
Debala, Gemachis; Bhat, Mohd Abass; Khan, Shagufta Tariq

Article

Exploring the Nexus of inventory optimization and
operational efficiency: Data-driven insights from public
sector organizations in Ethiopia

Cogent Business & Management

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Debala, Gemachis; Bhat, Mohd Abass; Khan, Shagufta Tariq (2023) : Exploring
the Nexus of inventory optimization and operational efficiency: Data-driven insights from public
sector organizations in Ethiopia, Cogent Business & Management, ISSN 2331-1975, Taylor & Francis,
Abingdon, Vol. 10, Iss. 2, pp. 1-18,
https://doi.org/10.1080/23311975.2023.2213966

This Version is available at:
https://hdl.handle.net/10419/294450

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23311975.2023.2213966%0A
https://hdl.handle.net/10419/294450
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=oabm20

Cogent Business & Management

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/oabm20

Exploring the Nexus of inventory optimization and
operational efficiency: Data-driven insights from
public sector organizations in Ethiopia

Gemachis Debala, Mohd Abass Bhat & Shagufta Tariq Khan

To cite this article: Gemachis Debala, Mohd Abass Bhat & Shagufta Tariq Khan (2023)
Exploring the Nexus of inventory optimization and operational efficiency: Data-driven insights
from public sector organizations in Ethiopia, Cogent Business & Management, 10:2, 2213966,
DOI: 10.1080/23311975.2023.2213966

To link to this article:  https://doi.org/10.1080/23311975.2023.2213966

© 2023 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

Published online: 09 Jul 2023.

Submit your article to this journal 

Article views: 1488

View related articles 

View Crossmark data

Citing articles: 1 View citing articles 

https://www.tandfonline.com/action/journalInformation?journalCode=oabm20
https://www.tandfonline.com/journals/oabm20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23311975.2023.2213966
https://doi.org/10.1080/23311975.2023.2213966
https://www.tandfonline.com/action/authorSubmission?journalCode=oabm20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oabm20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23311975.2023.2213966?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23311975.2023.2213966?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23311975.2023.2213966&domain=pdf&date_stamp=09 Jul 2023
http://crossmark.crossref.org/dialog/?doi=10.1080/23311975.2023.2213966&domain=pdf&date_stamp=09 Jul 2023
https://www.tandfonline.com/doi/citedby/10.1080/23311975.2023.2213966?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23311975.2023.2213966?src=pdf


MANAGEMENT | RESEARCH ARTICLE

Exploring the Nexus of inventory optimization 
and operational efficiency: Data-driven insights 
from public sector organizations in Ethiopia
Gemachis Debala1*, Mohd Abass Bhat2 and Shagufta Tariq Khan3

Abstract:  This study explores the link between inventory optimization and opera
tional efficiency in public sector organizations in Ethiopia. The study specifically 
examines the role of Capacity utilization, Inventory precision, IT infrastructure, 
administrative purchasing procedures, Workforce competence and proficiency, 
Record-keeping towards achieving optimal inventory management and operational 
efficiency in these organizations. The research is based on a quantitative approach, 
with primary data collected through a survey of 186 public sector organizations in 
Ethiopia. Utilizing a descriptive and explanatory research design, primary and sec
ondary data were collected and analyzed through the application of SPSS version 24 
and presented with descriptive and inferential statistics. The results indicate 
a significant and positive correlation between Inventory Optimization and opera
tional efficiency. Additionally, multiple regression analysis revealed that inventory 
utilization, administrative purchasing procedures, record-keeping and documenta
tion, staff skills and knowledge, inventory accuracy, and IT infrastructure have 
a significant impact on operational efficiency. Consequently, the study provides 
data-driven insights into the importance of inventory optimization in enhancing 
operational efficiency in public sector organizations in Ethiopia. This study recom
mends that the management of Ethiopian public sector organizations should focus 
on developing short administrative purchasing procedures, ensuring good record- 
keeping and documentation, utilizing adequate information and communication 
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technology, and investing in staff skills training to enhance Inventory Optimization 
and overall organizational operational efficiency.

