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YkpaiHu. Hasodumeca OemasibHUl aGHANI3 Cy4acHUX Memo0o0JsI02iYHUX nioxo0i8 00 NPOEKMYBAHHA
JloeicmuyHux — cucmem, wo  3abesneyyrome adanmusHicme ma  00820CMpPOKO8Y
XummesoamHicms 8 ymosax HecmabinbHOI eeonosimuyHoi ma ekoHomiyHoi cumyayii. Ocobnusea ysaza
npudinaemsca iHmezpayii npuHyunie ESG (ekonozidHux, couianbHUX ma ynpassiHceKux) 8 apximexkmypy
JIaHYto2ie  NOCMavyaHHA. JJocnioeHHA 30CepedXyeEmuCa HA CiZlbCbKO20CNOOapCbKOMy ma Xap4o80oMy

cmitikicme,

CeKmopax AK OCHOBHUX 2as1y3AX, OPIEHMOBAHUX HA eKCNOpM, BU3HAIOYU iX 8pA3/1UBICMb MA KITIOHO8Y POJIb Y
HayioHanbHili eKOHOMIYHIl 6e3neyi. 3a80AKU NOEOHAHHIO MOOEOBAHHA CUeHapiie, koHUenuyil yugpposoi
mpaHcgopmayii ma nopigHANBHO20 aHanizy Haukpauwjux npakmuk kpaiH €C ma OECP, cmammsa nponoHye
00pOXHI0 Kapmy 0514 mpaHcghopmayii nozicmudHux cucmem YkpaiHu. Haykosa Hosu3Ha nosszae y po3pobui
2i6pUOHOT MOOesti, AKAa NOEOHYE JT02ICMUKY HA OCHOBi OdHUX MAd pe2ioHdsIbHi NOKA3HUKU cmilikocmi, wo
0o38os11€ 30ilicHo8amu yinvosi insecmuyii ma nnadysamu nonimuky. Cmammsa mae Ha memi iHiyitoeamu
wupwly OUCKYCito Wo00 cmpameziyHoi pecmpykmypu3auii ekcnopmHoi ozicmuku YkpaiHu ma ciayeyeamu
OCHO8010 0718 MalibymHix eMnipudyHuUx 00C/1iOXKeHb MA NITIOMHUX BNPOBAOXKEHS.

Knioyoei cnoea: crtanictb; NaHUOrM NOCTaYyaHHA, eKCMopT, JIOTICTUYHE MOAENIOBAHHA, arpapHa

NoricTuka, undpoeisadis, iHPppacTpyKTypa, pn3nKn, TpaHcHOopMaLif, KOHKYPEHTOCMPOMOXHICTb.

Intraduction. Current geopolitical and
economic conditions pose new challenges for
Ukraine, particularly in the field of
international trade. The most thorough
theoretical and methodological foundations
of Ukraine's export-import potential have
been studied in works [1, 2]. Article [3] is
devoted to the study of theoretical and
applied aspects of improving the efficiency of
foreign economic activity management of
enterprises in  modern  geopolitical
conditions. Works [4, 5] are devoted to the
organization of supply chains for export and
import goods and costs under import and
export contracts. The works [6, 7] are devoted
to the study of innovative and technological
support for the sustainable development of
Ukraine's economy in the context of transport
and logistics clusters. The works [8-10] are
devoted to the modeling of logistics
processes, the value system of the eco-supply
chain, and the strategizing of enterprises'
activities. Successful integration into the
global market requires the modernization of
logistics infrastructure and the development
of sustainable supply chains. Given the high
share of agricultural exports, there is a need to
rethink approaches to the planning,
functioning, and management of export-
oriented logistics systems.

The purpose and objectives of the
study. The purpose of the study is to

comprehensively justify the feasibility of
using innovative methods for modeling
sustainable supply chains in export-oriented
sectors of Ukraine's economy, taking into
account  current  challenges, digital
transformation, and sustainable development
requirements. Particular attention is paid to
the formation of an integrated logistics
strategy that ensures the improvement of the
efficiency of the national logistics
infrastructure, environmental responsibility,
and social orientation.

