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SUPPLY CHAIN MANAGEMENT MODELS IN GAS EXTRACTION ENTERPRISES
IN THE ERA OF DIGITAL TRANSFORMATION

Background. Supply chain management in the gas extraction industry is marked by high structural complexity, capital
intensity, and sensitivity to technological and market risks. Traditional SCM models often prove insufficient in such conditions,
highlighting the need for their adaptation to digital transformation and the integration of intelligent technologies. The purpose of
the study is to identify sector-specific SCM characteristics in gas extraction and to develop a hybrid Digital-Resilient model suited
to contemporary technological and operational challenges.

Methods. The methodological framework of the research is based on a systemic approach and incorporates a comparative
analysis of the SCOR, Lean, Agile, and Digital SCM models. The study also draws on content analysis of academic literature and
case analysis of practices implemented by leading global and Ukrainian gas extraction companies. Furthermore, analytical
modelling was applied to assess the impact of digital technologies on the performance indicators of supply chains and to develop
a structural model tailored to the specifics of the gas extraction industry.

Results. None of the classical SCM models alone ensures effective supply chain management in digitally transforming gas
extraction, but each offers key advantages. A hybrid Digital-Resilient SCM model was developed, combining SCOR's process
structure, Lean's cost-efficiency, Agile's adaptability, and Digital SCM's technological capabilities. Case studies from Shell,
Naftogaz Group, and DTEK show that digital solutions: digital twins, ERP platforms, Big Data, and loT, enhance cost efficiency,
planning accuracy, and operational resilience. Analytical estimates suggest the model could reduce logistics costs by 10-15%,
lower equipment downtime by 20-25%, and improve forecasting accuracy to around 95%.

Conclusions. The proposed hybrid model provides an effective framework for modernizing SCM in gas extraction,
enhancing resilience, transparency, and operational efficiency. Its scientific novelty lies in highlighting industry-specific supply
chain features and combining operational efficiency with digital robustness. Future research should quantify the impact of digital
technologies, model their economic effects, and expand the environmental dimension of SCM by integrating ESG practices.
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Background

Contemporary economic development is increasingly
shaped by deep and pervasive processes of digital
transformation, affecting virtually all areas of economic
activity, including the energy sector. Gas extraction
enterprises operate in a complex environment involving
multiple supply chain participants, from equipment suppliers
and service providers to transport operators, traders, and
end consumers. Managing such multi-tiered flows requires
robust organizational models capable of ensuring alignment
across material, information, and financial streams.

The specific characteristics of gas extraction: high
capital intensity, technological complexity, geographically
dispersed operations, and exposure to environmental and
geopolitical risks, necessitate the adaptation of traditional
supply chain management models to industry-specific
conditions. At the same time, digital transformation creates
new opportunities to enhance supply chain performance
through the application of Big Data analytics, artificial
intelligence, the Internet of Things (IoT), blockchain, cloud
technologies, and integrated digital platforms. These tools
enable greater process transparency, faster responses to
environmental changes, real-time data integration, and
more accurate risk forecasting.

The purpose of this study is to identify the specific
features of supply chain management models in gas
extraction enterprises and to define directions for their
improvement in the context of ongoing digital
transformation.

The object of the study is supply chain management in
gas extraction companies. The subject of the study
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comprises the models, approaches, and digital tools used to
manage these supply chains.

The scientific contribution of the research lies in identifying
industry-specific characteristics and substantiating a combined
supply chain management model for gas extraction enterprises,
integrating adaptability, resilience, and digital integration.

Literature review. Supply chain management (SCM)
emerged as a distinct concept in the late twentieth century,
when globalization and intensifying competition pushed
firms to move beyond optimizing individual functions toward
integrated management of flows across the entire network.
In his foundational work, M. Christopher (2016) defines SCM
as an integrated philosophy for coordinating material,
information, and financial flows to create value at minimal
cost. This perspective laid the groundwork for the
subsequent development of integrated supply chain models.

One of the most structured and widely applied
frameworks, both in academic research and business
practice, is the SCOR model (Supply Chain Operations
Reference Model), developed by the Supply Chain Council.
SCOR comprises five core process categories-Plan, Source,
Make, Deliver, and Return, later extended with the Enable
module (APICS, 2022). A key strength of the model lies in its
standardized performance metrics, which are particularly
valuable in complex industries such as energy and gas
extraction, where reliability and continuity are critical.

Lean Supply Chain and Agile Supply Chain models
represent distinct paradigms in supply chain design. Lean
emphasizes waste reduction, process standardization,
Just-in-Time principles, and the elimination of excess
inventory. Agile, by contrast, prioritizes flexibility, rapid
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responsiveness, and the ability to adapt to demand volatility.
Subsequent research introduced the hybrid "Leagile"
concept, combining Lean efficiency in stable processes with
Agile responsiveness in uncertain market conditions.