Subjects: Finance; Business, Management and Accounting; Industry & Industrial Studies 

Keywords: inventory optimization; operational efficiency; administrative purchasing 
procedures; record-keeping and documentation; IT infrastructure; inventory utilization

1. Introduction
Inventory optimization and operational efficiency are two critical aspects of supply chain manage
ment that are essential for the success of any business (Bag et al., 2020; Panigrahi et al., 2023). 
Inventory optimization refers to the process of efficiently managing inventory levels to meet 
demand while minimizing costs. Operational efficiency, on the other hand, involves maximizing 
productivity while minimizing waste and reducing costs (Andersson et al., 2015). The nexus 
between inventory optimization and operational efficiency is an area of growing concern, espe
cially in today’s highly competitive business environment (Panigrahi et al., 2022). Organizations are 
increasingly seeking ways to improve their supply chain management processes to enhance their 
competitiveness, reduce costs, and improve customer satisfaction. A proficient inventory optimiza
tion system can offer significant competitive advantages to firms by reducing costs, enhancing 
operations, and ensuring profitability (Bhat & Tariq, 2020; Li et al., 2022). Specifically in hypermar
kets, inventory optimization refers to a series of activities aimed at ensuring timely delivery of 
materials required for operations, in the required quantity, quality, and at the lowest possible cost. 
Timely inventory management is crucial as inventory excess can lead to increased costs, while 
inventory shortages can cause an inability to meet specific requirements within a particular time
frame (Pourhejazy, 2020). Khan and Siddiqui (2019) suggest that businesses should align market 
seasonality with production costs and procedures and organize products for sale in inventory 
optimization. Additionally, continuous observation and analysis of item movement and storage is 
necessary. Failure to properly conduct inventory optimization can result in significant damage to 
inventory, leading to increased costs for the company, and shortages in inventory to meet specific 
ends. Therefore, a well-organized inventory optimization system can enhance operational effi
ciency, lower inventory and distribution-related costs, improve customer service, track individual 
items along with their expiration dates, and help balance supply and demand (Bhat et al., 2022; 
H. Ahmed et al., 2022; May et al., 2017).

Several scholars, including Koumanakos (2008), Magoutas et al. (2012), Gul et al. (2013), and 
Afrifa et al. (2014), have emphasized that inventory optimization involves determining the optimal 
quantities to order and maintain, while considering associated costs. The literature has documen
ted that excessive inventory levels can result in capital being tied up, inventory deterioration, 
obsolescence, damage, and loss due to theft, as pointed out by Karim et al. (2017). Conversely, 
inadequate inventory levels can lead to sales interruptions, poor customer relations, and under
utilization of equipment and machinery, as outlined by Karim et al. (2017). Successful inventory 
optimization requires the ability to plan, monitor, and control inventory levels, which necessitates 
possessing the necessary knowledge, skills, and abilities. Akisimire et al. (2016) have emphasized 
that small business managers who possess basic knowledge of inventory optimization strategies 
and the ability to apply them can enhance their inventory management resulting in increased 
sales and profitability. It is crucial to recognize the importance of managers’ understanding of 
“know-what,” “know-when,” “know-how,” and “know-why” in planning, monitoring, and control
ling inventory levels, regardless of the inventory optimization approach they choose to adopt.

Operational efficiency reflects management’s effectiveness and efficiency in utilizing 
a company’s resources to drive its overall performance, which in turn contributes to the economy 
of the country (Kamukama et al., 2017). In Africa, several business units/firms have failed due to 
poor operational efficiency. For instance, in South Africa, more than 70% of small businesses 
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collapse within the first five years of operations (Gomero, Bhat, & Khan, 2020; Solomon et al., 2013; 
Gomero et al., 2020), about 70% of small and medium enterprises (SMEs) collapse within 24  
months in East Africa (Ojiambo, 2016), and in Kenya alone, approximately 46% of SMEs shut down 
in the first year of founding, and another 15% within the second year (Kangethe, 2018). In Uganda, 
poor operational efficiency in small businesses is evident in their continuous collapses, where 30% 
of them do not survive to celebrate even their third anniversary (Afunadula, 2018).

In Spain, after studying 8872 small and medium enterprises, Juan and Martinez (2002) con
cluded that managers of the firms can create a greater value by reducing the number of days of 
holding inventory in stores. In another study, Akelo (2011) tried to find out if the performance of 
non-profit organizations can be improved through inventory management practices. This study 
focused on a sample of seventy respondents from ten Non-Governmental Organizations which 
were mainly targeted in Nairobi and the results discovered that a unit increase in ABC Analysis 
leads to a factor of 0.683 increase in operational performance of Non-Governmental Organizations, 
while a unit increase in Economic Order Quantity leads to a factor of 0.702. Raymond and Bellah 
(2015), in an attempt to investigate the impact of inventory management practices on firm’s 
performance, revealed that manufacturing firms in particular though use a variety of inventory 
management techniques such as action level methods, periodic reviews, just-in-time, material 
requirement planning, and economic order quantity to improve performance, action level meth
ods, however, were used widely by these companies in anticipation of more effective results.

