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Abstract: The activities of companies in the foreign market that offer their products and services face several unique
challenges, domestic and international, global competition, and additional requirements at several levels. Therefore,
developing best practices and considering the evolution of trading processes, strategies, regulations, and technological
innovations are mandatory for continuity and prosperity in the international market. The article carries out a
bibliometric analysis of publications by keywords «international trade» and «innovations» in the system of international
commodity-monetary relations in the conditions of innovative processes and prospects of international exchange of
scientific and technical knowledge and technologies. The article aims to investigate the functional link between
international trade and the level of the country’s innovative development and confirm the hypothesis about the
significance of this link. The following methodological tools were used in the article: Canonical Correlation Analysis
and Multivariate Panel Data Regression Model. Forty-four European and Asian countries are investigated. The period
of the investigation is from 2006 to 2021. The array of input variables includes a set of indicators, six of which
characterize the innovative development of the studied countries; five indicators represent international trade; and three
indicators control and describe the socio-economic development of nations. The revealed correlation-regression
dependences generally provide a basis for confirming the hypothesis of a direct relationship between the country's
innovative development level and its positioning in the field of international trade. The obtained results proved the
presence of a direct statistically significant relationship between High technology exports, Import and Current account
balance; Innovation index and External balance on goods and services. An inverse functional dependence was found
between the indicator Patent applications by residents and the Current account balance. In the future, it is necessary to
adapt the proposed methodology to develop a functional basis for the analysis of the impact of innovations on the
ecosystem of specific enterprises; to consider the national aspects of conducting business, and the state policy implication
of supporting the digitization of crucial stages of production.

Keywords: innovations, international trade, management of international trade, innovative development, Canonical
Analysis, panel regression.

JEL Classification: L91, R40

Received: 02 September 2022 Accepted: 20 March 2023 Published: 31 March 2023

Funding: There is no funding for this research.
Publisher: Academic Research and Publishing UG

Cite as: Huseynova, L., & Huseynov, A. (2023). Management of International Trade in the Context of
Ensuring Innovative Development. Marketing and Management of Innovations, 1, 87-98.
https://doi.org/10.21272/mmi.2023.1-08

m Copyright: © 2023 by the author. Licensee Sumy State University, Ukraine. This article is an open

access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license

(https://creativecommons.org/licenses/by/ 4.0/).
87


mailto:Lamiya_Huseynova@unec.edu.az
https://doi.org/10.21272/mmi.2023.1-08

Marketing and Management of Innovations, 1, 2023

ﬁ ARMG PUBLISHING
ISSN 2218-4511 (print) ISSN 2227-6718 (online)

“Thinking ahead”

§ sciendo

Introduction. The development of the modern global world has gained significant technological progress
in the 21st century. This period was marked by the transition to the knowledge economy (digitalization of
society). It determines the specifics of the development of cities, regions, etc. Informatization of community
causes radical changes that provoke the formation of the economies of developed countries and exerts a
significant influence on the sphere of international trade. Nowadays, the globalization processes have taken
an important role. International trade is a key factor in profitability and a way of doing business. It stimulates
the development of innovations. With innovative technologies, it is possible to consider the acceleration of
humanity's economic, scientific, and technical development. However, this factor can also provoke other
competition between business entities. That is why the globalization revolution creates the interpenetration
and merger of the economies of different countries. In these conditions, a number of rules must be followed.
Requirements and procedures in the field of international trade are constantly changing, so it is necessary to
be aware of these changes in order to avoid delays in both production and distribution of goods. International
trade is a complex process, so it is important for exporting companies to consider innovative best practices
and take advantage of lower logistics costs to achieve greater market share and succeed in opening new
markets.

Literature Review. The relevance of the direction of management of international trade in the context of
ensuring innovative development is confirmed by the growing interest of the international scientific
community in this issue, which is reflected in the positive dynamics of the number of relevant publications in
the international databases Scopus and WoS (Figure 1).
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Figure 1. The dynamics of scientific publications (keywords «innovations» and «international trade»)
presented in the databases WoS (a) and Scopus (b)
Source: developed by the authors based on the results of Scopus and WoS database.

