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In modern conditions, the development of all types of activities of industrial enterprises is transformed due to innovative development. This impact is especially
significant on the export-import activity of enterprises. The aim of the article is to substantiate the information and analytical support for assessing the impact of
innovative development of industrial enterprises on export-import activity on the basis of specifying the type of impact, main components and directions of innova-
tive development of export-import activity of industrial enterprises in Ukraine. Theoretical significance is given to the substantiated main components of the impact
of the innovative development of industrial enterprises on their export and import activities separately, as well as the main directions of innovative development of
export-import activities of industrial enterprises in Ukraine. Practical significance is given to the recommendations on the system of indicators that characterize the
transition from the raw material model to the export of products with high added value at the macro level and the system of indicators that characterize the impact
of the innovative development of industrial enterprises on export-import activities. It is found that the lagging effect of the innovative development of industrial
enterprises on export-import activity and the assessment of its lag are of significant practical importance. The article proposes dynamic econometric models with a
distributed lag to determine this lagging effect of two types: in the form of a multifactor model with lag variables and a pair nonlinear model with lag variables. The
definition of lag is of particular importance in the formation of management decisions. The main stages of the methodological approach to assessing the innovative
development of export-import activity of large State-owned industrial enterprises, which ensure economic stability in conditions of limited activity, are proposed.
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n modern conditions, the innovative development

of industrial enterprises is a driving force behind

the transformation of their export-import activi-
ties, which is reflected in changes in the structure of
trade turnover, increased competitiveness in global
markets, increased portfolio diversification, brand
strengthening, reduction of import dependence and
critical dependence on the import of scarce energy
resources. In 2025, Ukraine reduced the share of the
EU in the total volume of exports, which reflects not
only restrictions on Ukrainian goods but may also in-
dicate the balancing, to some extent, of the geographi-
cal structure of exports and the growing role of Asian
and African markets [1]. The dynamics of import of in-
tellectual services, software, and patents (royalties) in
Ukraine during 2014—2025 reflects the transformation
of the national economy: from the consumption of for-
eign licenses in industry to the mass implementation
of cloud solutions and IT products. The importation of
energy-efficient and environmentally friendly technol-
ogies into Ukraine during 2014-2025 has progressed
from isolated investment projects to the mass import
of equipment for energy independence. In 2024-2025,
there is a sharp increase in the imports of energy gen-
eration and storage devices, caused by enemy attacks

232

on the domestic energy system. During these years,
an innovative transformation of export-import activi-
ties in Ukraine is taking place, reflected in the transi-
tion from a raw material model to high value-added
goods, the digitalization of logistics, the simplification
of customs procedures, and integration with European
green and technological standards.

egarding the digitalization of customs and trade
procedures, the following measures have been
implemented: 1) an information system «Sin-
gle Window for International Trade» has been cre-
ated, which unites customs and regulatory authorities;
2) an electronic cabinet has been developed, allowing
enterprises to interact with the State Customs Service
online; 3) a procedure of joint transit is being imple-
mented to simplify trade routes with the countries of
the European Union. In Ukraine, government pro-
grams such as the Innovation Development Fund are
in operation, which stimulate the production and ex-
port of products in the fields of defence-tech, robotics,
and unmanned technologies [2].
The aim of the article is to substantiate the in-
formation-analytical support for assessing the impact
of innovative development of industrial enterprises on
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export-import activities based on clarifying the type
of impact, the main components, and directions of in-
novative development of export-import activities of
industrial enterprises in Ukraine.

The resolution of problems of innovative devel-
opment of industrial enterprises and their impact on
export-import activities is the subject of research by
foreign scientists, such as G. Kore [3], Y. Lyu, L. Wang,
Y. Lu [4], K. Chang, H. Zhang, B. Li [5], ]. . Montégu,
J. A. Pertuze, C. Calvo [6], N. Bocken, ]. Konietzko [7],
and others.

