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Abstract

This study investigated the relationship between economic order quantity (EOQ) and logistics
performance of quoted oil and gas companies in Nigeria. The oil and gas industry faces significant
logistical challenges, including high transportation costs, overstocking, and stock-outs, which adversely
affect operational efficiency. Utilizing a cross-sectional research design, data were collected through
structured questionnaires administered to senior managers in operations, logistics, and warehousing
across nine oil and gas companies. Spearman’s Rank Order Correlation was employed for data analysis,
revealing strong, positive correlations between EOQ and key logistics performance indicators: on-time
delivery, order Fulfilment, and transportation costs (p < .005). The findings demonstrate that
implementing EOQ can significantly enhance inventory management, reduce costs, and improve
logistics outcomes in the sector. The study contributes to the existing literature by highlighting the
underexplored application of EOQ in Nigeria's oil and gas industry and underscores the need for
effective inventory management practices to optimize logistics performance. Recommendations are
provided for industry practitioners to integrate EOQ principles into their inventory management
strategies to achieve operational excellence.
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transportation costs

Introduction

Effective inventory management is essential to optimizing logistics performance, particularly
in industries characterized by complex supply chains, such as oil and gas. The oil and gas sector
is marked by capital-intensive operations, high transportation costs and volatile demand, which
collectively pose significant logistical challenges (Li et al., 2021). Efficient inventory
management is crucial to addressing these challenges, primarily by minimizing costs associated
with overstocking, stock-outs, and transportation inefficiencies. Despite its importance, many
oil and gas companies in Nigeria continue to struggle with inventory management issues,
leading to negative impacts on their logistics performance.

One of the most recognized tools for optimizing inventory management is economic order
quantity (EOQ) model. EOQ is widely regarded as an effective framework for determining the
optimal order quantity that minimizes total costs of ordering and holding inventory (Benton,
2010; Schneller & Smeltzer, 2006; Gupta & Gupta, 2009). Numerous studies across various
sectors, including manufacturing, retail, healthcare, automotive and pharmaceuticals, have
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shown that implementation of EOQ model leads to reduced inventory holding costs, prevent
of stock-outs, and improved order fulfilment and on-time delivery (Ramanathan, 2006; Buxey,
2006; Kumar & Shrivastava, 2013).

However, despite these positive outcomes in other industries, the specific application of EOQ
in the Nigerian oil and gas sector remains underexplored. In this context, inadequate inventory
management often results in delayed deliveries, inefficient order fulfilment, and increased
transportation costs, further exacerbating logistics performance issues. Given the high
operational costs and the critical need for timely delivery of products in the oil and gas sector,
it is imperative to adopt more effective inventory management practices such as EOQ, to
enhance logistics performance.

The scarcity of empirical research on the relationship between EOQ and logistics performance
in Nigerian oil and gas companies highlights a significant gap in the existing literature. This
gap raises concerns about whether companies in this sector are effectively leveraging EOQ to
improve their logistics outcomes. To address this gap, the present study aims to investigate the
relationship between EOQ and logistics performance of quoted oil and gas companies in
Nigeria. Specifically, the research focused on key logistics performance indicators, such as on-
time delivery, order fulfilment, and transportation costs, to assess the extent to which EOQ can
enhance logistics efficiency in this critical sector.

By exploring this relationship, the study has provided valuable insights that can guide strategic

decisions in inventory management, ultimately contributing to improved logistical outcomes

and operational efficiency in Nigeria's oil and gas sector. Based on the above objectives, the

study posed the following research questions:

1. What is the relationship between EOQ and on-time delivery of quoted oil and gas
companies in Nigeria?

2. What is the relationship between EOQ and order fulfilment of quoted oil and gas companies
in Nigeria?

3. What is the relationship between EOQ and transportation cost of quoted oil and gas
companies in Nigeria? /,

On-Time Delivery

Economic Logistics
Order Quantity Performance

Order Fulfilment

Transportation

K Cost /

Fig. 1: Conceptual Framework of Economic order quantity and Logistics performance.

Theoretical Foundation

The Theory of Constraints (TOC) (Goldratt, 1984) is the theory upon which this study was
grounded. TOC identified and addressed bottlenecks that limit an organization's performance.
It posits that significant improvements can be achieved by systematically identifying and
managing critical constraints within a system. In inventory management, TOC emphasizes the
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importance of optimizing inventory levels and flows to eliminate bottlenecks and ensure
smooth operations.