In the context of the digital era, the concept of the Digital
Supply Chain has gained significant traction. It involves the
deep integration of technologies such as loT, artificial
intelligence, machine learning, blockchain, digital
management platforms, and Big Data analytics
(Buyukozkan, & Goger, 2018). Ivanov (2023) emphasizes
that digitalization enhances operational transparency,
strengthens supply chain resilience, and enables automated
forecasting models that reduce risks, particularly those
associated with supply disruptions. The literature also
highlights that digital platforms facilitate a network-based
approach to supply chain management, where real-time
data exchange becomes a central coordinating mechanism.

For extractive industries, including gas extraction, SCM
exhibits distinctive features. Shekarian et al. (2022) stress
the importance of accounting for logistical constraints, long
investment cycles, high levels of risk, and regulatory
pressure. Fiemotongha et al. (2023) describe gas extraction
supply chains as multi-tiered systems with numerous
interdependent actors, from service providers to pipeline
operators, making their management both complex and
capital-intensive. Wang and Ning (2025) further notes that
modern gas extraction enterprises are heavily dependent on
transport infrastructure, compressor station operations, and
continuous equipment monitoring, which increases the
relevance of digital solutions.

Digitalization in extractive industries is increasingly viewed
as a key driver of operational efficiency. The adoption of ERP
systems, loT sensors, digital twins, SCADA systems,
predictive maintenance models, blockchain, and cloud-based
platforms enables companies to reduce downtime, optimize
procurement, track resource flows, and enhance operational
safety (Elete et al., 2024; Deloitte, 2024). In particular, digital
twins in gas extraction allow for simulation of well
performance, prediction of technical conditions, and
optimization of transport routes (Yun, Kim, & Kim, 2024).

A distinct stream of research focuses on supply chain
resilience under conditions of natural, political, and
technological risks. In the gas extraction sector, these risks
are amplified by geographically dispersed operations,
complex logistics infrastructure, and exposure to geopolitical
factors. As a result, there is growing interest in adaptive and
resilient SCM models capable of rapid reconfiguration in
response to disruptions. Wang and Ning (2025), in
developing the concept of digital resilience, argues that the
integration of digital technologies with adaptive business
models ensures both recoverability and robustness of
supply chains, even under crisis conditions.

Despite the substantial body of literature, a clear gap
remains. There is a lack of studies that integrate general
SCM models with the specific characteristics of gas
extraction while simultaneously accounting for digital
transformation as a central driver of industry evolution.
Combined models that bring together Lean, Agile, SCOR,
and Digital SCM in a way that reflects the realities of gas
extraction enterprises are still underdeveloped. Addressing
this gap is precisely the objective of the present study.

Methods

The research methodology is grounded in a combination
of systems thinking, comparative analysis, content analysis,
and case-based inquiry, enabling a comprehensive
examination of supply chain management models in the gas
extraction sector and their transformation under the
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influence of digital technologies. At the core of the study lies
the understanding of the supply chain as an integrated,
multi-layered system in which material, information, and
financial flows form a unified operational environment. The
systems approach made it possible to identify the defining
characteristics of gas extraction enterprises, namely capital
intensity,  technological = complexity, = geographically
dispersed assets, and elevated logistical risks, which, in
turn, necessitate the adaptation of classical SCM models to
the industry context.

Within the analytical framework, a comparative approach
was applied to assess the suitability of SCOR, Lean, Agile,
and Digital SCM models for the extractive industry. The
evaluation was conducted through the lens of adaptability,
resilience, capacity for digital integration, alignment with
environmental and operational safety requirements, and the
ability to manage risks inherent to the energy sector. This
perspective allowed for a balanced assessment, highlighting
both the strengths of established structural models and their
limitations when applied to an environment where demand
forecasting, supply continuity, inventory control, and
infrastructure reliability are critical.

To identify internal and external factors affecting the
performance of supply chains in gas extraction enterprises,
a SWOT analysis was employed. This approach enabled the
integration of insights from the theoretical review and
industry studies with practical challenges reflected in
corporate documentation of leading sector players.
Particular attention was given to issues such as the
digitalization of inventory control, the need for integrated
production and logistics planning, procurement automation,
supply chain resilience, and cost optimization under volatile
market conditions.

Case analysis forms the empirical backbone of the
study, covering the practices of Shell (Shell, 2020-2024),
Naftogaz Group (Naftogaz, 2023), DTEK (DTEK Group,
2020), and Ukrgazvydobuvannya.The examination of
corporate reports, strategic documents, and industry
publications made it possible to trace how leading
companies integrate digital technologies, such as ERP
systems, loT sensors, digital twins, total cost of ownership
analytics, and automated procurement systems, into their
supply chain management models. This approach helped
identify the most effective industry practices and outline
pathways for their adaptation within the national context.