While there is a significant body of literature on inventory optimization and operational efficiency in 
various industries, including the private sector (Manatkar et al., 2016; Qu et al., 2022; Toor et al.,  
2022), there is limited research on the application of data-driven insights to these concepts in public 
sector organizations, particularly in Ethiopia. The nexus between inventory optimization and opera
tional efficiency is also understudied in the context of public sector organizations (Opoku et al., 2020). 
Therefore, there is a need for research that investigates how public sector organizations in Ethiopia 
can utilize data-driven insights to optimize inventory levels and improve operational efficiency, as well 
as exploring the potential relationship between these two concepts. This research can help fill the gap 
in the literature and provide practical insights for policymakers and practitioners in the public sector in 
Ethiopia and other developing countries. We present initial empirical evidence on the specific 
mechanism that underlies the relationship between inventory optimization and operational efficiency 
in the context of public sector organizations in Ethiopia. Our findings contribute to the existing 
literature on the link between inventory optimization and operational efficiency.

2. Review of literature and hypotheses development
Inventory optimization is a crucial aspect of efficient operational management, aimed at achieving 
uninterrupted production and sales, minimizing holding costs, and enhancing customer satisfac
tion (Kamau & Kagiri, 2015). Successful inventory optimization ultimately leads to improved 
operational efficiency and liquidity, rather than just financial performance. To achieve this, orga
nizations must implement an effective planning and budgeting system, and utilize reliable sales 
forecasts (Gomero, Bhat, & Khan, 2020; Orobia et al., 2020). Employing inventory management 
techniques such as the Economic Order Quantity and the ABC analysis methods can help to 
optimize inventory levels and mitigate the risks of production stoppages and holding costs 
(Nallusamy et al., 2017). Inventory optimization is necessary for organizations to ensure uninter
rupted supply while minimizing holding costs (Oballah et al., 2015). Achieving this requires a sound 
understanding of the optimal inventory level, planning, monitoring, and control strategies, as well 
as the ability to put this knowledge into practice. Competent managers who possess the skills and 
abilities to implement effective inventory management system can transform inventory into 
a proactive force that reduces carrying costs and boosts confidence in supply and distribution 
service levels (Orobia et al., 2020).

Research studies have demonstrated a positive and significant relationship between inventory 
management and operational efficiency. A. D. Ahmed et al. (2016), for instance, found that 
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effective inventory management strategies positively impact the financial performance of Nigerian 
conglomerate companies. Similarly, Hamza et al. (2015) reported that SMEs’ financial performance 
in the northern region of Ghana is positively associated with efficient inventory management. 
However, inventory management can be challenging given the risk of theft and obsolescence 
caused by changing tastes and preferences (Orobia et al., 2020). Therefore, it is essential to keep 
track of inventory movements and avoid unnecessary losses that may hamper operational effi
ciency (Bertagnolli, 2018). In an extant literature survey, several aspects representing inventory 
management have been recognized that include capacity utilization, inventory precision, IT infra
structure, administrative purchasing procedures, workforce competence and proficiency, and 
record-keeping and documentation. All these aspects of inventory optimization have been found 
positively impacting operational efficiency as confirmed from different studies. We present 
detailed review along with the hypotheses developed, in allied sections, of each of the factor of 
inventory optimization in connection with operational efficiency across contexts.