One of the primary benefits of applying TOC in the oil and gas industry is the enhancement of
operational efficiency. By identifying and managing constraints, firms can streamline their
processes, reduce downtime and boost productivity. This is particularly important in the
Nigerian context, where operational inefficiencies can result in significant financial losses
(Obasi & Nwankwo, 2021). TOC also enhance decision-making by providing a structured
approach to identifying critical constraints affecting a firm’s performance (Harris, 1913). This
focused approach enable managers to make more informed decisions regarding resource
allocation and improvement efforts. In the oil and gas sector, where decision-making is often
complex and involves substantial risk, TOC can lead to more favorable outcomes (Akinwale
& Ojo, 2023).

Companies that implement TOC in conjunction with EOQ, can significantly optimize their
logistics performance by reducing instances of stock-outs and excess inventory, which leads to
enhanced logistics performance (Cohen & Lee, 2013). Furthermore, by improving logistics
performance through TOC, companies can achieve faster delivery times, reduce lead times,
and enhance customer satisfaction, ultimately fostering greater competitiveness in the market.

Research supports the notion that companies employing TOC principles alongside EOQ
strategies experience improved operational efficiencies. Gupta and Jain (2017) found that
organizations focusing on their constraints while optimizing order quantities achieved higher
performance levels compared to those that did not. This finding is particularly pertinent for the
Nigerian oil and gas sector, where logistics efficiency is critical to maintaining operations in a
competitive environment. TOC provides valuable insights for managing EOQ and enhancing
logistics performance of quoted oil and gas companies. By systematically identifying and
addressing constraints within their logistics processes, these companies can optimize their
inventory management practices, enjoy improved operational efficiency and customer
satisfaction.

Concept of Economic Order Quantity

EOQ model (Harris, 1913) is a mathematical formula that determine the optimal order quantity
to minimize total inventory costs, encompassing ordering, holding and stock-out costs. Its
relevance spans various industries, including oil and gas, due to its simplicity and effectiveness
in balancing these costs to enhance overall operational efficiency. EOQ is widely utilized
across retail, manufacturing, and logistics to optimize inventory levels. By calculating the ideal
order quantity, businesses can reduce unnecessary holding costs and order frequency. This
efficiency is particularly crucial in industries where inventory costs significantly affect profit
margins. Xu and Jin (2021) demonstrated that companies employing EOQ models achieved a
20% reduction in total inventory costs.

The application of EOQ may be enhanced by integrating advanced technologies. For example,
the use of RFID technology alongside EOQ allows for accurate and real-time inventory data,
enabling better decision-making and cost optimization (Li & Visich, 2021). This integration
helps organizations maintain optimal inventory levels and respond swiftly to market
fluctuations. Companies effectively utilize EOQ principles by incorporating safety stock and
adjusting for demand variability, ensuring more resilient inventory management strategies
(Duzak, 2020).
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By minimizing total inventory costs, including ordering and holding expenses, companies can
enhance their profit margins (Wang & Wang, 2019). EOQ facilitates the maintenance of
optimal inventory levels, reducing the risk of stock-outs and excess inventory, which can lead
to obsolescence and waste. Efficient inventory management supported by EOQ leads to
smoother operational processes, enabling firms to plan their production and logistics activities
more effectively (Goh et al., 2020).

EOQ remains a fundamental concept in inventory management, providing organizations with
a robust framework to minimize costs and optimize inventory levels. While its assumptions
may not always align with real-world complexities, the underlying principles of EOQ continue
to offer valuable insights for effective inventory management strategies, especially in cost-
sensitive industries like oil and gas.

Concept of Logistics Performance

Drucker (1963) emphasized the importance of minimizing costs while ensuring timely
delivery, establishing logistics as a crucial driver of operational efficiency. Bowersox (1978)
expanded on this concept by highlighting the necessity of integrating and coordinating logistics
activities to meet both service and cost objectives, ultimately enhancing overall business
performance. This integration underscores the foundational role of logistics in balancing cost
efficiency with service quality. Lambert and Stock (1993) recognized the need for balanced
performance metrics that consider both service quality and efficiency. Achieving high levels
of logistics performance requires a comprehensive understanding of the trade-offs between
these two critical factors.

Mentzer and Konrad (1991) provided a comprehensive definition of logistics performance that
integrates both qualitative and quantitative measures, thereby capturing the full spectrum of
logistics effectiveness. This dual approach highlights the importance of both customer
satisfaction and cost efficiency in driving logistics success (Mentzer & Konrad, 1991).
Christopher (1992) articulated the strategic importance of logistics performance in achieving
competitive advantage, asserting that organizations can differentiate themselves in the market
by delivering the right product, in the right quantity, at the right time, and at the right cost. This
perspective underscores the role of logistics in enhancing business competitiveness and market
responsiveness.