The analysis of the dynamics between innova-
tions, market structure, and trade indicators is pre-
sented in the work of G. Kore [3], where the impact of
innovations at an aggregated level is first considered,
and then the effect at a disaggregated level or firm level
is assessed.

Researchers Y. Lyu, L. Wang, Y. Lu concluded that
cross-border e-commerce is increasingly becoming an
important driver for improving factor productivity at
the enterprise [4]. The impact of the digital economy
and industrial agglomeration on the rationalization
and development of industrial structure was studied in
the work of researchers K. Chang, H. Zhang, B. Li [5].

In their work, researchers J. P. Montégu, J. A. Per-
tuze, C. Calvo examine in detail the impact of import
activity on technological and non-technological inno-
vations in Chilean firms and concluded that importers
demonstrated a significant advantage in implementing
product, marketing, and organizational innovations [6].

any domestic scientists have also addressed
Mthe issues of the impact of innovative de-
velopment of industrial enterprises on
their export-import activities, namely: V. Heyets [8],
A. Dunska, O. Pinchuk [9], N. Vnukova. [10], V. Nyzh-
nyk, I. Nyzhnyk [11], N. Khomiuk, O. Bilous [12],
V. Ponomarenko, L. Malyarets, N. Vnukova, and others
[13]. The well-known scientist, academician V. Heyets,
emphasizes the need to revive Ukraine’s potential in
high-tech sectors and in those types of activities that
were quite highly developed in the pre-war period and
have maintained their level to this day [8]. In the stud-
ies of A. Dunska and O. Pinchuk, the composition of
the innovation instrumentarium at the macro and mi-
cro levels is substantiated, which differs in hierarchi-
cal structure, including mechanism, strategy, program,
project, and also differs in terms of directions of in-
novative impact, namely: technological, organization-
al, marketing, financial, and ecological. The authors
proposed digital tools for foreign economic activity,
in particular, ERP, CRM, Al, Blockchain, export plat-
forms, IoT solutions [9].
N. Vnukova formulated potential innovative di-
rections for identifying, analyzing, and solving prob-
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lems of export-import activities of business entities,
namely: 1) building structured models to calculate
the costs and revenues of this activity; 2) using syn-
thetic approaches to determine State regulation;
3) using an additive-analytical approach in determin-
ing the absolute effect; 4) identifying the influence of
specific factors on this activity; 5) applying an integra-
tive approach in evaluation; 6) improving accounting
and taxation through differences in various countries;
7) new approaches in own trade relations [10].

V. Nyzhnyk and I. Nyzhnyk formulated the main
innovative approaches to increasing the competitive
advantages of foreign economic activity, namely: State
support in the reproduction process, insurance of neg-
ative risks in the system of implementing investment
strategies, formation of capital investments in profit-
able projects, elimination of imbalances in industry
support, amendments to regulatory legal documents,
development and activation of financial resource in-
vestment in equipment leasing, investment of funds
in accelerated self-sufficiency, reduction of import de-
pendence of production [11].

N. Khomiuk, O. Bilous highlight innovative ap-
proaches to the development of foreign economic ac-
tivity strategies aimed at increasing the competitive-
ness of enterprises: 1) integration of digital platforms
into business processes (automation of operations
management and logistics, creation of a platform for
analytics management, integration of e-commerce
platforms, cloud solutions for activity coordination);
2) risk-oriented approach to FEA management (sce-
nario modeling, risk identification, integration of risk
monitoring tools); 3) consumer data strategy (analysis
of consumer behavior and external markets, adapta-
tion of products and services based on market analy-
tics) [12]. Thus, the analysis of the indicated and other
works of scholars and practitioners allowed highlight-
ing the main components of the impact of innovative
development of industrial enterprises on their export
and import activities (Fig. 1) and the main directions of
innovative development of export-import activities of
industrial enterprises in Ukraine (7bL. 1).

