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Abstract

In today's competitive business climate, sustaining liquidity and fostering development depend on efficient working
capital management. This article examines the connection between supply chain management (SCM) and working
capital, illustrating how SCM techniques may augment operational efficiency and financial stability, thereby enhancing
overall organizational performance. Despite the substantial literature on supply chain management, a notable
deficiency persists in the integration of financial flows, which are essential for optimum supply chain operations. A
case study of a Saudi Arabian petrochemical firm demonstrates that strategic supply chain management may recover
almost 93% of working capital, alleviating the effects of operational interruptions. By prioritizing client requirements
and managing inventories with sophisticated technologies such as big data and machine learning, organizations may
markedly improve their financial stability and maintain a competitive advantage in a changing market. Future study
should further examine the interaction between these approaches and their relevance across diverse supply chain
environments. Overall, the study highlights the positive relationship between financial performance and operational
factors, particularly within the petrochemical and energy sectors in Saudi Arabia, supporting that effective SCM can
play a pivotal role in financial success.

Keywords
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1. Introduction

The research on supply chain management (SCM) has historically emphasized the coordination of material and
information flows (Gavirneni et al. 1999; Lee and Whang 1992). Nonetheless, there is a significant deficiency in the
focus on the incorporation of financial flows inside supply chain management frameworks. This control is crucial, as
financial factors are vital for efficient supply chain operations. Although certain researchers have initiated efforts to
fill this gap, their contributions remain constrained. Cohen and Mallik (1998) examine models that include exchange
rates and pricing, highlighting the influence of the financial climate on supply chains. Buzacott and Zhang (2004)
analyse inventory management with asset-based finance, indicating that financial instruments are essential for
optimizing supply chains. Conceptual investigations, signified by Hofmann (2005), have presented the notion of supply
chain finance, advocating for the integration of financial strategies into supply chain management techniques. Supply
Chain Finance constitutes the financing sector of a commercial bank, providing working capital management for
significant corporate clients and accelerated payment solutions for suppliers (V. Popa, 2013).

Moreover, investigations of supply chain risks by Jiittner (2005), Peck (2005), and Tang (2006) underscore the impact
of financial uncertainty on supply chain resilience and decision-making processes. Notwithstanding these
contributions, a significant portion of the current literature remains concentrated on operational performance,
frequently neglecting the financial limitations that may hinder supply chain efficacy (Axséter and Rosling, 1993;
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Christopher and Ryals, 1999; Cohen and Lee, 1988; Otto and Kotzab, 2003). This highlights a substantial deficiency,
especially concerning the function of managerial accounting and budgetary constraints. The terms trust, engagement,
business understanding, communication, commitment, information sharing, and expertise are frequently used in
literature to refer to buyer-supplier relationships (BSRs). Identifying primary areas of customer and supplier appeal is
essential for efficient company operations (Soh et al., 2016).

In today's competitive corporate environment, effective working capital management is crucial for sustaining liquidity
and fostering growth (Corelli, A. 2016). This study analyses how supply chain management methods might improve
working capital and hence facilitate overall business success. The difference between current assets and current
liabilities, known as working capital, is a key factor in assessing a company's operational efficiency. By optimizing
processes, cutting costs, and better allocating resources, supply chain management (SCM) can have a significant impact
on working capital. Corelli, A. (2016) also, examined the impact of supply chain management methods on enhancing
working capital and, consequently, promoting overall business success. In this study, SCM strategies were examined
in one of petrochemical company in Saudi Arabia.

1.1 Objectives

The working capital enhancement impact of Saudi Arabian petrochemical companies' supply chains and the strategic
implications of supply chain management for working capital improvement. This research aims to bridge this gap by
highlighting the significance of financial factors and working capital in supply chain management (SCM). By
incorporating these financial aspects into the SCM discussion, it offers a more thorough comprehension of the interplay
between financial and operational factors that affect supply chain success.