A substantial part of the evidence base was constructed
through content analysis of academic publications indexed
in Scopus and Web of Science, as well as industry reports
such as the BP Statistical Review, Deloitte, Accenture, and
Ernst & Young Energy Outlook, alongside regulatory
documents and strategic plans of gas extraction companies.
This analysis enabled the systematization of global and
Ukrainian trends in supply chain digitalization, the
identification of key technologies and concepts, including
integrated demand and inventory planning, category
management, and digital logistics platforms, and the
assessment of their limitations and implementation potential
within the Ukrainian energy sector. Importantly, this method
ensured that theoretical insights were consistently grounded
in real-world industry data.

The combined application of these methods allowed for
a thorough evaluation of supply chain management models
in the gas extraction sector and supported the development
of well-founded recommendations for their modernization in
line with digital trends and industry-specific challenges.

Results
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The results of the study present a comprehensive analysis
of supply chains in gas extraction enterprises, including an
assessment of the relevance of existing SCM models to
industry conditions, the identification of key directions for
digital adaptation, and the development of a hybrid
management model aligned with the strategic priorities of
modern gas extraction. The research is structured around four
interrelated stages, each contributing to a deeper
understanding of supply chain management in the extractive
sector and to outlining the potential for digital transformation.

Identifying the structure of the supply chain in gas
extraction enterprises. The first outcome of the study is the
development of a structural model of the supply chain in a
gas extraction enterprise. Unlike manufacturing or retail
sectors, the supply chain in gas extraction is characterized
by a high degree of technological complexity and multi-
layered structure, encompassing geological exploration,
drilling, well development and operation, transportation,
processing, storage, and distribution of natural gas. Each of
these stages generates specific requirements for material
and technical support, ranging from high-value drilling
equipment to transportation systems and compressor
station maintenance.

The analysis shows that a defining feature of this supply
chain is its dependence on the coordination of technical,
logistics, and service flows, particularly in high-risk
environments, geographically dispersed fields, and under
stringent regulatory requirements. These findings are
consistent with prior research highlighting the distinctive
characteristics of energy supply chains at both meso- and
macro-levels, particularly within the natural gas and broader
energy sectors. An additional challenge lies in inventory
management, as most drilling and service equipment
components are capital-intensive, subject to long lead times,
and require specialized storage conditions. This
underscores the need for more accurate planning, reduction
of slow-moving and obsolete (SLOB) inventory, and the
integration of remote monitoring systems.

Overall, the proposed structural model demonstrates
that the supply chain of a gas extraction enterprise is a
system of considerable complexity, requiring the
coordination of numerous internal and external
stakeholders, as well as the integration of advanced digital
solutions to ensure process continuity.

Assessing the fit of existing SCM models to the gas
extraction sector. A second key outcome of the study is a
set of analytical conclusions regarding the relevance of both
classical and contemporary supply chain management
models: SCOR, Lean, Agile, and Digital SCM, to the needs
of gas extraction companies. The comparative assessment
shows that while these models are widely applied across
industrial sectors, none fully captures the specificities of the
upstream segment, which is defined by long investment
cycles, high capital intensity, technological dependence,
and the need to ensure continuous support for
geographically dispersed and remote production assets.

The SCOR model remains the most structured and
standardized framework for process diagnostics and
optimization. Recent studies confirm its effectiveness in
complex operational environments, particularly for performance
measurement, process transparency, and the optimization of
core activities within the Plan-Source-Make-Deliver-Return-
Enable cycle (Shekarian et al., 2022). That said, in the gas
extraction context, SCOR reveals clear limitations in terms of
flexibility. Its process logic does not readily accommodate the
operational variability inherent in drilling, well maintenance, and
engineering-intensive field operations. Industry analyses
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further indicate that SCOR does not sufficiently account for the
risks of unplanned downtime and operational disruptions-
factors that materially affect supply chain performance in the
upstream oil and gas sector.

The Lean approach has consistently demonstrated strong
results in waste reduction and flow optimization. Several
recent studies report improvements in equipment
maintenance, cycle times, and service quality when Lean
principles are applied. However, in gas extraction, its effects
are more ambiguous. Aggressive inventory reduction and near-
zero buffering, effective in sectors such as manufacturing or
food processing, can introduce significant operational risk in
extractive industries. For oil and gas companies, Lean-driven
inventory minimization may be counterproductive, as extended
lead times for spare parts can translate into prolonged
downtime of wells and critical equipment.