To reflect the innovative development of
Ukraine’s export-import activity, it is recom-
mended to use indicators that characterize the
transition from a raw material model to the exportation
of high value-added products, technological renewal
of imports, digitalization of trade and customs proce-
dures, efficiency in the use of intellectual property, and
competitiveness in international markets [14; 15]. This
system of indicators should be structured according to
the following components: 1) indicators of exporta-
tion structure and quality (the share of high-tech and
knowledge-intensive goods in total exports; the share
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Import activity of the enterprise:

I

Innovative development
of an industrial enterprise

> - renewal of the material base;
- change in the structure

of imports;
- technology transfer

L

> Export activity of the enterprise:

- increase in profitability;

- improvement of image
in international markets;

- learning through export

Fig. 1. Main contemporary components of the impact of innovative development of industrial enterprises
on their export and import activities

Source: composed by the authors.

Table 1

Main directions of innovative development of export-import activities of industrial enterprises in Ukraine

Direction

Content of the direction

1

2

Implementation of digital technologies to en-
sure logistics in FEE

Formation of digital logistics and supply chains based on the use
of the Internet of Things, artificial intelligence, blockchain with the aim
of tracking cargo in real time, optimizing routes.

Implementation of digital technologies for
automation of accounting and control in FEE

Adaptation of accounting for foreign economic operations to the con-
ditions of international trade and their changes

Implementation of digital technologies in
terms of using electronic trading platforms

Use of online platforms for finding partners, selling goods, and enter-
ing new markets

Improving staff qualifications

Training staff to work with new analytical tools and digital platforms

Implementation of a green economy

Promotion and stimulation of green exports (organic products and
environmentally friendly raw materials), implementation of EU envi-
ronmental standards

Implementation of digital technologies for
customs regulation in FEE

Creating electronic document management, including the transition
to electronic customs declarations, digital certificates of origin, auto-
matic licensing

Management reform

Carrying out State-controlled and legal reforms aimed at adapting
Ukrainian legislation to EU standards, State support for exporters, sup-
port for enterprises under limited operational conditions.
Implementing transformational processes in the enterprise through
improving strategic planning, EID controlling, enhancing information
support, optimizing economic and administrative methods to increase
the efficiency of operational regulation in response to market changes

Implementation and dissemination of import
substitution mechanisms

Reducing imports through the use of domestic efficient, cheaper, and
high-quality raw materials, materials, and less energy-intensive com-
ponents. Production of domestic high-quality competitive products
with high added value

Diversification of markets, products, and ser-
vices

Ensuring stability, reducing risks, and increasing competitiveness,
entering new foreign markets, search for new countries importing
domestic products, reorientation to other markets, and diversification
of sources of raw materials, equipment, and components
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End of the Thl. 1

1

2

Investment in research and experimental
development

Investing in the development of new high-tech products and techno-
logies that meet international standards, creating knowledge-inten-
sive industries

Expansion of cooperation with international
partners, acceleration of European integration

Creating free trade zones, integrating Ukraine into the EU market,

in particular, sectoral integration into the EU digital, energy, and trans-
port markets, expanding industrial visa-free regimes, financial assis-
tance from international partners, and cross-border cooperation

Source: composed by the authors.

of finished products with high added value relative to
raw materials; the number of new product items ex-
ported to foreign markets; geographical diversification
of exports); 2) indicators of import innovativeness (the
share of machinery, equipment, and vehicles in the to-
tal import structure; volumes of imported intellectual
services, software, and patents; importation of energy-
efficient and environmentally friendly technologies);
3) indicators of efficiency and competitiveness (profit
per unit of exported product; average annual growth
of the market share of the main innovative exported
products; percentage of certified exported products);
4) indicators characterizing the level of institutional-
ity and digitalization (level of digitalization of customs
procedures; number of joint innovation projects, grant
programs, and small and medium business support
programs aimed at exportation).

