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Abstract 
This article explores the effectiveness of various working capital management models in the 

context of heightened economic uncertainty. Through theoretical analysis, model classification, and 
industry-based evaluation, the study compares traditional static approaches with adaptive frameworks 
such as scenario-based planning, stochastic simulations, and real options. A conceptual model is 
developed to demonstrate the integration of internal and external indicators into decision-making 
processes. Empirical data from five industries illustrate measurable gains in liquidity, cost efficiency, 
and cash conversion cycle reduction linked to model sophistication. Additionally, the article identifies 
key enablers of successful implementation, including cross-functional integration and digital 
infrastructure, while also addressing model limitations and risks associated with data quality and 
overreliance. The findings underscore the strategic importance of selecting context-appropriate 
working capital models and embedding them within an agile financial management system. 
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Аннотация 
В статье рассматривается эффективность различных моделей управления оборотным 

капиталом в условиях возросшей экономической неопределённости. Путём теоретического 
анализа, классификации моделей и отраслевой оценки проводится сравнение традиционных 
статических подходов с адаптивными моделями, такими как сценарное планирование, 
стохастическое моделирование и теория реальных опционов. Представлена концептуальная 
модель, демонстрирующая интеграцию внутренних и внешних показателей в систему 
управленческих решений. Эмпирические данные по пяти отраслям показывают измеримые 
улучшения ликвидности, операционной эффективности и сокращения длительности оборота 
капитала, связанные со степенью сложности применяемых моделей. Кроме того, выделены 
ключевые факторы успешной реализации, включая межфункциональную интеграцию и 
цифровую инфраструктуру, а также обозначены ограничения и риски, связанные с качеством 
данных и чрезмерной зависимостью от результатов моделей. Результаты подчёркивают 
стратегическую значимость выбора моделей, соответствующих отраслевому контексту, и их 
интеграции в гибкую систему финансового управления. 
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реальные опционы, операционные финансы, цикл обращения, риск-ориентированное 
управление. 

 
Introduction 
In the context of global economic instability, the problem of efficient working capital 

management becomes increasingly relevant for enterprises of all sectors. Volatility in commodity 
markets, inflationary pressures, and disruptions in supply chains significantly affect the liquidity and 
operational continuity of companies. These challenges require a revision of traditional approaches to 
managing current assets and liabilities in favor of more adaptive, model-based strategies capable of 
responding to rapidly changing conditions. 

Working capital, which encompasses inventories, accounts receivable, cash, and short-term 
liabilities, is a key driver of financial flexibility and short-term solvency. Efficient management of 
these components allows firms to maintain operational stability while minimizing capital lockup and 
associated risks. However, under conditions of economic uncertainty, standard linear models often 
prove insufficient, necessitating the application of dynamic, scenario-based, and risk-sensitive 
frameworks for decision-making. 

This study aims to evaluate the effectiveness of selected working capital management models 
in an unstable economic environment. The objective is to identify and classify key factors influencing 
the performance of these models and to compare their responsiveness to external economic shocks. 
By integrating empirical evidence and theoretical modeling, the paper seeks to offer practical 
recommendations for financial managers and decision-makers striving to maintain liquidity and 
operational efficiency in turbulent conditions. 

Main part 
Theoretical foundations of working capital management under uncertainty 
Working capital management is traditionally grounded in the balance between liquidity and 

profitability [1]. In stable economic conditions, firms optimize this balance through deterministic 
models, such as the Baumol model for cash management, the EOQ model for inventory control, and 
the operating cycle approach. However, these classical models often fail to account for the dynamic 
nature of uncertainty that arises in crisis environments, where input variables are volatile and 
interdependent. 

Under conditions of economic uncertainty, firms increasingly rely on stochastic modeling, 
sensitivity analysis, and Monte Carlo simulations to assess working capital components. These 
methods enable the incorporation of risk factors such as fluctuating sales volumes, variable supplier 
lead times, and inconsistent payment behavior of customers. Furthermore, the application of real 
options theory in working capital decisions-such as deferring purchases or accelerating receivables-
provides companies with additional flexibility in navigating unpredictable cash flows [2]. 