2.1. Capacity utilization and operational efficiency
Capacity utilization and operational efficiency act as a backbone towards a firm’s productivity and 
profitability. Existing studies have explored the relationship between these two factors (Wu, 2012). 
The importance of capacity utilization in inventory management has captured significant attention 
from firms as it can play a crucial role in achieving competitive advantage. Hausman (2005) argues 
that firms struggle to fulfill production orders on time due to a lack of sophisticated tools to 
examine capacity utilization quickly. This highlights the need for firms to adopt advanced tools to 
manage their capacity utilization effectively. There is sufficient evidence that supports a positive 
relationship between capacity utilization and operational efficiency, which implies that higher 
capacity utilization leads to better operational efficiency in organizations. For instance, Adeyemi 
and Olufemi (2016) and Prajogo et al. (2018) reported a positive correlation between capacity 
utilization and operational efficiency. However, other researchers have contradictory views about 
the relationship between these two factors. Shrafat and Ismail (2019) found that although higher 
capacity utilization may lead to better operational efficiency, there is an optimal level of capacity 
utilization beyond which operational efficiency declines due to congestion and other operational 
issues. Thus, the relationship between capacity utilization and operational efficiency is complex 
and unclear yet. 

H01: capacity utilization has no significant effect on operational efficiency.

2.2. Inventory precision and operational efficiency
Inventory precision, also known as inventory accuracy, is a crucial factor that influences the 
operational efficiency of businesses. The ability to maintain accurate inventory levels can help 
firms optimize their production processes, reduce waste, and meet customer demand in a timely 
manner (Hasan et al., 2021). As a result, several studies have explored the relationship between 
inventory precision and operational efficiency. The literature on inventory precision and opera
tional efficiency is relatively sparse, with only a handful of studies focused on this topic. One of the 
earliest works in this area was Rinehart’s survey of inventory accuracy at the US Navy depot of 
Rhode Island in 1960. While this study provided some initial insights into the importance of 
accurate inventory management, it was limited to a single case and may not be generalizable to 
other contexts (Khan & Siddiqui, 2019). More recently, Roohi et al. (2020) investigation into the 
level of inventory caused by inactivity has been considered a pioneering study in the field of 
inventory accuracy research. However, it is important to note that this study was focused on 
a specific issue related to inventory management and did not specifically examine the relationship 
between inventory precision and operational efficiency.

Another study conducted by Oballah et al. (2015) in the context of Kenya’s public health sector 
found that inventory management practices significantly determine the performance of firms. 
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Specifically, the study revealed that inventory accuracy positively impacts organizational perfor
mance, while inventory shrinkage had a negative impact. While this study provides some valuable 
insights into the relationship between inventory accuracy and operational efficiency, it is limited by 
its focus on a single industry in a specific geographic context. 

H02: Inventory precision has no significant effect on operational efficiency.

2.3. IT infrastructure and operational efficiency
Effective utilization of Information Technology (IT) infrastructure has become increasingly crucial 
for organizations seeking to enhance their operational efficiency. Studies have consistently 
demonstrated that IT infrastructure can significantly impact operational efficiency. For example, 
a study by Naway and Rahmat (2019) revealed that IT infrastructure can boost operational 
efficiency in supply chain operations by minimizing lead times and promoting communication 
and collaboration among supply chain partners. Likewise, Chandra et al. (2022) discovered that IT 
infrastructure can enhance operational efficiency in the healthcare sector by simplifying patient 
data management and facilitating communication between healthcare providers. The study con
cluded that a well-designed IT infrastructure can lead to improved patient outcomes and opera
tional efficiency in healthcare organizations. Nel and Badenhorst-Weiss (2011) conducted primary 
research on 13 organizations with top brands from the Sunday Times using non-probability 
sampling procedures. They discovered that organizations that employ Information Technology in 
inventory management systems must effectively adhere to a robust supply chain management 
cycle to achieve improved performance targets. The findings emphasize the importance of mana
ging supply chain drivers in accordance with a chosen supply chain strategy. Additionally, 
Information Technology can be successfully employed in retail businesses to further improve 
operational flows more effectively. 

H03: IT infrastructure has no significant effect on operational efficiency.

2.4. Administrative purchasing procedures and operational efficiency
Administrative purchasing procedures and operational efficiency are critical components of any 
organization’s success. Research suggests that the use of standardized administrative purchasing 
procedures can lead to improved operational efficiency, reduced costs, and increased productivity. 
Electronic procurement systems, centralized procurement systems, and best practices in procure
ment are effective methods to improve operational efficiency. However, organizations must also 
consider the potential limitations and challenges associated with implementing these procedures. 
In the context of inventory management, the procurement process begins when a need for goods 
or services arises in a government agency or any firm. This is followed by the formulation of 
a procurement strategy that involves several aspects, such as seeking and evaluating alternative 
solutions, delivery and payment for the property and/or services, assessing risks, ongoing contract 
management, contract awards, and consideration of contract options. The procurement process 
also includes the final disposition of property/assets when it reaches the end of its useful years of 
life. Rotich and Okello (2015) found that the use of electronic procurement systems can improve 
operational efficiency by reducing transaction costs, improving communication, and increasing 
transparency. Similarly, another study by Mishra et al. (2022) found that the implementation of 
best practices in procurement, such as supplier evaluation and selection, can improve operational 
efficiency and reduce costs.