As can be seen from these figures, innovation and international trade publications are published more in
the Scopus database in absolute terms. Most publications are from scientists from China, the USA, and the
United Kingdom (Figure 2).
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Figure 2. Scientific publications in the leading countries by the keywords «innovations» and
«international trade» presented in the Scopus
Source: delevoped by the author based on the results of Scopus.
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According to queries for the keywords «innovations» and «international trade» presented in the Scopus
scientometric database, scientific publications are distributed as follows (Figure 3).

export performance energy pductivity

eco-inp@vation
covigl-15

open in@ovation supplgichain gravity model renewable eneggy consumption
blockehain pagent
european union Mgonsumption-based carbon emiss
- global valse chaing . < E2
- R 2 sustaipabilit
smes . o Y co<sub>2</sgb> emissions
indusgry 4.0 financial d@velopment -
~ ) : X 4 ss
expasting technological innovation trade apenness
283
prodigrivi L
industrial pohqp g g!o}b*@’iov‘;
internatigpalization . I d o cointegration
= intecn trade 4o
L )
2 technologyinnovation
invaptiary % "
P, ol e, 'NnoNgions energy efficiency
endogenaus growth technolo
5 & ﬁn@on g)y carbon emissions
technologiksplliover. knowledgespillovers

foreign trade

i
intellectugl property W

o TR, competition
biotechnology exports ’ t
W @e economic development
2 2 @ =] comparative advantage
absorpthcapacity intellectual gioperty rights cygere
atents AL o
technolagy Tl'Ell‘lsr'eP o @i instit@tions globalisation
strategy

technologi@al change ind@stry
technology management

performance
Figure 3. Distribution of scientific publications by thematic groups according to the keywords
«innovations» and «international trade» presented in the Scopus
Sources: built by the author based on the results of Scopus.

Given the close placement of keywords and connecting lines between them, five main thematic groups of
publications related to the concepts of «innovations» and «international trade» could be identified:

— related to globalization processes,

— investments, and human capital;

— trade openness and energy security;

— technological penetration, COVID-19 and the concept of «industry 4.0»;

— an international corporation;

— from the concept of Global Value Chain.

In this context, it is worth paying attention to the most interesting results of scientists that have been
published in recent years. Thus, in the work of a group of scientists led by Amaral et al. (2023) examine the
importance of industrial capabilities in Spain and Portugal during the crisis caused by the spread of the
COVID-19 pandemic. In particular, the authors emphasize the high demand for the production of ventilators.
Countries, for which the production of these devices is atypical, had not only to establish their production but
also to establish interaction with other international contractors to form a complete set. The authors also
propose a new theory on how countries can identify core features to enhance the dynamic stages in areas
critical to their social well-being. The impact of COVID-19 on the reformatting of emphases in the conduct
of international trade is also reflected in the works of Wu et al. (2022)

The essence of the connection between international trade and countries' financial development level is
revealed in a scientific article by Choi (2023). On the example of companies of various levels that conduct
their activities in Taiwan, a study was conducted on how much the level of the country’s financial development
affects the production capacity of companies operating in the foreign market. Gaps in quality and exports
between more and less productive exporting companies were found to widen as a country's financial system
improved. Blockchain and cryptocurrency are promising directions for modernizing the international trade
process. Tandra and Suroso (2022) propose a payment system (stablecoin) for international trade that can
operate without the supervision of banks. The influence of electronic commerce systems on international trade
processes is considered by Wang et al. (2021). Siddik et al. (2021) studied the connection between blockchain
technology and international trade.

Since the world today is a network of closely intertwined trade relations between various companies, there
are a lot of articles about the structure and changes in the Global Value Chain (GVC). Ito et al. (2023)
investigated how the country's positioning in the sales chain affects the innovative activity of the company.
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Japan, as a key participant in Asian value chains during 1995-2011, found itself on the periphery, yielding to
several companies operating in China. The Japanese companies involved in patent activities participated in
this study. The analysis results show that increasing the central role of Japanese sectors, that is, as key
suppliers, is positively associated with increased patent applications by companies in these sectors. Thus,
firms benefit from downstream markets. A similar study only for the USA was also conducted by a group of
scientists, Zhou et al. (2023), for France — De Rassenfosse et al. (2022), for the group of countries of the
European Patent Office - Ye et al. (2022), for Germany — Chen et al. (2021).

Studying the connection between the country’s innovative development and its eco-orientation and
international positioning within this direction is also one of today's urgent problems. The work of Chen et al.
(2022) empirically investigates the influence of the flow of innovative technologies on the eco-efficiency of
a country through decomposed diversified channels of flow. The obtained results demonstrate that
technologies related to imports positively affect the environmental efficiency of the country's manufacturing
industries. The question of the influence of eco-innovation and financial inclusion according to the stable
development of international trade is the topic of research in the scientific work of Ma et al. (2022). In the
work of Meng et al. (2022) estimated the impact of trade, green innovations, and renewable energy.