The main objectives of the study include:

- analyzing the current state of export
and logistics chains in Ukraine and identifying
their weaknesses; studying global experience
in designing sustainable supply chains with a
focus on the agro-industrial sector and the
food industry;

- developing a conceptual model of a

sustainable supply chain focused on
sustainability, digital integration, and
flexibility;

-  selecting and  justifying a
methodological basis for quantitative
modeling of chains using scenario analysis
tools, KPIs, and geoanalytics; identifying
critical success factors for implementing a
sustainable chain model in the real conditions
of Ukraine;

- Formulation of practical
recommendations for state regulation and



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT",

ISSN 2708-3195

the private sector on the construction of
logistics hubs, taking into account
international ESG standards and the
prospects for European integration.

Main material and results. The work
uses a systematic approach to modeling,
which involves assessing three components:
economic efficiency, environmental
feasibility, and social impact. The SCOR, Triple
Bottom Line, and Data-Driven Logistics
models were studied. The analysis showed
that traditional logistics networks in Ukraine
are vulnerable to risks and have low flexibility.
The use of digital platforms, smart contracts,
and loT solutions is proposed to optimize the
interaction of chain participants. Within the
framework of scenario modeling, potential
transport and logistics hubs (Odesa, Lviv,
Dnipro) and areas for investment in transport
and IT infrastructure have been identified.

In the current global economy, the
sustainable development of logistics systems
is a key requirement for the functioning of

export-oriented sectors. Modeling
sustainable supply chains involves a
harmonious combination of economic

feasibility, environmental safety [11, p. 26],
and social responsibility. The Triple Bottom
Line (TBL) concept plays a central role in the

where:
—- infrastructure investments;
@- potential hubs

Odessa
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formation of such models, as it focuses on
three components: “profit — planet — people”
[12, p. 45].

Global experience shows that countries
with a high level of logistics digitization
achieve higher efficiency in supply chain
management. In particular, the Netherlands,
Germany, and South Korea are actively
implementing Big Data, IoT, and blockchain
technologies in logistics processes. This
reduces costs, increases delivery accuracy,
and ensures transparency at all stages of
goods movement [13].

The Ukrainian logistics infrastructure is
undergoing structural transformation. Data
from the State Statistics Service of Ukraine
indicate uneven development of logistics
routes and critical dependence on road
transport [14]. A significant part of export
flows (especially agricultural products) passes
through the seaports in the south of the
country, which makes the chains vulnerable
to geopolitical risks.

Figure 1 shows the structure of Ukraine's
main export destinations in 2023, where the
dominance of agricultural products is clearly
evident. This highlights the need to improve
agrologistics  solutions and introduce
innovative transport models.

Figure 1 — Logistics hubs and investment areas in Ukraine
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The proposed model of a sustainable
supply chain (Fig. 2) is based on three
subsystems: digital, environmental, and
organizational. The digital subsystem covers
the use of loT, automated accounting
systems, and smart contracts [15, p. 102]. The
environmental component includes the

46-54
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implementation of ISO 14001 standards [16]
and carbon footprint calculation. The
organizational part involves the construction
of flexible logistics networks with a multi-
channel supply system.

Sustainable Supply Chain
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Figure 2 - Model of a sustainable supply chain

Scenario modeling and geoanalytics of
logistics hubs. The study included scenario
modeling of the development of Ukraine's
logistics infrastructure until 2030. Three
scenarios were identified: pessimistic (status
quo), baseline (integration into the European
logistics space), and optimistic (leadership in
digital agrologistics in Eastern Europe).

Geoanalytical analysis showed the
feasibility of forming transport and logistics
hubs in the cities of Odesa, Lviv, and Dnipro,
due to their transport accessibility, the
presence of cargo redistribution nodes, and
proximity to export markets.

Practical recommendations for the public
and private sectors. The implementation of a
sustainable supply chain model requires the

active participation of both public and private
institutions. On the part of the state, it is
advisable to introduce programs to stimulate
investment in logistics infrastructure,
digitization of customs procedures, and
harmonization with European ESG standards
[17]. Particular attention should be paid to
creating a legislative framework for the use of
smart contracts in foreign economic activity.
The practical implementation of the
sustainable supply chain model in Ukraine's
export-oriented industries requires
coordinated action on the part of the state,
business, and the scientific and educational
community. A comprehensive cross-sectoral
approach focused on the integration of digital
solutions, infrastructure upgrades, and
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adherence to the principles of environmental
responsibility is a key factor for success. First
and foremost, efforts should be focused on
creating a national digital logistics platform
that will bring together participants in
logistics chains based on modern information
technologies. Such a system should ensure
transparent interaction between customs
authorities, transport operators, exporters,
and certification bodies using blockchain,
open APIs, and geanalytics tools. This will
automate key processes, reduce
administrative burdens, and improve control
over the movement of goods.