he listed indicators systematically and thor-
oughly reflect the innovative development of
export-import activities, but their significant

problem is, for the most part, the absence in official
statistics. However, some indicators are available on of-

ficial websites. Fig. 2 and Fig. 3 display the dynamics of
the share of high-tech and knowledge-intensive goods
in the total volume of exports and the dynamics of the
share of machinery and equipment in imports during
2014-2025 [16]

The analysis of Fig. 2 indicates both a low level of
the share of high-tech and knowledge-intensive goods
in Ukraine’s total exports, and its decline since 2022
and a slow recovery. The analysis of Fig. 3 indicates
fluctuations in the dynamics of the share of machinery
and equipment in Ukraine’s imports, and since 2022
there has been a clear growing trend.

are influenced by various factors, either immedi-

ately or with a delay. Mostly, it is lagged factors
that ensure sustainable development. It is known that
investment in education, science, and infrastructure has
the longest lags, but it is precisely they that transform
the national economy from raw-material-based to tech-
nological, ensure high labor productivity, and economic
resilience. To determine the lagging impact of factors
on the result, econometric dynamic models with dis-

E: conomic development indicators of the country
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Fig. 2. Dynamics of the share of high-tech and knowledge-intensive goods in the total volume of exports of Ukraine
(HTKEU) during 2014-2025

Source: [16].
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Fig. 3. Dynamics of the share of machinery and equipment in Ukraine’s imports (MEIU) during 2014-2025

Source: [16].

tributed lag and autoregression models are used. Using
distributed lag models, research was conducted on the
lagging impact on the goods exports (Y) and GDP per
capita of Ukraine (nominal, USD) (Y)) of the following
factors: the number of industrial enterprises that sold
innovative products (goods, services) that are new only
to the enterprises (X,); the number of industrial enter-
prises that implemented innovative processes (X,); the
expenditures on innovations of industrial enterprises
(UAH thousand) (X,); the quantity of implemented in-
novative products (goods, services) (new to the market,
industry) (X,); the share of the volume of sold innova-
tive industrial products (goods, services) in the total
volume of sold products (goods, services) of industrial
enterprises (industry) (X;); the number of enterprises
that engaged in e-commerce (X)).

owever, before determining the lagged impact
Hof factors on the indicators of goods exports

(Y) and GDP per capita of Ukraine (nominal,
USD) (Y)), it is necessary to calculate multifactor re-
gression models of the current impact of these factors
(first stage). The calculations showed that not all mod-
els turned out to be statistically sound. Next, in the
study of the lagged effects of factors, dynamic mod-
els with distributed lag should be calculated (second
stage). But among these models, there were also mod-
els that were insignificant. The third stage in determin-
ing the lagged impact of factors on the specified out-
come indicators is the calculation of paired regression
models with the identified influential variables. Thus,
according to the stages of the proposed algorithm for
determining the lagged impact of factors, the follow-
ing statistically sound models were obtained:

Y:f(Xl; er Xg) X4; X57 XG);
Y = 56,289 + 0,963X, + 0,532X, + 0,018X, + 0,367X,;
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R?=0,659; F = 5,10 (p — value = 0,0476);
Y=f(X, Xigr Xijg XllgS);
Y'=22,24 +0,085X, ,; R = 0,873;
F =20,67(p — value = 0,0199);
Y = ! ;
0,064 —-0,0073In (Xllgl)
F =8,83(p — value = 0,0311);
1

R?=0,638;

Y=——— . R2=0405
0,015+ 2,124
Xlng
F =4,83(p — value = 0,0411);
1

Y= R?=0,752;

0,026 (3,22E ~8) Xy, ;
F=15,19(p - value = 0,0114);
Y=f(X, KXy Xy X4lg3);
Y'=743 +0,087X,,; K> = 0,828;
F =14,43(p - value = 0,032);
¥ = (1180,42+0,003X2,.3); R*=0,638;

F =5,28(p - value = 0,0497);