Figure 1 illustrates a conceptual framework for uncertainty-sensitive working capital 
management. The model integrates external macroeconomic indicators (e.g., inflation rate, exchange 
rate volatility) and internal performance metrics (e.g., cash conversion cycle, current ratio) to form 
an adaptive decision-making system. This structure supports the timely reallocation of resources in 
response to economic stressors and facilitates scenario-based policy selection. 
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Figure 1. Framework for working capital management under uncertainty 

The framework demonstrates that effective working capital management in volatile 
environments requires a shift from static to adaptive systems. By incorporating real-time 
macroeconomic data and firm-specific financial metrics into scenario modeling, companies can 
proactively adjust their policies and resource allocations [3]. This approach improves resilience, 
enhances liquidity planning, and minimizes the risks associated with economic uncertainty. 

Comparative classification of working capital management models 
The choice of a working capital management model depends on a firm's operational structure, 

risk tolerance, industry characteristics, and the level of economic predictability. Traditional static 
models offer simplicity and ease of implementation but lack adaptability. In contrast, dynamic and 
stochastic models are capable of responding to volatility but require more complex data inputs and 
computational capacity [4]. 

Table 1 provides a comparative overview of widely used working capital management models, 
distinguishing them by underlying assumptions, data requirements, flexibility, and applicability under 
uncertain economic conditions. The comparison is intended to guide decision-makers in selecting 
suitable models based on organizational capabilities and market context. 

Table 1 
Classification of working capital management models under varying economic conditions 
Model type Description Flexibility Data 

requirements 
Suitability 

under 
uncertainty 

Static 
deterministic 

Fixed parameter models 
(e.g., EOQ, Baumol) 

Low Low Low 

Ratio-based 
management 

Uses liquidity/efficiency 
ratios (e.g., CCC) 

Moderate Moderate Moderate 

Dynamic 
forecasting 

Time-series-based cash 
flow prediction 

High High High 

Scenario-based Planning under multiple 
what-if scenarios 

High High High 

Stochastic/monte 
Carlo 

Probabilistic simulations 
of cash behavior 

Very high Very high Very high 

Real options 
approach 

Flexible investment 
timing strategies 

High High High 

The classification highlights that while traditional static models may still be useful in stable 
environments, their limitations become critical under uncertainty. In contrast, scenario-based and 
stochastic approaches, though more data-intensive, provide the responsiveness required for modern 
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working capital management [5]. Firms seeking to remain competitive during economic turbulence 
should consider integrating adaptive and probabilistic models into their financial planning processes. 

In practice, companies tend to use a hybrid of models depending on the stability of cash inflows, 
the predictability of expenses, and the degree of vertical integration. For example, manufacturing 
firms with stable production cycles often rely on dynamic forecasting models, as they can leverage 
historical operational data to anticipate inventory and receivable fluctuations. On the other hand, 
service-based firms, which may experience high volatility in demand, benefit more from scenario-
based modeling, allowing for rapid recalibration of working capital components under alternative 
macroeconomic scenarios [6]. 

Stochastic models, such as Monte Carlo simulations, offer significant advantages in stress-
testing liquidity across a range of probabilistic outcomes. These models simulate multiple pathways 
for key variables like sales, receivables turnover, or supplier payment delays, thereby enabling firms 
to identify potential bottlenecks in the cash conversion cycle (CCC) before they materialize. 
However, their adoption remains limited in small and medium enterprises due to the need for 
advanced analytics and the availability of clean historical datasets. 

Another notable innovation is the real options approach, which extends financial flexibility by 
embedding optionality into working capital decisions-such as deferring inventory orders, expediting 
customer invoicing, or postponing non-essential expenditures [7]. In volatile environments, the real 
options logic allows firms to wait for more information before committing financial resources, thus 
mitigating downside risk while retaining upside potential. 

While table 1 outlines general characteristics of these models, it is crucial to emphasize that no 
single framework is universally optimal. The choice depends not only on environmental conditions 
but also on organizational maturity, digital infrastructure, and managerial competencies. A company 
operating with minimal digitization and manual inventory tracking, for instance, may fail to 
implement stochastic models effectively, even if external volatility warrants their use. 

Empirical studies conducted between 2020 and 2023 demonstrate a growing trend among firms 
in the logistics and energy sectors to transition from static ratio-based models to dynamic, integrated 
systems. This trend is particularly evident in regions exposed to currency volatility and global 
commodity price swings. These firms report reduced cash lock-in periods and improved real-time 
responsiveness to market shocks, validating the practical relevance of model sophistication under 
uncertainty. 

Industry-based evaluation of working capital models 
Building on the trend toward advanced models highlighted in recent studies, it is essential to 

assess how specific sectors implement working capital management frameworks and what 
measurable results they achieve. Industry context-characterized by operational cycle length, volatility 
exposure, and digital maturity-plays a critical role in determining which model delivers optimal 
results under uncertainty. 