In order to objectively review the existing
issues and improve the efficiency of logistics
systems focused on foreign markets, it is
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advisable to propose a project model that
provides for the practical implementation of a
hybrid concept of a sustainable supply chain
adapted to the current conditions of the agro-
industrial sector in Ukraine. The project part is
based on the use of geoanalytics, KPl analysis,
scenario planning, and matrix assessment of
sustainability components in logistics
systems. As part of the project solution, a
tabular structure has been developed for
assessing key parameters that form the basis
for decision-making in the field of supply
chain modernization. Table 1 shows a
comparative description of the main
challenges and corresponding project
solutions adapted to the Ukrainian economic
and logistical context.

Table 1 — Analytical matrix of problems and integrated solutions in the context of modeling

sustainable supply chains

Identified problem Area of impact Proposed solution Expected effect
High dependence on Transport Development of multimodal Reduced costs and CO,
road transport logistics transport with a focus on rail and emissions

water infrastructure

Fragmentation of the Digital logistics

Creation of a national platform for

Unification of accounting and
reduction of transaction

digital infrastructure of
logistics operators

the exchange of logistics data
based on open APIs and blockchain
technologies

costs

Lack of ESG standards | Environmental
in agricultural logistics | and social
practice sphere

Adaptation of international
standards ISO 14001 and GRI to
national legislation

Increasing the investment
attractiveness of the industry

Low level of logistics

Educational and

Introduction of interdisciplinary

Increasing the competence

sustainable logistics
initiatives

innovative projects

education and staff professional programs and clusters in higher and innovative potential of
training sphere education institutions specializing in | employees
logistics
Limited access to Financial and Development of green lending Activation of the
financing for economic sphere | mechanisms and subsidies for implementation of energy-

efficient solutions in logistics

The implementation of these decisions
must be supported by the introduction of an
effectiveness monitoring system using key
performance indicators that allow for the
assessment of implementation dynamics and

the adjustment of management strategies in
real time. It is advisable to use indicators that
cover both economic and environmental and
social parameters. The metrics presented in
Table 2 allow for a balanced approach to
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assessing the effectiveness of a sustainable
supply chain.
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Table 2 —Proposed KPI for assessing the effectiveness of implementing a sustainable supply

chain model
. Unit of Target Value .

Indicator Measurement for 2030 Data Collection Method
Share of multimodal transportation | % 35-40 Reports from transport operators
Level of logistics process % over 70 Integrated digital logistics IT
digitalization dashboards
Average carbon footprint t CO,/ton-kilometer | -30% compared | ISO 14064, verification systems

to 2020 level

Number of environmentally certified | units at least 250 Data from the national
warehouses enterprise register
Share of personnel with relevant % over 80 Surveys, internal company

training coverage

reports

One of the priority areas is the
development of multimodal logistics
corridors that will ensure the efficient use of
rail, road, sea, and river transport. Particular
attention should be paid to the
modernization of water transport, in
particular the restoration of navigation on the
Dnieper River, which could significantly
reduce transportation costs and greenhouse
gas emissions. It is also advisable to stimulate
the development of logistics hubs in cities
with high transit potential. Achieving
environmental goals in logistics is impossible
without the wuse of green financing
mechanisms. It is necessary to activate the
banking sector in the direction of introducing
targeted credit programs for enterprises that
invest in the decarbonization of logistics
processes, the transition to electric transport,
warehouse automation, and the use of
renewable energy sources. The introduction
of special preferential lending conditions
should encourage small and medium-sized
businesses to implement eco-strategies.