New technologies are changing the supply and demand of international trade. The final consumer of goods
increasingly affects the work of companies, forcing them to adapt to their needs in all categories - from design
and sales market to delivery methods. K. Schwab (2015) identified four main effects that the fourth industrial
revolution could have on business. It is a rise in expectations for customers, product quality improvement,
joint innovation, and new forms of organizations. All these innovations will soon completely change how
people live and will also affect consciousness (that is, gradually alter the very nature of man). People will
have free time not only through robotics but also through buying and delivering goods. It will be possible to
order individual designs and assembly of products and services, they will be paid instantly, and the drones
will deliver the goods directly to the buyer's location. Many markets will work now, bypassing various
intermediary structures: brokers and dealers. The need for cheap unskilled labor will gradually disappear,
forcing people to live longer thanks to the complete automation of treatment and health care processes.

In the era of globalization of society, food security is one of the research priorities. Schram and Townsend
(2021) are the authors of a study of issues that arise at the intersection of international trade, investment, and
food systems. The interaction between these constituent parts should primarily solve the problems of food
systems arising under the influence of various factors. At this time, policy efforts must be directed at preparing
the future of investment and trade systems to create a food system that contributes to the health of people and
the planet.

Innovation in conducting international trade is also manifested through creating appropriate software
solutions that allow the automation of some processes. European scientists led by Polanec et al. (2022)
presented the development of an approach to determine the marginal value of the development of international
trade, production, innovation, use of ICT by enterprises, etc. For this, the coverage ratio was used to measure
the analytical solutions provided to determine the boundary limits. Based on the results of surveys of
enterprises operating in the EU, an appendix was developed that illustrates the approach to determining the
limits. Thus, an important practical consequence is an ability to set industry restrictions. In addition, the role
of innovative technologies, including international trade, is considered in the works of Klevenhusen et al.
(2021) and Ben Hassine and Mathieu (2021). An article by Shadikhodjaev (2021) examines the regulation of
trade-as-a-service, intellectual property, and paperless trade. It concludes that the principle of technology
neutrality should be universally accepted, complemented by policy flexibility where appropriate. The problem
of establishing management of international trade in the context of ensuring innovative development is not
sufficiently studied.

It predetermines the following research objective to test the hypothesis regarding the direct relationship
between the country’s innovative development and its positioning in international trade.

Methodology and research methods. In order to test the proposed hypothesis, the research is conducted
in two steps. In the first step, a canonical analysis is carried out, determining the relationship between two sets
of features that characterize the corresponding object. Among the advantages of this method, it is possible to
highlight the possibility of determining the influence of several factors on several indicators.

The canonical analysis is one of the regression methods. With the help of the correlation coefficient r (1),
the determination coefficient R?, and the regression coefficient are key indicators of regression analysis.
Canonical analysis of variables captures the relationship between a group of predictors with criterion
variables.
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Pairwise correlation coefficients are used to determine the linear relationship between two features x and
y. When it is necessary to detect dependencies between indicators xo and X1 ... X», then a multiple correlation
coefficient is used as a characteristic of this dependence, corresponding to the correlation coefficient R
(X0, Xo), Where Xo = By + X, B, is the best linear prediction X,.

The task of canonical analysis is to find the following normalized linear combinations (2-3).

Uy = B1o + P11X1 + -+ + B1- Xy (2
Vi =0+ X1 Xpyq + o+ Xy s (3)

Thus, it is necessary that the canonical correlation R=cor(U,, V;) was maximal (the weighting coefficients
were maximal).

In the second step of the study, a multivariate panel regression model is built, which will allow formalizing
the functional dependencies between the studied variables. Panel data are rolling spatial datasets where each
object appears multiple times (monthly, quarterly, annually, etc.) over a selected period. The use of data in
this format opens up several prospects for developing economic science. Panel data allow for considering the
heterogeneity of the economic entities participating in the study. In addition, using panel data in the analysis
has several other advantages:

— allow analyzing a set of economic issues that cannot be expressed through time series or spatial data;

— prevent a shift in data aggregation that may occur during the analysis of time series and cross-sectional
data, where unobserved individual characteristics of objects are not taken into account, where heterogeneity
of data is not taken into account);

— enable the researcher to analyze a larger number of observations, which increases the set of freedom
degrees and reduces the dependence between explanatory parameters and the probability of the appearance of
standard errors of estimates;

— make it possible to avoid specification errors that arise from neglecting some types of existing variables
in the modeling.