Y= \/(141 1,89+814,72.X32,,,); R? = 0,768;
F =16,54(p — value = 0,0097);
Y= : iR
0,014 -0,0073/ (Xs;,3)
F =5,86(p — value = 0,0411);

1
-0,0039 + M
6igl
F =4,80(p - value = 0,0501);

Y, =f(X}, Xy, Xy, X, X, X5

2=0,563;

Y= R? =0,432;
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Y, =5032,68 + 6,253X, + 1080,37X; R =
F=1510(pp - mlue 0 0076)

Y, =f(X,, Xugl,X lg,, X,lg,);
Y, =6137,81 -4 Oleng, R*=0,923;
F =35,73(p — value = 0,0094);
Y, =13789,8 - 1683,55[}/1)(1;
R? = 0,488; F = 5,72(p - value = 0,05001);
3,081E9

= || 8,61E6+——
Xllgl

F=5,79(p — value = 0,051);
4,159FE9

_ || 7,67E6+2
Xiigo

F=9,69(p — value = 0,0358);
77,338

2
F =545(p — value = 0,05002);

77,076

0,858;

J; R?=0,358;

JRQ 0,7078;

Y, = exp(S 03+—— J R?=0,29;

Y, = exp(& 078+ J R? = 0,472;

2Ig1
F =5,58(p — value = 0,049);

Y, = 9,78E6+3’53E9 :R% = 0,658;
2Ig2

F =7,69(p — value = 0,05);
3,08E£9

= || L388ET += :R2=0,357;
X193

F=5,69(p — value = 0,048);

Y =/ X XSlgl’ XSng’ XSlgB)

Y, = (L197E7 +0,656X7);
Y, = 814,34 + 149X, ; R, = 0.905;
F =28,68(p — value = 0,0127);

R? = 0,372; F = 5,14(p — value = 0,0487);
Y, =f(X, X4lg1’ X4lg2’ X4lg3)
8,24FE9

4
F =5,45(p — value = 0,050);
Y, =6063,9 - 2 48X4lg2’ R? =0,90;
F=27,05(p - value = 0,0128);

Y, = \/(4,65E7—4,438X62,g2) R? = 0,506
F=5.2(p — value = 0,0491).

Y, =exp (89042+ J R? =0,359;

The rest of the models, according to the Student’s
t-test, Fisher’s test, and the coefficient of determina-
tion, turned out to be insignificant.
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PIths, the calculated models with lagged vari-
ables indicate that changes in the export of
goods (Y) in Ukraine depend on: 1) the cur-
rent impact of factors such as the number of indus-
trial enterprises that sold innovative products (goods,
services) that are new only for the enterprises (X)), the
number of industrial enterprises that implemented in-
novative processes (X ); expenditures on innovations
of industrial enterprises (UAH thousand) (X,); the
quantity of implemented innovative products (goods,
services) (new for the market, industry) (X,); 2) the
delayed nonlinear impact of the number of industrial
enterprises that sold innovative products (goods, ser-
vices) that are new only for the enterprises (X, gl) with
a lag of one and two years; 3) the delayed nonlinear
impact of the number of industrial enterprises that
implemented innovative processes (X,) with a lag of
one year; 4) the lagged nonlinear effect of the intro-
duced innovative products (goods, services) (new to
the market, industry) (X, o Xy gs) with a lag of one
year and three years; 5) the lagged nonlinear effect of
the share of the volume of sold innovative industrial
products (goods, services) in the total volume of sold
products (goods, services) of industrial enterprises
(industry) (X, sig ,) with a lag of three years; the lagged
nonlinear effect of the number of enterprises engaged
in e-commerce (Xel |) with a lag of one year. Thus, it
can be said that there is a significant lagged effect of
innovation activity factors on the export of goods in
Ukraine. At the State level, it is necessary to develop a
system of managerial measures to reduce the lag of the
impact of innovation activity factors on export-import
activities in Ukraine.