2. Literature Review

The economy's globalization intensifies company competition, which has an impact on supply chains. Supply chain
management aims to maintain customer service standards while maximizing manufacturing, shipping, distribution,
and sales at the lowest possible cost. It coordinates operations between departments and companies, reducing costs,
increasing flexibility, and enhancing competitiveness. Accounting for sixty percent of their time, financial managers
are usually in charge of working capital, which is crucial for supply chain operations and plays a pivotal role in
decision-making (Lind et al., 2012). For the evaluation of long-term performance, working capital management
(WCM) must be aligned with corporate policy. WCM is essential for daily operations, influencing a company's short-
term liabilities and growth prospects (Kiymaz et al., 2024). Efficient working capital management ensures that a
company can maintain its operational liquidity while minimizing costs.

2.1 Supply chain management

SCM encompasses the planning, execution, and control of supply chain activities to create value, enhance customer
satisfaction, and achieve a competitive advantage: Cao and Zhang (2010) noted multiple tactics such as inventory
optimization which aims to control and regulate inventory levels to meet customer demand while cutting costs, averting
stockouts, and strategies. Also, they mentioned demand forecasting, ABC analysis, economic order quantity (EOQ),
reorder point, safety stock, inventory turnover, just-in-time (JIT), and vendor-managed inventory (VMI). Big data,
machine learning, and artificial intelligence are transforming inventory optimization via demand forecasting, real-time
inventory surveillance, and technologies such as RFID and IoT (Soh. et al. 2016 and Gallego et al. 2021). These tactics
enhance revenue, customer satisfaction, and operational efficiency for enterprises. Supply chain visibility enables
enterprises to oversee inventory levels, detect potential interruptions, and make informed decisions regarding inventory
management (B.E et al., 2020 and Mashayekhy et al., 2022). Bartling (2003) highlights how important it is for gas and
oil to be the main energy sources since they have a big impact on the world economy. The oil and gas sector are
intricately woven into global supply chain management processes, encompassing transportation, inventory oversight,
and raw material handling. Sople (2012) further elucidates that efficient supply chain management in this sector
includes both domestic and foreign logistics. Mansfield (1980) characterizes supply chain management as the transfer
of materials, knowledge, and financial resources through different phases of production and distribution, emphasizing
the interaction between suppliers and distributors. Bahree (2006) believes that an efficient supply chain emphasizes
high-quality customer service while optimizing resource use according to demand. This viewpoint emphasizes the
imperative for resilient information technology systems and effective communication networks to navigate the
complexities intrinsic to the gas and oil sector (Frank, 2006).

Buyer-supplier relationships have an impact on procurement performance, particularly in large manufacturing firms,
as suggested by various scholars (Chao and Kato, 2014; Matevz and Maja, 2013; Kamau, 2013). Abbas et al. (2018)
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looks at the connections between financial performance, the net trade cycle, and four popular supply chain management
techniques: supplier partnership, customer relationship, information sharing, and lean system. All practices, including
customer relationship management, strongly influence financial performance. The report advises production managers
to devote resources to improve these processes for best financial performance. Abdollahi et al. (2015) introduced a
theoretical framework for supplier selection focused on "lean" and "agile" suppliers, and suggested guidelines for
supplier relationship management (SRM) pertaining to these vendors. Yeniyurt et al. (2013) proposed that a sourcing
organization must collaborate with proficient global and local procurement professionals to establish outstanding
supplier relationships. Supplier reliability is often regarded as a critical component of trust in buyer-supplier
relationships and serves as a key criterion for evaluating supplier performance prior to order placement (Lysons &
Farrington, 2012). Nevertheless, findings from developing countries suggest that there is no consistent relationship
between a supplier's reliability and the trust buyers place in them, nor with overall performance outcomes (Stuart et
al., 2012). On the other hand, some evidence indicates that supplier reliability can positively affect procurement
performance in specific developing nations (Oyando and Musiega, 2014).