Given the listed advantages of using panel data, one of their weaknesses is that self-bias may be present.
If this happens for random reasons, then the self-selection bias may not occur.

The formalized form of the multivariate regression model has the following form (4)

ye=a+ X B+vy,i=1..Nt=1,..T, (@)

where i — serial number; t — period of investigation; a- constant term; 8- vector of dimension coefficients
K*1; X7, - row vector of the matrix K of explanatory variables;v;; - error of the regression.

Vie = U + & %)
where u;- individual effects of variables;ei- residuals of the model.

When studying panel data, two main models could be constructed: models with fixed and random effects.
Each independent variable is non-random in models with fixed effects (they uniquely influence the dependent
variable). In this time, in the model with random effects, the moment of randomness is not excluded, which
manifests itself in the selection of research indicators. That model is better suited for the selected data set and
allows for solving one of the special tests (Wald, Breusch-Pagan or Hausman) (Kolenikov, 2001).

Before proceeding to the canonical analysis, it is necessary to form an array of input data. In this case, their
role would be played by sixteen indicators from the relevant databases of the World Bank: six that identify
the level of innovative development of countries (I_S1-1_S6), seven indicators characterizing international
trade (1_T1-1_T6) and three indicators of macroeconomic development (G1-G3):

— Innovation index (I_S1);

— Research and development expenditure, % of GDP (1_S2);

— Information technology exports, % of total goods exports (I_S3);
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— High technology exports, US dol (1_S4);

— High tech exports, % of manufactured exports (I_S5);

— Patent applications by residents (I_S6);

— Import, US bin dol (I T1);

— Export, bln US dol (I T2);

— Trade openness: exports plus imports as % of GDP (I_T3);

— Current account balance as % of GDP (I_T4);

— Current account balance, billion USD (I_T5);

— External balance on goods and services, % of GDP (I_T6);

— External balance on goods and services, USD (I_T7);

— GDP per capita, current U.S. dollars (G1);

— Inflation, consumer prices, annual % (G2);

— Real interest rate: Bank lending rate minus inflation (G3).

The canonical analysis is used to study the influence of indicators of innovative development (I_S1-1_S6)
on key indicators of international trade (I_T21-1_T6) using annual statistical data of 44 studied countries of
Europe and Asia (Albania, Armenia, Austria, Azerbaijan, Belarus, Belgium, Bulgaria, Croatia, Cyprus,
Czechia, Denmark, Estonia, Finland, France, Georgia, Germany, Greece, Hungry, Iceland, Ireland, Italy,
Kazakhstan, Kyrgyz Republic, Latvia, Lithuania, Luxembourg, Moldova, Montenegro, Netherlands, Norway,
Poland, Portugal, Romania, Serbia, Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Tajikistan,
Turkiye, Turkmenistan, Ukraine, United Kingdom, and Uzbekistan) during 2002—-2021

The canonical function (6) was used for the study.

V =f(x), (6)

where x — canonical variables for the characteristics of innovative development; ¥V — canonical variables
to characterize international trade; X = ap + a1x1 + axx2 + asxs + asx4+ asxs+ asXs; X1 — Innovation index (1_S1);
x2 — Research and development expenditure (1_S2); xs — Information technology exports (I_S3); x4 — High
technology exports (1_S4); xs— High tech exports (I_S5); x¢— Patent applications by residents (1_S6).

Y="bo + b1y1 + b2y2 + bays+ bays+ bsys+ beys+ bry7 (7)

where y1 — Import (I_T1); y. — Export (I_T2); yz — Trade openness (I_T3); y4— Current account balance as
% of GDP (I_T4); ys — Current account balance, billion USD (I_T5); ys — External balance on good and
services, % of GDP (I_T6); y; — External balance on goods and services, billion USD (I_T7).

Results. The Canonical Analysis module of the STATISTICA 12 was used. The canonical correlation
coefficient R is 0,98 (Table 1). It indicates a high level. The Chi-Square indicator of 1514,253 p < 0,05
confirms that R is statistically significant.