Logistics performance is a vital component of supply chain management, playing a crucial role
in meeting customer demands and enhancing service quality. Organizations that excel in
logistics performance are better positioned to respond to market changes, reduce lead time, and
improve customer satisfaction. Lambert et al. (1998) states that high logistics performance
leads to improved customer service levels, which can enhance a company's market share and
profitability.

In the context of quoted oil and gas companies in Nigeria, effective logistics performance is
critical to managing complex supply chain operations and ensuring the efficient and effective
movement of goods and services. These companies operate in a highly dynamic and
competitive environment where logistics performance directly impacts operational efficiency,
cost management and customer satisfaction (Christopher, 1992).

Logistics performance has several dimensions, including improved customer service, efficient
movement of goods, on-time delivery, reduce lead time and responsiveness to market demand.
In this study however, we adopt on-time delivery order fulfilment and transportation cost as
dimensions of logistics performance.
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On-time delivery

On-time delivery (OTD) is a crucial aspect of logistics management that ensures the timely
fulfilment of customers’ orders and optimize overall supply chain efficiency. Traditionally,
OTD has been defined as the ability to deliver goods within agreed-upon schedules (Ballou,
1987). OTD can be characterized as the percentage of orders delivered within specified time
frames, emphasizing the importance of timeliness in meeting customer expectations (Cooper
etal., 1997; Bowersox & Closs, 1996).

Cooper et al. (1997) describe OTD as timely completion of tasks within the supply chain,
further reinforcing the concept of OTD as a critical performance metric. Christopher (1992)
adds to this discussion by emphasizing the need for adherence to planned lead times, which
should not exceed established delivery windows. In the contemporary context, Fugate et al.
(2010) define OTD as a performance indicator that orders are delivered on or before scheduled.
Chopra and Meindl (2016) elaborate on this by stating that OTD also considers lead times and
service level agreements, underlining the multifaceted nature of this metric.

Furthermore, Harrison and van Hoek (2008) highlight the importance of adhering to delivery
schedules as essential to meeting customer expectations. Benton and Maloni (2005) stress the
need to achieve delivery objectives without exceeding planned lead times, indicating that both
efficiency and reliability are vital components of successful logistics performance.

Overall, OTD is integral to customer satisfaction and operational efficiency (Fugate et al.,
2010). In the context of oil and gas companies in Nigeria, achieving OTD presents additional
challenges due to infrastructure limitations, regulatory constraints and geopolitical risks
(Benton & Maloni, 2005). Traditional measures of OTD focus on delivery performance
metrics, including order cycle time and delivery lead time (Ballou, 1987). Bowersox and Closs
(1996) suggest incorporating metrics such as order fill rate and perfect order performance as
indicators of OTD.

Order fulfilment

Order fulfilment is a critical component of supply chain management, involving the process of
generating, filling, delivering, and servicing customers’ orders. Laurikaben (2020) define order
fulfilment as the comprehensive process of handling customer orders from inception to
delivery, emphasizing its role in customer satisfaction. This definition echoes the work of Sarite
etal. (2018) who describe order fulfilment as the generation, delivery and servicing of customer
orders. Both perspectives highlight the multifaceted nature of order fulfilment, stressing that it
goes beyond mere product delivery, but include the entire lifecycle of a customer’s order.

To achieve efficient order fulfilment, Sarite et al. (2018) assert that organizations must design
a network and processes that meet customer demands while maximizing profitability. At the
operational level, order fulfilment processes focus heavily on logistics, ensuring that the right
products are delivered to the right customers on time. Foster (2015) adds that effective order
fulfilment management offer several benefits, including increased efficiency, which is crucial
to overall success of a firm.

One critical aspect of order fulfilment is order cycle time. Meller (2015) introduces this
concept, explaining it as the total time from when a customer places an order to when the order
is delivered. Order cycle time is essential to order fulfilment because customers value shorter
waiting time. Further elaborating on order fulfilment, Fawcett and Fawcett (2014) propose that
it should include essential elements such as product availability, timely deliveries, flexibility,
transparent and reliable service, and effective service recovery in cases of service failure.
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Transportation cost

Transportation costs are variable costs, including cost of fuel, labor, maintenance, loading,
unloading, pick-up, and delivery expenses (Hu, 2022). These factors not only influence
operational efficiency but also affect total cost structure of logistics. Thai et al. (2021) add that
transportation costs have far-reaching implications on economic activities and international
trade.

Transportation is a central component of logistics that connects various stages of value creation
and delivery (Kamungo, 2014). Transportation is crucial from manufacturing to final delivery
and returns. Effective coordination between transportation components is necessary to
maximize logistical benefits.