The Agile model is particularly attractive in environments
characterized by high uncertainty and demand variability.
Empirical evidence suggests that Agile enhances decision
speed, adaptability, and cross-functional coordination. In the
gas extraction sector, Agile can indeed strengthen flexibility;
however, its effectiveness depends heavily on the level of
digital integration, operational transparency, and the
availability of unified information platforms. According to
Deloitte (Deloitte, 2024), many upstream operators remain
at a stage of fragmented digitalization, which constrains the
systemic adoption of Agile practices.

Digital SCM models, incorporating loT-based monitoring,
cloud platforms, Big Data, and Al-driven analytics, offer the
strongest potential for supply chain modernization. Between
2020 and 2024, there has been a marked increase in the
adoption of digital twins, predictive maintenance, smart
logistics, and remote operations across the oil and gas
industry (Zakizadeh, & Zand, 2024). Their advantages in the
gas extraction context include reduced equipment downtime
through predictive servicing, improved warehouse and
logistics performance, faster operational decision-making,
and enhanced planning and control accuracy.

At the same time, the literature highlights several critical
barriers:  substantial upfront investment in digital
infrastructure, exposure to cybersecurity risks, low levels of
workforce digital maturity, and the need to integrate new
solutions with legacy systems.

Overall, the analysis confirms the need to combine the
strengths of different models into a hybrid management
system capable of delivering reliability, flexibility, digital
transparency, and operational efficiency in parallel.

Directions for the digital adaptation of SCM
management models. A further outcome of the study is a
structured identification of the key directions for digitally
adapting supply chain management models in the gas
extraction industry, enabling a shift from reactive to predictive
modes of control. The findings indicate that the deployment of
integrated ERP/SCM platforms creates a unified information
environment across production, logistics, and finance,
centralizing data on inventories, orders, maintenance
schedules, and financial flows. This significantly reduces
decision coordination time while improving operational
transparency (McKinsey, & Company, 2022).

The use of loT-based monitoring and remote telemetry
allows real-time tracking of critical assets, such as drilling
rigs, compressor stations, and trunk line valves, and enables
failure prediction based on parameter deviations. This
approach supports predictive maintenance planning,
reducing unplanned downtime and optimizing MRO
expenditures (Kongsberg Digital, 2024).
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Big Data analytics and artificial intelligence further
expand these capabilities by enabling the development of
advanced predictive models. These models support
demand estimation, forecasting of consumables and spare
parts requirements, simulation of supply disruptions, and
optimization of logistics routes with regard to time
constraints, weather conditions, and safety requirements.
As a result, planning accuracy improves, and decision-
making shifts from an operational to a predictive level.

Digital orchestration of logistics through specialized
platforms for transport request management, automated
route planning, and integrated cargo tracking reduces
transaction costs, shortens delivery times, and enhances
supply reliability. This is particularly critical in remote or high-
risk operating environments (McKinsey, & Company, 2022).
At the same time, blockchain and distributed ledger
technologies can ensure contract transparency and
traceability of critical materials, mitigating corruption risks
and strengthening control over procurement procedures.
Although these technologies still require standardization and
integration with ERP/SCM systems, pilot applications
demonstrate substantial potential for improving supply
reliability and risk management (Deloitte, 2024).

Digital twins and asset lifecycle models allow companies
to test supply chain changes in a virtual environment,
simulate alternative inventory policies and logistics routes,
and thus reduce the risks associated with real-world
implementation while accelerating investment decision-
making. This approach is increasingly validated by the
practices of major energy operators and recent technical
research (Kongsberg Digital, 2024).

A critical dimension of digital adaptation lies in aligning
technological investments with human capital development and
the transformation of managerial processes. The study shows
that digital initiatives deliver meaningful results only when
supported by programs aimed at enhancing digital maturity,
redesigning business processes, and ensuring consistent
change management. For this reason, digital transformation
should proceed in stages through pilot projects, targeted
investments in cybersecurity, and the establishment of internal
competence centers to scale best practices across the
organization (McKinsey, & Company, 2022).

At the same time, the study highlights that while large-
scale digital platforms and Al solutions improve efficiency,
they also increase demands on data center energy
consumption and cybersecurity resilience. This necessitates
the integration of energy, environmental, and regulatory
considerations into the strategic planning of digital
investments (IEA, 2023).

Development of the Hybrid Digital-Resilient SCM
Model for Gas Extraction. The study culminates in the
development of a hybrid model Digital-Resilient SCM for
Gas Extraction, which integrates the structural rigor of the
SCOR process framework, the efficiency-driven principles of
Lean, the flexibility and rapid responsiveness of Agile, and
the toolset of contemporary digital SCM technologies. This
combination enables the design of a robust and resilient
supply chain management system tailored to the gas
extraction sector, characterized by elevated technical risks,
complex infrastructure, and high sensitivity to both market
volatility and operational disruptions.

