHUMH KaTErOPisiMU y KOHIICIIIIIT eKOHOMIYHOT CKJIaHOCTI; CKJIA/IHI CHCTEMH MAalOTh TCHJCHIIIO Oy TH
HEepIBHUMH, TOOTO €KOHOMIUHA CKJIQIHICTh MOPOKYE MPOLIECH HEPIBHOCTI B CBITOBIH €KOHOMIUHIH CHCTEMI; 3HAYHI PI3HHILI B
3HAYCHHSIX 1HIUKATOPIB €KOHOMIYHOT CKJIQJIHOCTI MOXKYTh BIUIMBATH Ha JICCTPYKTHBHI MPOIIECH KaIliTalliB IO0ATBHOTO CBITY.

Ku11040Bi cj10Ba: eKOHOMIYHA CKJIAIHICTh, JI0JJaTKOBA BapTiCTh, TIHHOBAa €EKOHOMIKa, EKOHOMIYHE 3pOCTaHHS, MOJIEI, JIeTep-
MIHAHTH, IHIUKATOPH.
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