Table 1. Canonical Analysis Results

Left Set Right Set
Number of variables 6 7
Variance extracted 100% 99,1%
Total redundancy 50,4% 52,2%
Chi-Square 1514,253
R? 0,98

Sources: developed by the authors.

According to Table 1, 100% of innovation development indicators are considered (Left Set), and 99,125%t
of international trade indicators (Right Set). The Total redundancy indicator means that the variation in the
Left Set innovation development indicators explains more than 52,29% of the variation in international trade
indicators. The closeness of the relationship between the groups of studied indicators is also confirmed
graphically (Figure 4).
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Figure 4. Scatter diagram of canonical variables of the studied groups of indicators of innovative
development of countries and the level of international trade
Sources: developed by the authors.

Since the smaller set, which includes the indicators of innovative development, consists of six indicators,
the system identified six canonical roots in general. Figure 5 confirms this, where the graph of the Eigenvalues
of the selected six canonical roots is presented.
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Figure 5. Plot of Eigenvalues
Sources: developed by the authors.

The p values of the Chi-Square test show that the roots 0-4 are statistically significant, the canonical root
0 shows 98,056% of the variance, and root 1 - only 66,428%. Thus, it is necessary to consider only the
canonical root 0 (Table 2) for further calculations.

The following figure (Table 3) shows correlation coefficients between groups of variables. The most strong
correlation (correlation coefficient greater than 0.5) is observed between the following indicators:

— High technology exports (I_S4) and the following indicators of international trade — Import (I_T1)
(correlation coefficient 0,95); Export (I T2) (correlation coefficient 0,96); Current account balance (I_T5)
(correlation coefficient 0,63); External balance on good and services (I _T7) (correlation coefficient 0,68);

— Patent applications by residents (I_S6) and the following indicators of international trade — Import
(I T1) (correlation coefficient 0,88); Export (I T2) (correlation coefficient 0,9); Current account balance
(L TS) (correlation coefficient 0,67); External balance on good and services (I T7) (correlation coefficient
0,69).

Table 2. Statistical characteristics of selected canonical roots

Root Removed Canonical R Canonical R>  Chi-Square df p Lambda Prime
0 0,98 0,96 1514,25 42,00 0,00 0,01
1 0,66 0,44 374,20 30,00 0,00 0,34
2 0,46 0,21 170,47 20,00 0,00 0,61
3 0,38 0,14 89,16 12,00 0,00 0,78
4 0,31 0,10 35,81 6,00 0,00 0,90
5 0,03 0,00 0,28 2,00 0,87 1,00

Sources: developed by the authors.
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Root Removed | T1 I T2 I T3 | T4 I T5 I T6 | T7
I_S1 0,49 0,49 0,18 0,47 0,24 0,47 0,34
I_S2 0,49 0,49 -0,02 0,48 0,34 0,35 0,36
1_S3 0,09 0,10 0,35 0,15 0,05 0,26 0,11
I_S4 0,95 0,96 -0,11 0,27 0,63 0,16 0,68
1_S5 0,32 0,32 0,01 0,30 0,09 0,31 0,18
1_S6 0,88 0,90 -0,22 0,19 0,67 0,08 0,69

Sources: developed by the authors.

The first root plays a key role in this study. The canonical weights were used of the first root (Tables 4, 5)
to build the corresponding canonical variables 8, 9.

Table 4. Canonical weights of the group of innovative development indicators

Variable Root 1 Root 2 Root 3 Root 4 Root 5 Root 6
1 S1 0,06 1,24 0,16 -1,07 -0,17 -1,10
1_S2 0,05 -0,84 -0,99 1,15 0,64 0,36
1_S3 -0,05 0,20 0,21 -0,27 0,92 0,50
1_S4 0,79 1,03 1,32 2,26 -0,95 0,31
1_S5 -0,11 -0,18 -0,68 -0,49 -0,59 0,75
1 _S6 0,21 -1,20 -0,75 -2,28 0,83 -0,24
Sources: developed by the authors.
Table 5. Canonical weights of the group of indicators of international trade
Variable Root 1 Root 2 Root 3 Root 4 Root 5 Root 6
1_T1 18341,2 -83645,1 -36211,8 -170039 106708 92991
1_T2 -20081,3 91585,8 39649,5 186182 -116838 -101817
1_T3 0,0 0,8 0,6 0 1 0
1 T4 0,0 0,6 -0,6 1 0 -1
1_T5 0,5 -1,6 -0,2 1 2 1
1_T6 0,0 -0,4 -0,6 -1 0 1
| T7 2670,8 -12181,1 -5273,5 -24766 15539 13541
Sources: developed by the authors.
X =0,06x1 +0,05x2 — 0,05x3+ 0,79x4 — 0,1 1x5+ 0,21x6 (8)
V= 18341,2y1 — 20081,3y, + 0,003y3 — 0,005y4+ 0,5ys — 0,0012ye+ 2670,8y- 9)