The model is designed to achieve operational resilience
alongside digital transparency. Its logic relies on the use of
artificial intelligence and predictive algorithms in planning
and resource management, improving demand estimation
accuracy and accelerating responses to shifts in demand,
equipment condition, and logistics constraints. At its core
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lies an integrated ERP/SCM platform that creates a unified
information  environment and ensures end-to-end
connectivity across extraction, transportation, maintenance,
procurement, and distribution. This is complemented by an
operational monitoring layer based on loT technologies,
enabling real-time tracking of critical infrastructure and
logistics flows, thereby reducing the likelihood of failures and
unplanned downtime.

The conceptual framework also incorporates
mechanisms for trust and transparency in interactions with
counterparties, implemented through blockchain
technologies. These solutions prevent manipulation of
contractual data and strengthen compliance control across
supply chain transactions. Performance management within
the model is grounded in a system of key indicators focused
on equipment reliability, inventory optimization, logistics
speed, stability of production and transport cycles, and
environmental metrics, including carbon footprint and
energy efficiency.

Analytical estimates suggest that the implementation of
this model can lead to substantial operational gains: logistics
costs may decrease by approximately 10-15%, equipment
downtime can be reduced by 20-25%, and demand
forecasting accuracy may reach levels close to 95%. In
addition, the model enables the full integration of
environmental indicators into both strategic and operational
planning. Taken together, these effects create a solid
foundation for enhancing the competitiveness of gas
extraction enterprises in the context of digital transformation
and increasing environmental accountability.

Practical cases of digital solution deployment in
global and Ukrainian companies. An essential part of this
study is the analysis of real-world cases of digital technology
adoption in both international and Ukrainian gas extraction
companies. These cases provide an empirical grounding for
the approaches discussed above and allow for an
assessment of their actual impact on supply chain
performance. Evidence from global practice shows that
leading energy corporations such as Shell actively deploy
digital twins to simulate production scenarios, predict
technical failures, and plan maintenance activities (Shell,
2020-2024). The implementation of this technology has not
only reduced unplanned downtime but has also lowered
maintenance costs for offshore platforms by approximately
15% (Kongsberg Digital, 2024), confirming the economic
viability of simulation-driven and analytics-based tools.

Ukrainian practice reflects similar trends toward digital
integration. Naftogaz Group is currently undertaking a large-
scale implementation of SAP S/4HANA, enabling a profound
transformation of procurement, maintenance, warehousing,
and inventory management processes. The creation of a
unified digital platform enhances procedural transparency,
synchronizes operations across business units, and
establishes a centralized model for controlling logistics
flows. This, in turn, eliminates functional duplication and
reduces coordination time. At the same time, embedded
analytical modules improve the quality of managerial
decision-making by leveraging real-time data.

Another illustrative case is DTEK, which actively applies
Big Data approaches to transport route analytics and the
forecasting of service equipment demand. The use of
predictive algorithms combined with large-scale data
processing enables the optimization of transport operations,
reduces pressure on logistics infrastructure, and shortens
the average downtime of critical production processes.
Observed outcomes indicate that digital analytics
significantly enhance responsiveness to changes in the
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production environment while improving the planning of
technical resources and maintenance activities.

Taken together, these cases demonstrate that the
digitalization of supply chains in the gas extraction sector
has moved well beyond a conceptual or strategic narrative.
It delivers measurable economic gains, strengthens
operational resilience and safety, and creates the conditions
for systemic industry modernization. The tangible results
achieved by leading companies provide clear benchmarks
for the further development of the Ukrainian market and
underscore the rationale for scaling up digital solutions as a
core instrument of competitiveness.

Discussion and conclusions

The findings suggest that the effectiveness of supply
chain management in the gas extraction sector hinges on
firms' ability to integrate digital technologies in a systemic
way and to recalibrate established SCM concepts to the
industry's high technological intensity, resource sensitivity,
and structural complexity of production and logistics
processes. The comparative analysis of classical
approaches shows that none of the established models:
SCOR, Lean, Agile, or Digital SCM, fully captures the
sector's requirements under conditions of digitalization and
elevated operational risk. Each, however, contributes
distinct methodological elements that can be combined
within a unified framework.