Table 2 presents a comparative summary of five major industries that have adopted different 
models of working capital management. The analysis focuses on three core metrics: percentage 
reduction in the cash conversion cycle (CCC), improvement in liquidity indicators, and cost efficiency 
gains, each reflecting operational and financial effectiveness one year after model implementation. 

Table 2 
Comparative outcomes of model implementation by industry 

Industry Model 
adopted 

Reduction in CCC 
(%) 

Liquidity 
improvement (%) 

Cost efficiency 
gain (%) 

Manufacturing Dynamic 
forecasting 

12.5 9.8 7.1 

Retail Ratio-based 4.1 3.2 2.5 
Logistics Scenario-

based 
10.8 8.4 6.3 

Energy Stochastic 15.3 14.0 9.9 
Pharmaceuticals Real options 13.0 11.7 8.2 
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These results confirm that model sophistication correlates positively with measurable 
performance improvements, especially in high-risk, capital-intensive industries. For example, the 
energy sector, using stochastic models, achieved the most substantial reduction in CCC and liquidity 
enhancement. Likewise, pharmaceutical firms, leveraging real options, improved financial flexibility 
through staged inventory purchases and adjustable payment structures. 

In contrast, retail companies that relied on traditional ratio-based approaches saw limited 
progress across all indicators. This suggests that static frameworks may be inadequate in responding 
to abrupt demand shifts and supply chain disruptions-conditions increasingly common in the post-
pandemic consumer landscape. 

The comparative analysis underscores the importance of tailoring working capital strategies to 
the operational realities of each sector. Advanced, data-driven models-particularly stochastic 
simulations and real options-enable firms to optimize liquidity and resource allocation amid 
uncertainty. These tools are most effective when integrated into a broader system of financial planning 
that accounts for both internal metrics and external volatility. As such, the alignment between industry 
risk profile and model complexity emerges as a key determinant of success in modern working capital 
management. 

Managerial and digital enablers of model implementation 
The successful adoption of advanced working capital management models is contingent not 

only on economic context and industry dynamics, but also on the internal capabilities of the 
organization-particularly managerial competencies and digital infrastructure. While the theoretical 
benefits of adaptive, data-driven models are well documented, empirical evidence suggests that their 
realization in practice depends heavily on how firms structure internal decision-making processes and 
utilize financial technologies [8]. 

One of the key determinants of implementation success is managerial alignment across 
departments. In firms where treasury, procurement, and operations departments operate in silos, the 
transition to integrated modeling frameworks is often delayed or poorly executed. Conversely, 
organizations that foster cross-functional collaboration are more likely to operationalize real-time 
data flows, accelerate working capital decisions, and respond flexibly to external shocks. Effective 
working capital management under uncertainty thus requires the institutionalization of shared KPIs 
(e.g., days sales outstanding, inventory turnover, liquidity ratios) across units that traditionally pursue 
conflicting priorities. 

Another critical factor is the digital maturity of the enterprise. The deployment of scenario-
based and stochastic models relies on real-time access to structured and unstructured data, robust ERP 
systems, and predictive analytics capabilities. Firms that have invested in cloud-based platforms, AI-
enhanced forecasting tools, and supply chain visibility systems report greater agility in reallocating 
short-term resources and maintaining liquidity buffers. In contrast, companies with fragmented legacy 
systems often struggle to synthesize relevant inputs, leading to outdated forecasts and suboptimal 
financial decision-making. 

Furthermore, the presence of institutional feedback loops-such as post-implementation 
performance audits and iterative model recalibration-enhances the effectiveness of working capital 
strategies. Firms that regularly measure actual outcomes against modeled scenarios and adjust 
assumptions accordingly demonstrate higher resilience in volatile environments. This continuous 
learning approach transforms static financial planning into a dynamic process of risk-aware 
adaptation. 

Lastly, it is important to note the role of external stakeholders, particularly financial institutions 
and strategic suppliers, in supporting or constraining working capital flexibility. Access to real-time 
trade finance instruments, dynamic discounting mechanisms, and flexible credit arrangements can 
significantly enhance the effectiveness of internal working capital models. Thus, building strategic 
partnerships within the broader financial ecosystem becomes essential for translating model 
sophistication into operational outcomes. 

The capacity to implement advanced working capital models is not solely a matter of technical 
selection [9]. It reflects a deeper organizational transformation-spanning managerial integration, 
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digital infrastructure, and external collaboration. Without these enablers, even the most sophisticated 
models may fail to deliver their theoretical benefits. Accordingly, firms seeking to improve their 
working capital performance under uncertainty must approach model adoption as part of a broader 
strategic modernization initiative. 