The calculated models with lagged variables also
indicate that changes in Ukraine’s GDP per capita
(nominal, USD) (Y;) depend on: 1) the current impact
of the number of industrial enterprises that imple-
mented innovative processes (X,) and the share of the
volume of sold innovative industrial products (goods,
services) in the total volume of sold products (goods,
services) of industrial enterprises (industry) (X);
2) the current and lagged nonlinear impact of the
number of industrial enterprises that sold innovative
products (goods, services) which are new only to the
enterprises (X, X, X,,,,) with a lag of one and two
years; 3) the current an lagged nonlinear impact of
the number of industrial enterprises that implemented
innovative processes (X le y XngQ, Xzz 3) with a lag
of one, two, and three years; ) the current and lagged
nonlinear impact of expenditures on innovations of in-
dustrial enterprises (UAH thousand) (X;, X;, g3) with a
lag of three years; 5) the current and lagged nonlinear
effect of the number of implemented innovative prod-
ucts (goods, services) (new to the market, industry)

(X X,yyp) with a lag of two years; 6) the lagged nonlin-
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ear effect of the number of enterprises that conducted
electronic commerce (X, ) with a lag of two years.
Thus, there is also a &gm%cant lagged effect of inno-
vation activity factors on GDP per capita of Ukraine
(nominal, USD) (Y;). The calculated models allow de-
termining the magnitude of the lagged effect of inno-
vation activity factors on the resulting macroeconomic

indicators.

'I'o determine the lagged effect of innovation

activity factors on the development of a com-
pany’s export-import activities, econometric
dynamic models with a distributed lag are also rec-
ommended. At this, the development of export-im-
port activities should be characterized by indicators
such as revenue from product sales for export (UAH
thousand), net income from sales of products (goods,
works, services) (UAH thousand), gross profit (UAH
thousand), net financial result (UAH thousand), gross
profitability (%), operational profitability (%), volume
of products sold (goods, works, services) on the do-
mestic market (UAH thousand), export efficiency coef-
ficient, import efficiency coefficient, overdue liabili-
ties coefficient, level of production capacity utilization
(%), total capital investments (UAH thousand), labor
productivity of one employee of the industrial-pro-
duction staff (UAH thousand/person/month), share of
employees engaged in scientific and technical activi-
ties (%), total asset use (UAH thousand), fixed assets
(UAH thousand) [18].

The analysis of the works of scientists and prac-
titioners who studied the problems of innovative de-
velopment and the development of export-import ac-
tivities of enterprises, and its assessment, showed the
appropriateness of the corresponding logic of the main
stages of the methodological approach, which is pre-
sented in Fig. 4.

The specified stages of the methodological ap-
proach to assessing the innovative development of ex-
port-import activities can be the stages of forming the
corresponding strategy of large State-owned industrial
enterprises.

CONCLUSIONS

Thus, the transformational processes occurring
in the domestic economy primarily encompass inno-
vative activities and export-import activities, which
contribute to strengthening economic resilience under
the limitations of industrial enterprises’ operations.
The main components of the impact of innovative
development of industrial enterprises on their export
and import activities have been identified, providing
opportunities both for the development of these activ-
ities and for increasing the efficiency of the enterprise’s
overall economic activities. The generalized main di-
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rections of innovative development of the export-
import activities of industrial enterprises in Ukraine
reinforce theoretical foundations and have practical
significance in finding development reserves at a spe-
cific enterprise. The proposed econometric dynamic
models with distributed lag for assessing the impact
of innovative development of industrial enterprises
on export-import activities are an analytical tool for
determining the lag of influence, which is important
to consider in the development of substantiated man-
agement decisions and strategy formation. The excel-
lent content and logic of the methodological approach
stages for assessing the innovative development of ex-
port-import activities allow for scientifically grounded
development programs for large State-owned indus-
trial enterprises. u
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