2.2 Working capital

Previous studies on working capital management have demonstrated a relationship between the reduction of the Cash
Conversion Cycle (CCC) and enhanced profitability for firms (Shin and Soenen, 1998; Deloof, 2003; Lazaridis and
Tryfonidis, 2006; Grosse-Ruyken et al., 2011). Nonetheless, there are opposing arguments on the pursuit of a shorter
CCC. Extended inventory cycle durations might alleviate concerns linked to delivery interruptions, pricing
fluctuations, and possible company losses stemming from product shortages (Blinder and Maccini, 1991; Wang, 2002).
A more lenient trade credit strategy can augment sales and fortify client connections (Long et al., 1993; Deloof and
Jegers, 1996; Shah, 2009). Aside these observations, the current literature predominantly emphasizes the working
capital dynamics of individual enterprises, frequently overlooking the wider context of the value chain. This oversight
hinders the modification of appropriate cycle times for working capital and its components from a value chain
perspective. Stricter payment terms for significant participants can create liquidity challenges for other companies in
the value chain (Blackman and Holland, 2006). Conversely, powerful enterprises in a value chain might assist weaker
subcontractors and customers by adjusting payment times and credit terms, thereby impacting overall financial stability
(Saranga, 2009). The Cash Conversion Cycle (CCC) is an essential metric for managing working capital, initially
presented by Richards and Laughlin in 1980, sometimes known as the cash-to-cash (C2C) cycle, has been further
examined by Farris and Hutchison (2002). It measures the number of days a company has its capital invested in
working capital, starting from the payment to suppliers and ending with the collection of payments from customers.
The CCC encompasses three key components: the cycle times of inventories, accounts receivable, and accounts
payable. It is mathematically expressed as equations discussed in the following:

CCC=Days Inventory Outstanding (DIO)+Days Sales Outstanding (DSO)—Days Payable Outstanding (DPO)

Where DIO is calculated using the formula Inventory+36

Sales

Account receivable*365

DSO is determined as

Sales

Accounts Payable*365

DPO is derived from
Sales

According to Habib and Huang's (2016), profitability is often higher when working capital is negative. Conversely,
profitability is generally lower when working capital is positive. They determine the best working capital level by
analysing the partial derivative of the working capital rate (WCR) about sales. Satinato and Pratiwi (2019) corroborate
this conclusion, revealing that an excess of working capital results in reduced performance and increased risk for
manufacturing firms, indicating that additional investment in working capital negatively impacts those with a positive
working capital surplus.

2.3 Relevance of Working Capital in Supply Chain

Several studies show the relationship between financial performance and various operational factors within the
petrochemical and energy sectors in Saudi Arabia. Ali (2020) established that gross profitability significantly
influences the financial performance of petrochemical companies, noting a decline attributed to operational challenges
in the region. This finding is further supported by Ali and Faisal (2020), who identified a strong correlation between
capital structure and financial performance in the Saudi petrochemical industry, emphasizing the critical role of
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operational success in determining financial outcomes. In a broader context, Shaik et al. (2023) explored the impact of
working capital on the financial performance of energy companies listed on Saudi Stock Exchange (Tadawul) over a
seven-year period. Their analysis revealed a considerable positive association, indicating that effective management
of working capital is essential for enhancing financial performance in this sector. Additionally, Hajisaaid (2020)
examined the financial structure's impact on the profitability of basic materials firms in Saudi Arabia, discovering an
inverse relationship between the profitability of the sector and the ratio of short-term liabilities to total assets. This
suggests that financial leverage may pose risks to profitability, further highlighting the complex interplay between
financial metrics and operational efficiency in Saudi Arabia's industrial landscape. The literature underscores the
importance of effective supply chain management in the petrochemical sector, stressing the necessity for integrated
strategies that improve efficiency, responsiveness, and customer service. As the industry adapts to changing conditions,
it will be essential to adopt the best practices and utilize technology to address the challenges and demands of the
global market. Collectively, these studies highlight the significance of both operational and financial strategies in
enhancing performance across vital sectors of the Saudi economy. Shaik et al. (2023) identified a substantial positive
correlation between working capital and profitability in Saudi Arabian enterprises, with bigger businesses attaining
more profitability than those with smaller budgets.

3. Methodology

It is important to start developing the methodology with the strategic options for the Supply chain. It integrates the
characteristics of each design used with their implications to enhance performance including Physically Efficient
Process, Market-Responsive Process and Working Capital Implications. Table.1 shows the environments that best suit
each design. By understanding these processes, companies can tailor their working capital management strategies to
align with their operational objectives and market demands, ultimately enhancing overall financial performance.
Utilizing the case study has to consider gathering and evaluating data to have an insight into the influence of supply
chain management (SCM) on working capital management. This approach focused on the specific case with the real
data through purposive sampling methods, participants with relevant expertise in supply chain and working capital
management. It provided in depth analysis and data sources included semi-structured interviews, formal surveys, and
document analysis. The qualitative data was generated to contribute to the correlation between supply chain
management improvement and working capital management. Comparative analysis was used to increase the validity
of the findings by contrasting data from interviews, surveys, and document analysis.