The cost of delivering products is integral to the overall production cost. This idea aligns with
the idea that transportation is a primary cost component in logistics, and that any reduction in
transportation cost significantly reduce total logistics costs (Parkhi et al., 2014). Transportation
cost reduction has been a focus of research, with studies ranging from routing optimization
(Eilon et al., 1971) to cost minimization (Bodin et al., 1993).

Focusing on distribution, Wu (2014) argues that distribution costs represent a substantial
proportion of total transportation expenses; and that path planning is a core issue of distribution
systems that reduce service costs. Yang et al. (2014) supports this view by asserting that well-
planned routes for logistics distribution cut transport costs.

In the view of Yang et al. (2014), distribution efficiency is crucial to enhanced effectiveness of
logistics system and efficient transportation. Hu (2022) contends that transportation cost
management involves accounting for multiple factors, including modes of transportation, each
of which influence overall cost and quality of logistics service.

Economic Order Quantity and Logistics Performance

Empirical studies across multiple industries have demonstrated that EOQ positively impacts
logistics performance. By optimizing order quantities, EOQ helps companies reduce inventory
holding costs, avoid stock-outs, and improve overall efficiency of logistics operations.

Benton (2010) conducted an empirical study in the U.S. manufacturing sector and found that
EOQ improved logistics performance by reducing inventory holding costs by 15% and
ensuring timely availability of raw materials. This report supports extant literature which assert
that EOQ optimizes inventory levels, lead to smoother operations and reduced delivery delays.

Ramanathan (2006) performed an empirical analysis of retail chains in the UK and found that
EOQ reduced holding costs by 20% and improved logistics performance by minimizing stock-
outs and optimizing order cycles. This empirical evidence reinforces reports in literature that
EOQ help retailers manage stock levels effectively and improve logistics outcomes.

Schneller and Smeltzer (2006) examined the application of EOQ in hospitals in the U.S. and
found that it improved logistics performance by 18%, reducing stock-outs and optimizing
resource allocation. This evidence aligns the view that EOQ enhances logistics performance in
the healthcare industry by ensuring availability of critical medical supplies.

In other studies, Buxey (2006) found that EOQ improved logistics performance by reducing
holding costs by 25% and improving lead times for high-demand components; Gupta and
Gupta (2009) reported that EOQ improved logistics performance by reducing stock-outs by
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30% and optimizing order quantities for essential drugs; Kumar and Shrivastava (2013) found
that EOQ improve logistics performance by reducing waste by 22% and ensure timely
replenishment of perishable items; while Chen and Liu (2014) found that EOQ improved
logistics performance by reducing lead times by 18% and optimizing stock levels for high-
demand components.

Both conceptual and empirical review reviews attests that EOQ has substantial positive impact

on logistics performance across various industries. EOQ contributes to better stock

management, reduced stock-outs, and improved logistics efficiency. These benefits are

consistently observed in manufacturing, retail, healthcare, automotive, pharmaceutical, food

and beverage, and electronics industries. These evidence further strengthens the view that EOQ

is an essential tool for improving logistics performance. Nevertheless, in lieu of our need to

conduct statistical analyses and interpretations, we hypothesize as follows:

Hoz1: There is no significant relationship between EOQ and on-time delivery of quoted oil and
gas companies in Nigeria.

Ho2: There is no significant relationship between EOQ and order fulfilment of quoted oil and
gas companies in Nigeria.

Hos: There is no significant relationship between EOQ and transportation cost of quoted oil
and gas companies in Nigeria.

Methodology

The study adopted a survey research design. The population for the study comprised 9 oil and
gas companies listed on the Nigerian Exchange Group’s official website (NGX, 2024). The
study adopted the entire population as its operational unit of analysis. 3 copies of the research
instrument were sent to each of the 9 quoted oil and gas companies involving senior managers
of the operations, logistics and warehousing, resulting in a total of 27 respondents. Structured
questionnaire was administered to senior managers in charge of warehousing, operations, and
logistics. The final analyses of the study was based on useable data obtained from 20
respondents. The validity of the instrument was ascertained through content and construct
validity tests. To assess the reliability of instrument, internal reliability tests wad conducted
using Cronbach's Alpha. The Spearman’s Rank Order Correlation was used examine the
relationships between EOQ and measures of logistics performance. The SPSS statistical
software facilitated data analysis.