An important element of the nationwide
logistics transformation is Ukraine's active
participation in international technical

assistance and digital integration programs.
Participation in initiatives of the European
Union, the World Bank, the EBRD, and other
organizations will provide access to advanced
technologies, management practices, and
financial resources. Such cooperation will
contribute to the harmonization of Ukrainian
logistics standards with European ESG
requirements. Science and education play a
special role in shaping the innovative
potential of logistics. It is advisable to create
interdisciplinary educational and scientific
clusters based on specialized universities and
research centers [18, 19]. Education, science,
and innovation are the drivers of economic
modernization in any country and, in general,
the drivers of infrastructure development in
the context of the fourth industrial revolution.
Their task will be to develop applied solutions
in the field of digital logistics, scenario
modeling, sustainable management, and the
formation of a new generation of logistics
managers capable of working in a high-tech
environment. Prospects for further research in
this area cover a number of topical issues, in
particular the study of the regional specifics of
logistics systems in Ukraine. It is necessary to
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model territorially adapted sustainable
development strategies, taking into account
transport accessibility, existing infrastructure,
and the specifics of the export potential of
regions. This will avoid uniform solutions and
ensure targeted support from the state.

The impact of intelligent technologies on
logistics efficiency requires in-depth analysis.
The use of artificial intelligence, neural
networks, and machine learning opens up
new opportunities in demand forecasting,
automatic route planning, and real-time
adaptation to changes in the external
environment. Further research should also
focus on the development of ESG metrics that
take into account Ukrainian realities and
comply with international standards. This will
enable businesses to report effectively on
their activities and attract investment from
global sustainable funds. Practical testing of
the hybrid sustainable supply chain model is
possible through the implementation of pilot
projects in cooperation with logistics
operators and export-oriented companies in
the agro-industrial complex. The results of
such projects can serve as a basis for the
formation of a regulatory framework, scaling
of decisions, and transformation of Ukraine's
logistics policy.

The private sector should invest in the
modernization  of  warehouses,  the
implementation of ERP systems, and staff
training in sustainable logistics management
[20, p. 77]. It is necessary to create corporate
eco-strategies and ensure reporting in
accordance with the principles of sustainable
development.

Conclusions. Based on the research
conducted, it has been established that
modeling sustainable supply chains is not
only relevant but also a critically necessary
prerequisite for increasing Ukraine's export
capacity in conditions of global turbulence.
Given the structure of Ukrainian exports, in
which more than 40% is accounted for by
agricultural and food products, the
modernization of logistics systems based on
the principles of sustainable development
should become a strategic priority both at the
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level of state policy and in company
management. Research has shown that
traditional logistics networks, which are
mainly focused on road transport,
demonstrate low flexibility and high
dependence on external threats, in particular
geopolitical risks and the vulnerability of port
infrastructure. According to the State
Statistics Service of Ukraine, about 63% of
export shipments in 2023 were carried out by
road transport, which creates an additional
burden on the carbon balance and reduces
the efficiency of supply chains in the long
term.

The proposed hybrid model of a
sustainable supply chain encompasses three
subsystems: digital, environmental, and
organizational. The digital component is
based on the implementation of IloT
technologies, smart contracts, and integrated
ERP systems, which will enable more than
70% digital coverage of logistics operations
by 2030. The environmental vector of the
model involves the introduction of ISO 14001
certification, carbon footprint measurement
(with the aim of reducing it by 30%), and the
development of green financing for logistics
initiatives. The organizational structure of the
model is focused on building multimodal
routes and creating a new generation of
transport and logistics hubs in regional
centers - Lviv, Odesa, and Dnipro.

Scenario modeling envisages three
possible scenarios for the development of
Ukraine's logistics system until 2030, among
which the scenario of digital leadership in the
Eastern European agrologistics market is
considered the most effective. It is expected
that, under the conditions of implementation
of a comprehensive strategy for sustainable
logistics development, the share of
multimodal transport will increase from the
current 18% to over 40%, the number of
certified warehouses will increase to at least
250 units, and more than 80% of logistics
personnel will be involved in specialized
training. Thus, the sustainable supply chain
model is not only theoretically sound but also
fully  suitable for phased practical
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implementation. It ensures the integration of
digital technologies, compliance with ESG
standards, regional adaptability, and
institutional and financial stability. Its
implementation will make it possible to form

46-54
v.31(2025)
https://smart-scm.org

crisis challenges, maintaining the continuity
of exports, optimizing costs, and at the same
time contributing to the fulfillment of
Ukraine's international commitments in the
field of sustainable development.

a logistics system capable of responding to
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