Synthesizing the theoretical and empirical insights,
SCOR provides a solid backbone for process
standardization and formalization but requires added
adaptive capacity; Lean reduces costs effectively, yet in its
pure form may constrain flexibility in volatile environments;
Agile delivers the necessary responsiveness, though it
presupposes a mature information infrastructure; Digital
SCM enables strategic transformation through advanced
analytics and integrated digital platforms. Building on these
premises, a hybrid model - Digital-Resilient SCM for Gas
Extraction has been developed. It consolidates the strengths
of these approaches and aligns with current demands for
resilience, transparency, flexibility, and technological
maturity in supply chains.

The proposed model demonstrates strong potential to
enhance operational performance through the integration of
digital connectivity, predictive intelligence, loT-based
monitoring, and end-to-end process coordination via
ERP/SCM platforms. In practice, its adoption can reduce
logistics costs, optimize routing, minimize downtime of
critical equipment, improve planning accuracy, and
strengthen technical safety. Evidence from leading
international and Ukrainian companies indicates that digital
transformation is no longer a conceptual trend but a practical
lever of competitiveness, reflected in measurable economic
gains and faster decision cycles.

The study's contribution lies in identifying industry-
specific features of supply chain design in gas extraction and
in advancing a combined approach that addresses both
operational efficiency and digital resilience under conditions
of technological turbulence. The model can serve as a
methodological basis for corporate SCM strategies, as well
as for public policies on energy-sector digitalization, where
innovation and environmental responsibility need to be
embedded by design.

Further research should focus on quantifying the impact
of digital technologies on key supply chain performance
metrics and on modeling the economic returns from large-
scale deployment of intelligent management systems. At the
same time, future SCM concepts in the gas extraction
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industry should explicitly incorporate the environmental
dimension—reducing carbon intensity, improving energy
efficiency, and embedding ESG principles as a core element
of sustainable development.

In sum, the digital transformation of supply chains is
emerging as a decisive factor in the modernization of gas
extraction enterprises, strengthening their resilience to
external shocks and creating the conditions for sustained
economic and environmental performance.

Authors' contribution: Vitalii Dzhenkov — conceptualization,
literature review, data analysis, theoretical foundations of the study,
editing, and preparation of the final text of the article.
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manuscript for publication.

References

APICS. (2022). SCOR model: Supply Chain Operations Reference.
https://www.apics.org/docs/default-source/scor-training/scor-v12-0-framework-
introduction.pdf?sfvrsn=2

Biyukézkan, G., & Goger, F. (2018). Digital supply chain: Literature
review and a proposed framework for future research. Computers in Industry,
97, 157-177. https://doi.org/10.1016/j.compind.2018.02.010

Christopher, M. (2016). Logistics & supply chain management (5th ed.).
Pearson, London.

Deloitte. (2024). Digital transformation in oil & gas: Trends and
opportunities. Deloitte Insights.  https://www.deloitte.com/content/dam/
assets-zone3/us/en/docs/services/consulting/2024/us-digital-maturity-
assessment-for-oil-and-gas-companies.pdf

DTEK Group. (2020). Integrated report 2020. https://dtek.com/content/
announces/dtek_ar_2020_en_web_plus1_file_download_s1182_t4655_
i6801_orig.pdf

Elete, T., Nwulu, E., Erhueh, O., Akano, O., & Aderamo A. (2024). Digital
transformation in the oil and gas industry: A comprehensive review of operational
efficiencies and case studies. Intemational Journal of Applied Research in Social
Sciences, 6, 2611-2643. https://doi.org/10.51594/ijarss.v6i11.1692

Fiemotongha, J., Igwe, A., Onukwulu, E., & Ewim, C. (2023). Transforming
supply chain logistics in oil and gas: best practices for optimizing efficiency and
reducing operational costs. Journal of Advance Multidisciplinary Research. 2.
59-76. https://doi.org/10.54660/.JAMR.2023.2.2.59-76

IEA. (2023). Energy Efficiency 2023; Digitalisation and energy systems.
International Energy Agency. https://www.iea.org/energy-system/
decarbonisation-enablers/digitalisation

Ivanov, D. (2023). Conceptualisation of a 7-element digital twin framework in
supply chain and operations management. International Journal of Production
Research. 62. 1-13. https://doi.org/10.1080/00207543.2023.2217291.