Limitations and risks in the application of working capital models 
Despite the demonstrated advantages of advanced working capital models, their application in 

real-world settings is not without constraints. Several methodological, operational, and interpretative 
risks can compromise the reliability and utility of these models, particularly when applied under 
volatile macroeconomic conditions. One major limitation lies in the assumptions embedded within 
the models. Many forecasting frameworks-especially deterministic and ratio-based systems-rely on 
historical averages and linear projections that may not capture the discontinuities present in crisis 
scenarios. Even stochastic models, while probabilistically rich, are sensitive to distribution 
assumptions and input ranges. If volatility exceeds predefined thresholds, simulation outcomes may 
provide a false sense of precision, leading to underestimation of liquidity risk. 

A second concern relates to data integrity and availability. Advanced models are data-intensive 
and require timely, accurate inputs across departments and business units. In practice, firms often face 
fragmented data landscapes, outdated reporting structures, and inconsistent metrics, which can distort 
model outputs. For example, inventory valuation mismatches or delayed accounts receivable records 
may skew working capital forecasts, prompting inappropriate financial actions such as excessive 
borrowing or delayed supplier payments. Additionally, there exists a substantial risk of overreliance 
on model outputs, particularly when they are not complemented by managerial judgment. Decision-
makers may develop unjustified confidence in quantitative results, neglecting qualitative factors such 
as customer relationship dynamics, supplier reliability, or emerging regulatory constraints. This 
phenomenon-known as «model blindness»-can lead to rigid decision-making structures that are 
poorly suited to the fluidity of real-world conditions [10]. 

Moreover, external shocks, such as geopolitical disruptions, natural disasters, or abrupt policy 
changes, can instantly invalidate model assumptions. While scenario-based modeling attempts to 
account for these disruptions, the sheer unpredictability of timing and magnitude limits any model's 
anticipatory capacity. As such, organizations must retain buffers-both financial and procedural-to 
compensate for model failures. Finally, it is crucial to address the human and cultural aspects of 
implementation. Resistance to change, lack of model literacy among financial staff, and limited 
involvement from executive leadership can all hinder the transition from basic models to sophisticated 
adaptive systems. Without proper training, incentives, and communication, even technically sound 
models may remain underutilized or misapplied. 

Working capital models are indispensable tools for navigating economic uncertainty, but their 
effectiveness depends on cautious interpretation and disciplined use. Recognizing and mitigating their 
limitations is essential to prevent misalignment between modeled scenarios and actual outcomes. 
Rather than serving as deterministic solutions, these models should be seen as decision-support 
instruments embedded within a broader framework of strategic flexibility and managerial oversight. 

Conclusion 
In conditions of economic uncertainty, working capital management evolves from a routine 

financial function into a strategic tool that directly influences a firm’s liquidity, resilience, and 
adaptability. This study has demonstrated that the effectiveness of working capital models varies 
significantly depending on their structural complexity, sectoral applicability, and alignment with 
organizational capabilities. Theoretical and empirical analyses confirm that traditional static models, 
though accessible and easy to implement, offer limited flexibility in volatile environments. In 
contrast, advanced frameworks-such as scenario-based planning, stochastic simulations, and real 
options-enable organizations to forecast resource needs with greater precision and to adjust financial 
flows dynamically in response to shocks. These benefits, however, are contingent upon managerial 
integration, digital infrastructure, and cross-functional cooperation. 

The cross-industry comparison reinforces the importance of model selection based on 
operational context and risk profile. Industries facing frequent supply chain disruptions and price 
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instability benefit the most from sophisticated, data-intensive models. At the same time, effective 
implementation requires organizational readiness, including model literacy, real-time data 
availability, and performance feedback mechanisms. It is equally important to recognize the 
limitations of even the most advanced models. Assumptions, data quality, and interpretation risks 
must be addressed through disciplined governance and strategic oversight. Rather than replacing 
human judgment, working capital models should function as decision-support instruments that 
enhance, rather than constrain, managerial responsiveness. 

Ultimately, the pursuit of working capital efficiency under uncertainty is not merely a technical 
task-it represents a broader transformation in financial thinking. Organizations that combine 
analytical rigor with organizational agility are better equipped to maintain solvency, sustain 
operations, and capitalize on opportunities in an increasingly complex economic environment. 
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