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Problem Statement. The full-scale war in Ukraine has radically transformed logistics and supply chain
management. Logistics, once viewed as a technical function, has become a strategic factor of enterprise survival
and national resilience. Damaged infrastructure, disrupted transport corridors, energy shortages, and market
dislocation have forced companies to move from efficiency-based to resilience-oriented logistics models.

Traditional management systems—built on stable supply chains and centralised control—can no longer
ensure continuity under constant uncertainty and physical threats. The OECD (2023) reports that wartime logistics
costs in Ukraine increased by 30-45 %, while delivery times doubled [1]. This highlights the vulnerability of rigid
systems and underscores the need for adaptive logistics management, which integrates flexibility, redundancy, and
real-time data.

Adaptive logistics represents a shift in supply chain theory—from efficiency toward viability [2]. It
institutionalises continuous monitoring, scenario-based planning, and learning-driven decision-making,
transforming logistics into a cyber-physical system capable of self-adjustment and evolution.

Research Objective. The objective of this research is to substantiate a conceptual and methodological
framework for adaptive logistics management at the enterprise level under wartime challenges. This framework
seeks to define the structural and functional principles of adaptive management, identify the mechanisms that
ensure resilience and operational stability of logistics systems, establish a methodological foundation for assessing
adaptive efficiency, and outline strategic directions for the institutionalisation of adaptive logistics within the
broader context of post-war reconstruction.

Research Results. Effective management of logistics systems under wartime conditions requires an
integrated, adaptive framework that balances flexibility, technological innovation, and human resilience. The
following results summarise the conceptual and practical foundations of adaptive logistics management at the
enterprise and policy levels.

1. Conceptualisation of Adaptive Logistics Management.

Adaptive logistics management is a system of dynamic coordination of material, informational, and
financial flows grounded in decentralised decision-making, digital feedback, and continuous learning. Its core task
is to synchronise logistics subsystems — procurement, transport, warehousing, and distribution — amid instability.
The Adaptive Logistics Cycle (ALC) integrates four interdependent domains: environmental monitoring and
situational awareness, scenario-based planning and predictive control, decentralised execution and flexible
resource configuration, and feedback-based evaluation and learning. Together, they form a continuous loop
ensuring the system’s ability to perceive, interpret, respond, and evolve.

2. Environmental Monitoring and Digital Visibility.

Adaptive logistics begins with real-time awareness of supply, demand, and transport flows. Enterprises
implement integrated monitoring systems using loT sensors, ERP/TMS platforms, and satellite tracking to
maintain visibility. Ivanov (2022) shows that supply-chain transparency increases response speed to disruptions
by over 30 %, allowing firms to prevent rather than merely react to losses [2]. In adaptive systems, data collection
becomes a strategic instrument for predictive analytics, early detection of bottlenecks, and dynamic route
correction.
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3. Scenario-Based Planning and Predictive Control.

Adaptive enterprises rely on multiple logistics scenarios reflecting potential risks such as route blockades,
energy shortages, or cyberattacks. Unlike static contingency plans, scenarios are continuously refined using Al-
driven probabilistic forecasts. Christopher (2023) emphasises that modular, scenario-based architectures maintain
network stability even when individual nodes fail [3]. Predictive control enables managers to simulate alternative
routes, evaluate trade-offs, and reduce financial impact by up to 25 % [4].

4. Decentralised Execution and Operational Flexibility.

Centralised hierarchies are vulnerable during crises due to communication failures and delays. Adaptive
systems therefore rely on decentralised autonomy, granting regional or functional units the authority to make
tactical decisions within strategic parameters. Pettit et al. (2019) note that distributed authority enhances
cumulative resilience and fosters local problem-solving [5]. This autonomy allows rapid rerouting, warchouse
repurposing, and vehicle reallocation without waiting for central approval, shortening decision cycles and
sustaining staff motivation.

5. Human Adaptability and Competence Renewal.

Human capital is as vital to adaptability as technology. Resilient logistics systems depend on multifunctional
training, stress management, and informed decision-making under uncertainty. Cross-functional teams combining
expertise in transport, procurement, warehousing, and analytics improve flexibility and reduce dependence on
single specialists. OECD (2023) ranks workforce adaptability among the top determinants of enterprise survival
[1]. Institutionalising continuous learning and psychological resilience transforms employees into an adaptive
subsystem capable of reorganising according to situational demands.

6. Integration of Digital Twins and Data-Driven Learning.

Advanced adaptive management involves creating digital twins — virtual replicas of logistics networks
used to simulate disruptions, test configurations, and evaluate resilience strategies. Such models merge operational,
spatial, and predictive data to support real-time decisions. Ivanov et al. (2021) found that simulation-based
management can cut the financial consequences of logistics shocks by 20-25 % [4]. Interaction between digital
and real systems forms a feedback-learning loop in which field data refine models, and model insights guide real
operations, institutionalising continuous improvement.

7. Financial Adaptability and Rolling Forecasting.

Financial resilience complements operational flexibility. Fixed annual budgets lose relevance amid
volatility; adaptive firms instead use rolling forecasts updated monthly or quarterly to reflect demand, prices, and
constraints. This ensures liquidity and responsive allocation of resources. The EBRD (2023) highlights adaptive
financial planning as key to business recovery [6]. Flexibility also extends to transport contracts, shifting from
fixed to variable-rate agreements aligned with real-time capacity utilisation and cost efficiency.

8. Measuring Adaptive Efficiency: Indicators and Methods.

Assessing adaptive performance requires a three-tier system of indicators. Temporal efficiency measures
delivery stability and decision speed; resource efficiency tracks transport utilisation, energy use, and warehouse
turnover; and the resilience index evaluates completed deliveries, recovery speed, and redundancy effectiveness.
Integrating these metrics allows managers to monitor both operational output and adaptive capacity, ensuring
continuous alignment with environmental dynamics.

9. Institutionalisation and Policy Implications.

At the macro level, adaptive logistics development in Ukraine demands coordinated policy and institutional
support. The Ministry for Restoration (2024) and European partners propose establishing a National Framework
for Logistics Resilience encompassing standardised data exchange between business and government, public—
private partnerships for infrastructure recovery, research into digital-twin technologies, and professional training
in adaptive logistics management. These initiatives would synchronise adaptive practices across the logistics
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ecosystem, strengthening both corporate efficiency and collective resilience while supporting Ukraine’s
integration into the European transport network.

Conclusions. Adaptive management of enterprise logistics activities represents a new managerial paradigm
tailored to the realities of wartime and post-war transformation. It redefines logistics from a linear, cost-driven
function into a cyber-physical, learning-oriented system capable of anticipating change, self-adjusting to
disruptions, and recovering autonomously. The proposed Adaptive Logistics Cycle—comprising monitoring,
predictive planning, decentralised execution, and feedback learning—offers a practical model for integrating
flexibility and resilience into logistics management, requiring not only technological modernisation but also
cultural and institutional transformation through decision decentralisation, human capital empowerment, and
continuous learning. For Ukraine, the development of adaptive logistics management systems is crucial for
ensuring business continuity during war, fostering sustainable reconstruction, and advancing integration into the
European logistics network, while institutionalising adaptability today will define the long-term competitiveness
and resilience of the national logistics ecosystem.
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