The next step of the investigation involves the construction of a multivariate panel regression. For this,
STATA 12 was used. Taking into account the results of the canonical analysis to test the hypothesis regarding
the presence of a functional dependence between the country’s innovative development and international
trade, three indicators of innovative development of the studied countries will act as independent variables
(Innovation index (1_S1), High technology exports (1_S4), Patent applications by residents (I_S6)) and three
control variables (G1-G3). The role of dependent variables would be performed by three indicators of
international trade - Import (I T1), Current account balance, billion USD (I_T5), External balance on goods
and services, USD (1_T7). The Export indicator (I_T2) was excluded from considering dependent variables.
That is due to the presence among the independent variables of the indicator High technology exports (1_S4),
which is directly correlated with this indicator. In this way, three multivariate regression equations (10-12)
would be constructed.

I T =ag+ a1l _S; +ay]l S; + a3zl S3+ a,Gq + asGy + agGs

I_TS = 0(0 + a11_31 + a21_52 + (X3I_S3 + a461 + asGZ + a6G3

I_T7 = Qg + all_Sl + azl_SZ + 0.’31_53 + a4G1 + ast + a6G3

94
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To choose the type of panel regression (with random or fixed effects), the Hausman test was used. The
condition for its use is that if the p-value of this criterion is less than 0,05, it is necessary to build a regression
model with fixed effects; otherwise, it with random effects. Table 6 presents the results of the Hausman test.

Table 6. Hausman test results

Model (dependent variable) Hausman test p-value Type of panel regression
I T1 202,506 0,0000 With fixed effects
I T5 11,34 0,0784 With random effects
I T7 26,98 0,0001 With fixed effects

Sources: developed by the authors.

Thus, the study will construct two-panel regression models with fixed effects and one model with random
effects. Table 7-9 presents the results of the regression models.

Table 7. Results of the first model with the dependent variable I T1

Variables Reg. coef. t-stat p-level
1_S1 -154,8 -0,2 0,841
1_S4 1412,439 3,73 0,000
1_S6 -6,492 -1,64 0,103
Gl 1,199 3,65 0,000
G2 23,196 0,07 0,945
G3 -108,365 -0,28 0,779

_cons 127361 3,66 0,000

R2=0,75

F=5,96 at p=0,0000
Sources: developed by the authors.
Table 8. Results of the second model with the dependent variable | _T5

Variables Reg. coef. t-stat p-level
I_S1 169,646 0,39 0,698
|_S4 474,016 2,15 0,031
1_S6 -6,979 -4,27 0,000
Gl 0,436 2,30 0,022
G2 -14,257 -0,06 0,954
G3 -255,273 -0,89 0,373
_cons -8060,126 -0,48 0,635

R?=0,77

7°=29,85 at p=0,0000
Sources: developed by the authors.
Table 9. Results of the third model with the dependent variable I_T7

Variables Reg. coef. t-stat p-level
1_S1 152,001 3,70 0,000
1_S4 -8,361 -0,41 0,679
1_S6 -0,302 -1,43 0,154
Gl 0,083 4,76 0,000
G2 -24,173 -1,34 0,180
G3 -40,617 -1,98 0,050
_cons -6865,562 3,70 0,000

R?=0,81

F=7,28 at p=0,0000

Sources: developed by the authors.

The obtained results of regression modeling make it possible to construct the corresponding three

regression equations (13-15).