Data Analysis and Results
Table 1: Correlation between Economic Order Quantity and On-Time Delivery

Economic On-Time
Order Quantity  Delivery
Spearman'srho  Economic Order Correlation Coefficient 1.000 .996™
Quantity Sig. (2-tailed) . .000
N 20 20
On-Time Correlation Coefficient .996™ 1.000
Delivery Sig. (2-tailed) .000 :
N 20 20

**_Correlation is significant at the 0.01 level (2-tailed).
Source: Desk Research (2024)

Table 1 illustrates the Spearman Rank Order Correlation result generated by the statistical

package for social science (SPSS) version 25. The attendant p-value of the relationship between

EOQ and on-time delivery is revealed to be significant (where p=.000) which is less than 0.05
7
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as stated in our decision rule. The result from the Spearman rho correlation is .996. This result
shows that EOQ has a very strong relationship with on-time delivery. Also, we observe the
sign to be positive indicating a very strong and positive relationship exist between EOQ and
on-time delivery. Based on this result we therefore reject the null hypothesis.

Table 2: Correlation between Economic Order Quantity and Order Fulfilment

Economic Order
Order Quantity Fulfilment
Spearman'srho  Economic Order Correlation Coefficient 1.000 979”
Quantity
Sig. (2-tailed) . .000
N 20 20
Order Fulfilment Correlation Coefficient .979™ 1.000
Sig. (2-tailed) .000 .
N 20 20

**_Correlation is significant at the 0.01 level (2-tailed).
Source: Desk Research (2024)

Table 2 illustrates the Spearman Rank Order Correlation result generated by the statistical
package for social science (SPSS) version 25. The attendant p-value of the relationship between
EOQ and order fulfilment is revealed to be significant (where p=.000) which is less than 0.05
as stated in our decision rule. The result from the Spearman rho correlation is .979 from this
result we see that EOQ has a very strong relationship with order fulfilment. Also, we observe
the sign to be positive indicating a very strong and positive relationship exist between EOQ
and order fulfilment. Based on this result we therefore reject the null hypothesis.

Table 3 Correlation Analysis depicting the relationship between Economic Order
Quantity and Transportation Cost

Economic  Transportation
Order Quantity Cost

Spearman's rho  Economic  Order Correlation Coefficient 1.000 .946™
Quantity Sig. (2-tailed) : .000
N 20 20
Transportation ~ Correlation Coefficient .946™ 1.000
Cost Sig. (2-tailed) .000 :
N 20 20

**_Correlation is significant at the 0.01 level (2-tailed).
Source: Desk Research (2024)

Table 3 illustrates the Spearman Rank Order Correlation result generated by the statistical
package for social science (SPSS) version 25. The attendant p-value of the relationship between
EOQ and transportation cost is revealed to be significant (where p=.000) which is less than
0.05 as stated in our decision rule. The result from the Spearman rho correlation is .946 from
this result we see that EOQ has a very strong relationship with transportation cost. Also, we
observe the sign to be positive indicating a very strong and positive relationship exist between
EOQ and transportation cost. Based on this result we therefore reject the null hypothesis.

Discussion of Findings

The EOQ model is a fundamental inventory management tool used to determine the optimal
quantity of inventory that minimize costs associated with purchasing, receiving and storing.
This study examined the connection between EOQ and logistics performance, and the results
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of the empirical tests performed, showed that EOQ has positive and statistically significant
connection with logistics performance.

This finding aligns with previous studies such as Li et al. (2021), who reported that EOQ is
essential to determining optimal order quantity for minimizing total inventory costs. This
finding is also consistent with the report that EOQ optimizes order quantities, reducing order
frequency and lowering overall costs, ultimately leading to better fulfilment performance (Xu
& Jin, 2021).

In addition, the finding support the position that EOQ improves inventory control and reduces
total inventory costs (Quin et al., 2022). EOQ model has proven to be a critical tool in
minimizing various costs, including ordering, carrying materials, and transportation, while
improving key logistics metrics such as on-time delivery and order fulfilment.

Conclusion and Recommendations

This study investigated the relationship between EOQ and logistics performance of quoted oil
and gas companies in Nigeria. The findings revealed a significant and positive correlation
between EOQ and indicators of logistics performance (on-time delivery, order fulfilment, and
transportation costs). Specifically, the results demonstrated that EOQ lead to improved
logistics efficiency by minimizing unnecessary costs associated with overstocking and stock-
outs, thereby enhancing overall logistics performance.

In view of the results of the study, we concluded that EOQ has significant relationship with
logistics performance; and recommend that quoted oil and gas companies in Nigeria should
adopt the EOQ model in their inventory management practices. By utilizing EOQ, these
companies can optimize their order quantities to minimize inventory holding costs, reduce
stock-outs, and enhance overall logistics performance.
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