Moreover, in a study conducted by Mwaura (2017) on inventory management automation and 
its impact on supermarket performance in Kenya’s Western and Nyanza provinces, regular inven
tory management practices were found to have a positive and significant effect on supermarket 
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performance. The survey design targeted all eleven operational supermarkets in Kakamega, 
allowing valid inferences to be drawn. Juma (2013) focused on consumer services firms, while 
Belay (2017) investigated the effects of inventory management practices on operational perfor
mance in Ethiopian Airlines. The findings indicated that effective inventory management models 
have a positive effect on operational performance. 

H04: Administrative purchasing procedures have no significant effect on operational efficiency.

2.5. Workforce competence and proficiency and operational efficiency
The literature suggests that there is a strong positive relationship between workforce com
petence and proficiency and operational efficiency across various industries. Organizations 
that invest in training and development programs to improve employee skills and knowledge 
may see improvements in their operational efficiency. According to Hernandez de Menendez 
et al. (2020), individuals employed in warehouses, which are essentially stores, are respon
sible for the distribution of inventory materials to designated storage or use locations. They 
oversee all activities related to storekeeping, including picking, shipping, and receiving of 
materials, as well as ensuring the safekeeping and physical security of the stored material. 
Other duties of these employees include managing the layout of the warehouse, maintaining 
accurate inventory records, fulfilling customer requests for stock materials, determining the 
physical movement and distribution of materials within the organization, developing truck 
and route schedules for material distribution, and resolving vendor-related problems in terms 
of quality, quantity, timing, and delivery.

In addition, warehouse employees are responsible for bin location assignments, receiving 
and storing material, conducting cycle counts, reconciling discrepancies between cycle counts 
and annual physical inventory, and collaborating with purchasing departments. According to 
Jubayer et al. (2020), training is crucial for improving the knowledge, attitude, and skills of 
warehouse employees through learning experiences that enable them to perform their duties 
effectively and efficiently. Training is essential to meet the current and future human 
resource needs of the organization while also enabling employees to enhance their job- 
related abilities. 

H05: Workforce competence and proficiency has no significant effect on operational efficiency.

2.6. Record-keeping and documentation and operational efficiency
Record-keeping and documentation are critical components of organizational operations. They 
contribute to operational efficiency, facilitate decision-making, and mitigate legal and financial 
risks. Organizations must invest in the appropriate technology and processes to maintain 
accurate and comprehensive records and provide ongoing training and support to staff to 
ensure that record-keeping practices are followed consistently. While it is true that record- 
keeping and documentation play a crucial role in ensuring operational efficiency and mitigating 
legal and financial risks, the importance of accurate record-keeping extends beyond these 
benefits. In fact, as highlighted by TAYE (2022), maintaining accurate inventory records is 
necessary to provide satisfactory customer service, analyze inventory levels, and ensure that 
material availability meets repair or project demand. Similarly, as argued by TEKLEHAIMANOT 
et al. (2014), regular stock recording is necessary to maintain receipts, issuance, and remaining 
stock balances. Failure to do so can result in inaccurate stock balances, rendering records 
unreliable and less useful.
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In the healthcare sector, as found by Gurmu and Ibrahim (2017), low-volume health 
facilities with poor automated recording systems had a positive relationship with pharma
ceutical inventory control system performance. However, this relationship was negatively 
impacted by nurses managing inventory and service years less than one year, who had 
a negative relationship with Bin card updating practices. Inadequate supply of material 
from the suppliers was also linked to drug shortages, further emphasizing the importance 
of proper record-keeping in the healthcare industry (Okoye et al., 2022). In conclusion, 
accurate and up-to-date record-keeping is a crucial responsibility for personnel involved in 
inventory management, store management, and healthcare facilities. Neglecting this respon
sibility can lead to inaccurate stock balances, operational inefficiencies, and potential risks to 
legal and financial compliance. 