I.T; = 127361 — 154,815, + 1412,43915, — 6,49215, + 1,199G; + 23,196G, — 108,365G3
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I_Ts = —8060,126 + 169,6461s, + 474,01615, — 6,9791s + 0,436G, — 14,257G, — 255,273G3 (14)
I_T, = —6865,562 + 152,00115, — 8,361I;, — 0,302]5, + 0,083G; — 24,173G, —40,617G3  (15)

The obtained criteria values F and 42, as well as the corresponding p-value, all three constructed models
are statistically significant. The quality of the built models is also confirmed by the obtained coefficients of
determination R?, which for all models show a good result (more than 70% of the dependent variables variation
is due to the change of the independent variables involved in the study). Thus, the simulation results are
reliable and can be used to make predictions. Statistically significant relationships (p-value — less than 0,05)
are observed between the following variables:

— High technology exports (1_S4) and Import (I T1) —with an increase in I_S4 per unit, I T1 by 1412,439
bln USD;

— High technology exports (1_S4) and Current account balance (I_T5) — with an increase in 1_S4 by one
unit, I T5 will increase by 474,016 bln USD;

— Patent applications by residents (1_S6) and Current account balance (I_T5) — with an increase in |_S6
by one unit, I T5 will decrease by 6,979 bin USD;

— Innovation index (1_S1) and External balance on goods and services, billion USD (I_T7) — with an
increase I_S1 by one unit, [ T7 will increase by 152,001 bln USD.

Conclusions. Despite the difficulties and obstacles, international trade has continued to work effectively
in time and after the COVID-19 pandemic. At the same time, the pessimistic forecasts of experts were never
realized. The positive factors that restrained the rapid decline of international trade and the world economy
are the rapid adoption of the new “rules of the game” by all participants in remaining international commodity
markets. A contribution to the investigation of the role of innovation in international trade was made by Silva
et al. (2022). A group of scientists investigated the relationship between innovative products and the export
performance of small and medium-sized companies. The results obtained in this article are applied during the
formation of enterprises' business strategies. However, the drawback is that the accepted recommendations
can be used only at the micro level, unlike the results in this article. A study by Huang (2022) investigated the
correlation between international trade and innovations in private companies. Unlike this research, the author
allows identifying the functional influence of the determinants of international trade. Considering the obtained
conclusions, this can be the basis for further research.

A complex econometric model was built following the article's purpose to confirm the hypothesis regarding
the direct dependence between the country’s innovative development and their positioning in the field of
international trade. The object of the investigation is forty-four European and Asian countries were selected
from 2006 to 2021. At the first stage of the study, a Canonical Correlation Analysis was built between a group
of indicators that characterize innovative development and the level of development of international trade of
the countries under study. It was determined that the variation in indicators of innovative development
explains more than 52% of the variation in international trade indicators. The strongest correlation is observed
between the following indicators: High technology exports and the following indicators of international trade
— Import, Export, Current account balance, External balance on goods and services; Patent applications by
residents and the following indicators of international trade — Import; Export; Current account balance;
External balance on good and services. In the second stage, a Multivariate Panel Data Regression Model was
built. The obtained results proved the presence of a direct statistically significant relationship between High
technology exports, Imports and Current account balance; Innovation index and External balance on goods
and services. An inverse functional dependence was found between the indicator Patent applications by
residents and the Current account balance. Thus, the identified correlation-regression dependencies generally
provide a basis for confirming the hypothesis of a direct relationship between the country’s innovative
development and its positioning in the field of international trade.

Thus, considering the obtained results, they are limited by only the macro level. In future investigations, it
is necessary to adapt the proposed methodology to develop a functional basis for the analysis of the impact of
innovations on the ecosystem of specific enterprises. It is necessary to consider the national aspects of
conducting business and the state policy implication of supporting the digitization of crucial stages of
production. In this way, it will be possible to form conglomerations of companies according to the level of
their informatization within the country. This aspect will make it possible to identify potential business clusters
that will contribute to the development of international trade.
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Ynpap/iHHS MiZKHAPOJHOIO TOPriBJIel0 B KOHTEKCTi 3a0e3neyeHHs] iHHOBaNiliHOT0 PO3BUTKY