Table 1. Physical Efficient, Market- Responsive Process and Working Capital Implication

Category | Physically Efficient Market-Responsive Process Working Capital Implications
Process
Main | Efficiently meet Quickly adapt to varying demand | Requires balancing cost
Objective | consistent demand at the | to reduce stockouts and excess efficiency with liquidity needs
lowest cost inventory
Production | Achieve high utilization Use spare capacity as needed, Impacts accounts receivable
Focus | rates focusing on make-to-order with | management based on
customization production flexibility
Inventory | Aim for high turnover Keep substantial buffer stocks of | Higher inventory levels
Approach | rates and low inventory components or finished products | increase working capital
levels requirements
Lead-Time | Reduce lead times Prioritize rapid response to Quick cash flow management
Priority | without increasing costs maximize sales opportunities is essential to support
operations
Supplier | Choose suppliers mainly | Favor suppliers that offer speed, | Supplier relationships impact
Selection | based on cost and quality | flexibility, and quality payment terms and cash flow
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Product | Focus on enhancing Employ modular designs to Design flexibility can
Design | performance while delay product differentiation influence inventory and
Strategy | minimizing costs working capital needs

4. Discussion

There are various crucial phases in the gas and oil industry's supply chain. Shell's supply chain management
encompasses three primary stages: the procurement and production of crude oil, the refinement of products, and the
distribution to wholesalers and consumers (Close, 2006). Including exploration, production, refining, and marketing,
Saudi Aramco is the largest oil and natural gas firm in terms of income. It is a fully integrated petroleum corporation
(Mansfield, 1980; Bozon, 2006). As an example of a strategic endeavour to improve supply chain efficiency and grow
downstream activities, consider Saudi Aramco and Shell's joint venture, SASREF (Bento, 2003)- The production unit
encompasses plant engineering and drilling, whereas the refining phase converts output into preferred goods (Rabbino,
Dunham, & Ritchie-Dunham, 2004). The marketing unit concentrates on the retail sales of refined products, as shown
by Bartling (2003). The industry faces multiple obstacles stemming from heightened demand and supply limitations
(Bozon, 2006). Bahree (2006) emphasizes that it is crucial to address non-hydrocarbon supply chain elements to ensure
the provision of quality services and products. Identifying and implementing best practices in supply chain
management is essential for addressing these difficulties. To enhance supply chain operations in the oil and gas sector,
several recommendations have been proposed: categorize customers by service requirements, optimize logistics
networks for efficiency, align operations with market indicators, establish partnerships to improve supply chain
management, employ strategic sourcing (Bozon, 2006), adopt technology-driven supply chain strategies, create
performance metrics that span channels, and promote operational innovations.

It is essential to improve working capital in supply chain activities. Through the systematic gathering and analysis of
data regarding inventory levels, supplier performance, and consumer demand, enterprises can obtain essential insights
that enable more informed decision-making. This makes it possible for companies to improve their inventory turnover
rates and reduce excess stock, so freeing up cash flow. Furthermore, data-driven forecasting allows firms to anticipate
demand fluctuations, ensuring ideal inventory levels are sustained without unnecessary capital spending on stock
(Vidrova, 2020 and Potnis et al., 2023). Without supply networks, suppliers' products would fail to successfully reach
global markets, making them crucial for international trade. In a recent operational disruption, one of production
facilities at the petrochemical company in Saudi Arabia experienced a significant breakdown, resulting in an estimated
daily production loss of approximately 1,500 metric tons (MT). This disruption posed a substantial risk to the working
capital, as reduced output directly impacted revenue streams and inventory turnover.