Kongsberg Digital. (2024). Transforming heavy assets: Shell's digital
Jjourney with digital twin and Al technology. KongsbergDigital blog.
https://kongsbergdigital.com/blog/transforming-heavy-assets-shells-digital-
journey-with-digital-twin-and-ai-technology

McKinsey, & Company. (2022). Harnessing volatility: Technology
transformation in oil and gas. https://www.mckinsey.com/capabilities/ operations/
our-insights/harnessing-volatility-technology-transformation-in-oil-and-gas

Naftogaz. (2023). Annual report 2023: Digital transformation and
operational efficiency. https://www.naftogaz.com

Shekarian, E., ljadi, B., Zare, A., & Majava, J. 2022). Sustainable Supply
Chain Management: A Comprehensive Systematic Review of Industrial
Practices. Sustainability 2022, 14, 7892. https://doi.org/10.3390/su14137892

Shell. (2020-2024). Digitalisation in action: Creating integrated digital
ecosystems; Digital Twins. https://www.shell.com/what-we-do/digitalisation/
digitalisation-in-action/creating-integrated-digital-ecosystems.html

Wang, D., Ning, X. (2025). Digital Transformation of Natural Gas Sales
Enterprises: Connotations, Logical Framework and Practical Research. In
Proceedings of the 2024 5th International Conference on Big Data Economy
and Information Management (BDEIM '24). Association for Computing
Machinery, New York, NY, USA, pp.963-969. https://doi.org/10.1145/
3724154.3724312

Yun, J., Kim, S., & Kim, J. (2024). Digital Twin Technology in the Gas
Industry: A Comparative Simulation Study. Sustainability, 16(14), 5864.
https://doi.org/10.3390/su16145864

Zakizadeh, M., & Zand, M. (2024). A Comprehensive Guide to Digital
Transformation in the Oil & Gas Industries. https://doi.org/10.13140/
RG.2.2.27909.67042

OTpumaHo pepakuiet xypHany / Received: 13.12.25
MpopeueH3zoBaHo / Revised: 28.01.26

CxBaneHo po Apyky / Accepted: 28.03.26
Ony6nikoBaHo / Published: 28.06.26


https://www.apics.org/docs/default-source/scor-training/scor-v12-0-framework-introduction.pdf?sfvrsn=2
https://www.apics.org/docs/default-source/scor-training/scor-v12-0-framework-introduction.pdf?sfvrsn=2
https://doi.org/10.1016/j.compind.2018.02.010
https://www.deloitte.com/content/dam/
https://dtek.com/content/announces/dtek_ar_2020_en_web_plus1_file_download_s1182_t4655_i6801_orig.pdf
https://dtek.com/content/announces/dtek_ar_2020_en_web_plus1_file_download_s1182_t4655_i6801_orig.pdf
https://dtek.com/content/announces/dtek_ar_2020_en_web_plus1_file_download_s1182_t4655_i6801_orig.pdf
https://doi.org/10.51594/ijarss.v6i11.1692
https://doi.org/10.54660/.JAMR.2023.2.2.59-76
https://www.iea.org/energy-system/decarbonisation-enablers/digitalisation
https://www.iea.org/energy-system/decarbonisation-enablers/digitalisation
https://doi.org/10.1080/00207543.2023.2217291
https://kongsbergdigital.com/blog/transforming-heavy-assets-shells-digital-journey-with-digital-twin-and-ai-technology
https://kongsbergdigital.com/blog/transforming-heavy-assets-shells-digital-journey-with-digital-twin-and-ai-technology
https://www.mckinsey.com/capabilities/
https://www.naftogaz.com/
https://doi.org/10.3390/su14137892
https://www.shell.com/what-we-do/digitalisation/
https://doi.org/10.1145/
https://doi.org/10.3390/su16145864
https://doi.org/10.13140/

~56 ~ B 1 CH U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LlleBueHka

Bitanin )KEHKOB, acn.

ORCID ID: 0009-0007-0609-5003

e-mail: vitalii.dzhenkov@knu.ua

KviBcbkui HalioHanbHUI yHiBepcuTeT imeHi Tapaca LLleByeHka, KuiB, YkpaiHa

OCOBNMBOCTI MOOENEN YNPABIIHHA NAHLIIOFAMU NMOCTAYAHHA HA NMIANPUEMCTBAX
I3 BUOOBYTKY FA3Y B YMOBAX LLUPPOBOI TPAHCDOPMALIII

B c Ty n. YnpaeniHHsi naHyro2zamu nocmayvaHHsi 8 2a308udobyeHili 2any3i xar pU3Y csl 6 P icmro, eucokoro kanimanomicm-
kicmro ma 3Ha4yHor Yymiueicmio 3o mexHoNo2iYHUX | pUHKOBUX pu3ukie. B makux ymoeax mpaduuilini modeni SCM deMoHcmpyoms 06MexeHy
egekmueHicmb, wyo akmyanisye HeobxioOHicmb ixHbOi adanmauii 9o yugpoeoi mpaHcgopmayii ma enpoeadxeHHs1 iHmenekmyanbHUX MexHo10gil.
Memoro docnidxeHHsi € 06r'pyHmyeaHHs 2any3eeux ocobnueocmeli SCM y cgpepi 2azoeudobymky ma ¢popmyeaHHs1 2i6pudHoi Digital-Resilient mo-
Oesli ynpaeniHHs1 naHyro2amu nocmayvaHHsi.