H06: Record-keeping and documentation have no significant effect on operational efficiency.

3. Research methodology

3.1. A conceptual framework
The framework is adapted from previous studies and serves as the foundation of this study. The 
framework is formulated to explain the relationship of the dependent variable with several pre
dictors. The independent variables include capacity utilization, Inventory precision, IT infrastruc
ture, administrative purchasing procedures, Workforce competence and proficiency, Record- 
keeping, and documentation while the dependent variable is operational efficiency (see Figure 1) 
in selected public sector Bureaus of Benishangul Gumuz regional state, Ethiopia. It is presumed 
that the mentioned independent variables affect operational efficiency in the selected region.

3.2. Research design
This study adopts a mixed research approach, utilizing both quantitative and qualitative 
methods. Quantitative research involves asking predetermined questions to participants, 
with responses quantified and analyzed using statistical tools in an unbiased and objective 
manner (Hanson et al., 2005). Qualitative research, on the other hand, focuses on collecting 
and analyzing data in the form of words and concepts rather than numerical values (Aspers & 
Corte, 2019). The study employs an explanatory research design to elucidate and forecast the 

Figure 1. Model of the study.

Source: Authors’ compilation
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connection between independent and dependent variables, as well as a descriptive research 
design to outline inventory optimization practices that enhance operational efficiency. These 
methodological choices were made with the aim of ensuring a comprehensive and nuanced 
understanding of the research topic.

3.3. Sampling procedure
The study focused on a target population consisting of 24 public sector bureaus. To ensure 
a representative sample, the employees of 14 public sector bureaus in the Benishangul 
Gumuz regional state were purposively selected. These sectors were chosen due to their 
high inventory holdings in the region and the fact that they manage larger inventories than 
other zonal and Woredas offices (see Chart 1). The sample group included store clerks, 
purchasers, finance officers, and material or inventory officers and managers, with a total 
population of 348 individuals as reported by BOFED in 2019. This approach was taken to 
ensure a comprehensive and robust understanding of the inventory optimization practices in 
the public sector bureaus.

In order to determine the appropriate sample size for the study, the formula developed by 
Yamane (1973) was utilized. This method is particularly useful in situations where the population is 
both finite and homogeneous. Therefore, the following formula was applied:

n = N/(1+N〖e〗^2) = 348/〖1 + 348 (0.05)〗^2 = 186

Here, n represents the required sample size, N represents the number of individuals in the 
population, and e represents the estimated variance in the population, which was assumed to 
be 0.5 in decimal form. By using this formula, the appropriate sample size of 186 was 
determined for the study, ensuring a reliable and accurate analysis of the data collected 
(see Chart 2).
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The questionnaire format used in this study was adapted from prior literature and authors 
designed in line with the study’s rationale and objectives. The data collection instrument was 
selected based on the research questions and objectives, research design, and the specific 
information required to be gathered. As the appearance and layout of the questionnaire can 
have a significant impact on respondents’ willingness to participate (Ohman-strickland et al.,  
2007), the questionnaire was created to be simple and easy to understand, in English, as the 
subjects were educated and capable of comprehending the language.

During the data analysis stage, the collected primary data was pre-coded and analyzed using 
specific statistical tools in SPSS V24 (Statistical Package for Social Science), mainly focusing on 
inferential statistics. The study utilized a linear regression model to examine the relationship 
between the dependent variable, operational efficiency, which was measured using six items 
adopted from King et al. (2010), namely a) competitiveness, b) customer base, c) growth rate, d) 
profitability, e) innovation, and f) number of employees, and six independent variables, including 
capacity utilization, inventory precision, IT infrastructure, administrative purchasing procedures, 
workforce competence and proficiency, and record-keeping and documentation. By utilizing this 
approach, the study aimed to provide a comprehensive understanding of the factors that impact 
inventory optimization practices and operational efficiency in the public sector bureaus under 
investigation.

4. Results of the study
The collection procedures involved personal administration, follow up after distribution of ques
tionnaires through mobile phone calls for validation of data when they would be equipped for 
collection and personal collection. The response rate was found to be sufficiently satisfactory for 
analysis of the data. The unreturned questionnaires 16 (9%) could be credited to delay on the part 
of the respondent completing and hence being unable to return. Therefore, data collected from 
170 (91%) respondents were proceeded with further analysis.