[epen xoMmaHisAMH, SIKi IPOIIOHYIOTH CBOT IPOJYKTH Ta HOCIYTH Ha 30BHIIIHBOMY PHHKY, IIOCTa€ HU3Ka YHIKAaIbHHUX
BHYTPIIIHIX Ta MD>KHAPOJIHUX BUKIIMKIB, 1I00ajIbHA KOHKYPEHILisl Ta 10JaTKOBI BUMOTU. PO3BUTOK HalKpalux NpaKTHK
i BpaxyBaHHS €BOIIOIIi TOProOBEJBbHUX TIIPOIECIB, CTpAaTeriif, NpaBWl, a TAaKOX TEXHOJOIYHUX IHHOBALill €
000B’SI3KOBUMH U1 O€3NepEPBHOCTI Ta MPOLBITAHHS HA MDKHAPOJHOMY PHHKY. Y CTaTTi y3araJlbHEHO apryMEHTH Ta
KOHTPapryMEHTH B paMKax HayKOBOi AHMCKYCIi II0JI0 MICLS Ta MEPCIEKTUB CUCTEMH MIXKHAPOIHUX TOBAPHO-BATIOTHUX
BIZITHOCHH B YMOBaX 1HHOBalliHHUX MPOLECIB Ta NMEPCIEKTUB MIXKHAPOIHOTO 0OMIHY HAyKOBO-TEXHIYHUMH 3HAHHSIMH Ta
TeXHOJIOTisiMA. OCHOBHOIO METOIO JOCI/KEHHSI € i ITBEPDKEHHS TII0Te31 NPO NPHUCYTHICTH (YHKIIOHAIBHUX 3B’ A3KiB
MK MDKHapOJJHOIO TOPTiBJICIO Ta PIBHEM IHHOBALIIITHOTO PO3BUTKY KpaiHH BiAMOBIJHO 10 HALIOHAJILHUX OCOOIMBOCTEH.
MeTtoanuHUM 1HCTPYMEHTapieM JOCIHI/DKEHHS € METOAM KAaHOHIYHOTO KOpENSIIHOro aHamizy Ta MHOXHHHOTO
MAHEJIFHOTO PETPECiifHOr0 MOJENIOBAaHHS, IO JO3BOJMIM (hopMalliyBaTH K SIBHI, TaK 1 JIATEHTHI 3B’S3KH MiX
JocimkyBaHuMHU 00’ ektamu. O0’exToM nociimkeHHs € nani 44 kpain €Bpornu Ta A3ii 3a mepioz 3 2006 mo 2021 pp.. Y
3B’SI3KY 3 UM MacHB BXiTHUX JaHUX MOJAHO Y BUTIIAAI HE3aJICKHIX 3MIHHHAX (perpecopiB), sKi iNeHTU(DIKYIOTh piBEHB
IHHOBAIIIITHOTO PO3BUTKY KpaiH, Ta 3aJIe)KHUX 3MIHHUX (PErpecanTiB), sIKi BKa3yIOTh Ha AWHAMIKY MXKHApPOIHOI TOPTIBIi,
BEJICHHS Oi3HECy, 3aralbHUX BHYTPIIIHIX €KOHOMIYHIX YMOB. KpiM TOro, 3MiHHI 3 KOXKHOTO BU3HAYEHOTO OJIOKY OyJIo
3aCTOCOBAHO i yac moOyIoBU KaHOHIYHOI KOpesiiiiHoT Monemi. BusBieHi KopemsIiifHO-perpeciiHi 3ajJeXHOCTI B
[IIOMY JIal0Th MiJICTAaBH MIATBEPAUTH TIOTE3y MPO MPSMHUiL 3B’ 130K MK PIBHEM 1HHOBAIIHHOTO PO3BUTKY KpaiHU Ta il
MO3UIII0BaHHsIM Yy cepi MibkHapoaHOi Toprieii. EMmipudHo 00rpyHTOBaHO 00epHEHY (YHKIIOHAIBHY 3aJIEXKHICTD MIXK
IHIMKATOpPOM 3asiBOK Ha MATEHTH pPEe3UJICHTaMH Ta OajlaHCOM IIOTOYHOIO paxyHKy. Y MalOyTHIX JOCIIKEHHSIX
METOJOJIOTII0 JJIsi PO3poOKH (PyHKIIOHANBHOI 0a3u Juis aHaji3y BIUIMBY IHHOBAIii Ha €KOCHUCTEMY KOHKPETHHX
HIAIPUEMCTB HEOOXITHO a/lalTyBaTH BPaxOBYIOUM HalliOHaJIbHI aclieKTH Oi3Hec-CepeIOBHINA Ta JepP>KaBHY MOJITHKY
111010 MiATPUMKH 1K poBi3auii eraniB BUpOOHHULITBA.

Karouogi ciioBa: iHHOBaIi1, MiXXHAPO/IHA TOPTIBIIA, YIIPABIIHHS MI>KHAPOAHOIO TOPTIiBIICIO, IHHOBAIIHHUH PO3BUTOK,
KaHOHIYHMH aHalli3, IaHeJIbHa PETpecis.
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