Me To aun. MemodonoziyHy ocHogy docnidxeHHs1 cmaHO8/IsimMb cucmeMHul nidxid, nopieHsaNbHuUl aHaniz modesnel SCOR, Lean, Agile i Digital
SCM, a makox KoHmeHm-aHaniz nimepamypHux Axepes i kelic-aHasni3 NPaKMuK NPoeiOHUX ceimoeux ma yKpaiHCbKux 2a308udo6yeHuUX KoMMaHil.
Hodamkoeo 3acmocoeaHo aHanimu4He MoOes08aHHS1 Ol OUiHIO8aHHS 8MIUSy yUGPOBUX MEXHOJI02ill Ha NMoKa3HUKU egheKmusHocmi naHyrozie
nocmayvaHHs ma no6ydoeu cmpykmypHoi modesii 2any3eeoz2o SCM.

Pe3ynbTaTtu. [JocnidxeHHs nokasano, Wo xo0Ha 3 knacuyHux modesneli SCM He € docmamHboro Osisi KOMM/IEKCHO20 ynpaesJsliHHA nocma-
4YaHHSAIMU 8 yMoeax yughpoeoi mpaHcgopmayii 2azoeudobymky, npome KoxHa 3abe3sneyye okpemi knroqoei nepesazu. Ha nidcmaei ixHb020 cuHmesy
cghopmosaHo 2i6pudHy modernb Digital-Resilient SCM for Gas Extraction, sika noedHye npoyecHy cmpykmypoeaHicmb SCOR, ouwjadnueicms Lean, adanmu-
eHicmb Agile i yughpoey inmezpauito Digital SCM. [TpodeMoHcmpoeaHo 3HaYyHUl NpakmMu4Hul egpekm yughpoesux piweHs Ha npuknadi Shell, Naftogaz Group
i ATEK, de yugpposi deilinuku, ERP-nnam¢gpopmu, Big Data ma loT cnpusinu ckopo4eHHIo sumpam, nid8uuwjeHHI0 MoYyHoCcmi niaHyeaHHs1 ma 3MiyHeHHIo
onepayitiHoi cmitlikocmi. AHanimu4Hi po3paxyHKu ceid4amb, W0 enpoeadxeHHs1 3anpornoHoeaHoi Modesii Aae 3Mo2y MOMEeHUIlHO 3MeHWUMu Jlo2icmuyHi
sumpamu Ha 10-15 %, ckopomumu npocmoi o6nadHaHHs1 Ha 20—-25 % i nidsuwumMu MoYHicme NPo2Ho3yeaHHs1 3o 95 %.

BucHoOBEKMU. 3anponoHoeaHa 2i6pudHa MoOesib € egheKmueHUM Memodos102iYHUM piwleHHsIM Onst ModepHi3ayii SCM y 2a3oeudobyeHux KOM-
naxisix i eidnoeidae sumozam yugpoeoi epu, 3abesneyyrodu cmilikicmb, npo3opicmb ma onepayiliHy egpekmueHicmsb. Haykoea Hosu3zHa pobomu
nonsizae y susHa4eHHi 2any3esux ocobnueocmeli no6ydoeu naHyrozie mocmavaHHsi ma gpopmyeaHHi KoM6iHosaHo20 nidxody, ujo noedHye onepa-
yitiHy e¢hekmueHicms i yughpoey cmitikicmb cucmemu. lMepcnekmueu nodanbwux docnidxkeHb No8'a3aHi 3 No2nubneHUM KinbKiCHUM OYiHI08aHHSIM
ensuey yugposux mexHosog2ili, Modesito8aHHsIM €KOHOMI4HO20 eghekmy IXHbO20 8rpPoeadXXeHHsI Ma PO3WUPEHHSIM eKosl02iYyHo20 eumipy SCM
yepe3 inmezpayiro ESG-npuHyunis.

Knio4yoBi cnoBa: ynpaeniHHs naHyrzamu rnocmayaHHsi; 2a3oeudobyeaHHsi; yugpoea mpaHcgopmayisi; SCOR-modennb; Lean SCM;
Digital SCM; onmuwmi3ayisi nozicmuku; onepauitiHa egpeKmusHicma.

ABTOp 3asiBNsie Npo BiACYTHICTb KOHMNIKTY iHTepeciB. CnoHcopn He 6panu yyacTi B po3pobneHHi focnifkeHHs; y 360pi, aHanisi un
iHTepnpeTaLii AaHKX; y HANUCaHHI pyKonucy; B pilleHHi Npo ny6nikaLiio pesynbTaTis.
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