To improve the adverse effects of this incident on the final product output and uphold commitment to customer
satisfaction, a strategic decision was made to procure raw materials from an alternative location. This approach aimed
not only to recover lost production but also to ensure timely delivery and consistency in product availability for their
customers. Subsequently, a new logistical way was established to facilitate the efficient transfer of raw materials to the
facility as shown in Figure 1.
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Figure 1. Actual Supply by SCM (New logistic) Vs. Recovery Plan

The maximum rate of transfer was during the summer session. It will give more leverage on SCM which improved the
throughput of working capital and stability of the customer commitment. This initiative led to a remarkable reduction
in production losses by approximately 93% as described in Figure 2. The prompt and effective implementation of this
logistics strategy not only mitigated the consequences of the breakdown but also ensured the continuity of the product
supply chain. By prioritizing customer needs, working capital was safeguarded and reinforced the company’s

reputation for reliability and responsiveness in the marketplace.

RECOVARY OF PRODUCTION LOSSES

recovary from
losses
93%

Figure 2. After applying New logistic line

5. Results

The case study shows an impact of the efficient supply chain management (SCM) in petrochemical firms on the
working capital. A noteworthy recovery rate of almost 93% was found in the investigation, highlighting the possibility
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that these businesses could lessen the effects of scheduled shutdowns on their working capital. The highest transfer
rate occurred during the summer session, providing significant advantages for supply chain management (SCM) by
enhancing working capital throughput and ensuring customer commitment stability. The reduction was calculated
based on the production baseline subtracted by post-implementation losses, resulting in an impressive decrease in
production losses of approximately 93%, as shown in Figure 2. The swift and effective execution of this logistics
strategy not only alleviated the impact of disruptions but also maintained the continuity of the product supply chain.
By focusing on customer needs, the company protected its working capital and strengthened its reputation for reliability
and responsiveness in the market. By deliberately implementing effective supply chain management methods, firms
may ensure operational continuity and protect their financial stability. To help businesses manage disruptions and
maintain liquidity, this study emphasizes the significance of proactive planning and resource allocation within the
supply chain design. So, the execution of good supply chain management strategies not only improves operational
efficiency but also strengthens working capital management, enabling petrochemical businesses for enduring success
in a competitive market.

Further research could adapt progressively adopting supply chain financing solutions, although the rates of
implementation vary across different sectors (Saudi Central Bank, 2023). Also, it could integrate distinctive challenges
in optimizing working capital due to the principles of Islamic finance and specific regional economic conditions
(Alharbi, 2021). It could include analysis to evaluate how Saudi Arabia's supply chain financing mechanisms align
with those of other GCC countries. Additionally, it is crucial to examine the long-term economic impacts of these
financing solutions on Saudi Arabia's non-oil economy and the growth of small and medium-sized enterprises (SMEs).
Furthermore, exploring innovations in financial technology solutions is essential to meet the specific needs of supply
chain finance and enhance the efficiency of supply chain. Finally, a sector-specific analysis of adoption rates and the
challenges faced in implementing supply chain financing across various sectors of the Saudi economy is essential for
a comprehensive understanding of this evolving landscape.

7. Conclusion

The Saudi Arabian Petrochemical Company is a significant player in the efficient integration of working capital into
supply chain management (SCM) and its relationship to working capital. The study indicated that the recovery rate is
approximately 93%, suggesting that any planned shutdowns will not affect working capital if the appropriate supply
chain management strategies are employed. By prioritizing customer needs, working capital was safeguarded and
reinforced the company’s reputation for reliability and responsiveness in the marketplace. Supply chain management
is integral to enhancing working capital. By optimizing inventory levels, enhancing cash flow, and improving
operational efficiency, companies can significantly improve their financial health. As businesses continue to evolve,
leveraging SCM practices will be essential for maintaining a competitive edge and ensuring sustainable growth. Big
data, machine learning, and artificial intelligence enables working capital through transforming inventory optimization
via demand forecasting, real-time inventory surveillance, and technologies. The research investigates the influence of
working capital on corporate supply chain performance, with leverage serving as a moderating variable. Findings
indicate a beneficial impact of working capital on corporate performance, with a detrimental effect of leverage on
profitability Trust, involvement, and openness are fundamental components of buyer-supplier relationships (BSRs).
Financial performance is significantly affected by supply chain management strategies, and engagement with
procurement specialists is crucial. In the future, supply chain management should be more intelligent, agile and capable
of handling challenges with the implication of the working capital management and financial technologies to enhance
the supply chain performance in petrochemical industry.
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