Table 1 presents the results of a study that investigated the relationship between several 
variables and operational efficiency in public sectors. The data indicate that all six variables 
under investigation have a positive and significant relationship with operational efficiency. The 
correlation coefficients (r) for each variable indicate the strength of the relationship between the 
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predictors and operational efficiency. The p-values indicate the level of statistical significance of 
the relationship.

It is found that Capacity Utilization has a positive and significant relationship with operational 
efficiency (r = .456, p < 0.01). This suggests that public sector organizations that make effective use of 
their resources and maintain high-capacity utilization levels tend to achieve higher levels of opera
tional efficiency. This finding is in line with Prajogo et al. (2018) who also reported a positive correla
tion between capacity utilization and operational efficiency. Another factor “Inventory Precision” also 
has a positive and significant relationship with operational efficiency (r = .477, p < 0.01). This finding 
was corroborated with Oballah et al. (2015) who also found that inventory management practices 
significantly determine the performance of firms. Specifically, the study revealed that inventory 
accuracy positively impacts organizational performance. This implies that public sector organizations 
that have accurate and precise inventory control systems tend to have higher levels of operational 
efficiency. Similarly, Administrative Purchasing Procedures has a positive and significant relationship 
with operational efficiency (r = 0.369, p < 0.01). This suggests that public sector organizations that 
have efficient and effective purchasing procedures tend to have higher levels of operational effi
ciency. Rotich and Okello (2015) and Mishra et al. (2022) also found that the use of purchasing 
procedures can improve operational efficiency by reducing transaction costs, improving communica
tion, and increasing transparency. Another factor “Workforce Competence and Proficiency” can also 
be found positive and significant determinant of operational efficiency (r = 0.476, p < 0.01). This 
implies that public sector organizations that have skilled and competent employees tend to achieve 
higher levels of operational efficiency. According to Jubayer et al. (2020), training is crucial for 
improving the knowledge, attitude, and skills of warehouse employees through learning experiences 
that enable them to perform their duties effectively and efficiently, that affects operational efficiency. 
Record-keeping and Documentation has a positive and significant effect on operational efficiency (r =  
0.344, p < 0.01). This suggests that public sector organizations that maintain accurate and compre
hensive records and documentation tend to achieve higher levels of operational efficiency. This 

Table 1. Correlation analysis results
Variables Operational efficiency
Capacity utilization r .456***

P value 0.000

N 170

IT infrastructure r .520***

P value 0.000

N 170

Inventory precision r .477***

P value 0.000

N 170

Administrative purchasing 
procedures

r .369**

P value 0.000

N 170

Workforce competence and 
proficiency

r .476**

P value 0.000

N 170

Record-keeping and 
documentation

r .344**

P value 0.000

N 170

Note: (***) denote a p-value less than 0.001 (i.e., statistically significant at the 0.1% level) 
Source: SPSS output 
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finding was found similar to TAYE (2022), who revealed maintaining accurate inventory records is 
necessary to provide satisfactory customer service, analyze inventory levels, and ensure that material 
availability meets repair or project demand.

Finally, it was also found that IT Infrastructure has a positive and significant relationship with 
operational efficiency (r = 0.520, p < 0.01). This implies that public sector organizations that have 
efficient and effective IT infrastructure tend to achieve higher levels of operational efficiency. In 
line with this finding, Chandra et al. (2022) also discovered with specific reference to healthcare 
sector that by simplifying patient data management and facilitating communication between 
healthcare providers, IT infrastructure can enhance operational efficiency.

Overall, the results of this study suggest that public sector organizations can enhance their 
operational efficiency by focusing on improving capacity utilization, inventory precision, adminis
trative purchasing procedures, workforce competence and proficiency, record-keeping and docu
mentation, and IT infrastructure. The findings of this study are consistent with previous studies of 
Kaudunde (2013) and Okwaro et al. (2017) who also reported positive relationship between these 
predictor variables and operational efficiency in public sectors.

4.1. Multiple regression analysis
The degree of linear relationship between the variables understudy was tested and analyzed using 
Multiple Regression technique. This revealed the strength and direction of the relationship between 
the variables (independent) and the operational efficiency of public-sector organizations.

As indicated in Table 2, the adjusted R square of 0.659 shows that the proportion of the variation 
in operational efficiency (i.e., 65.9 per cent) is explained by the independent variables (Capacity 
utilization, Inventory precision, IT infrastructure, administrative purchasing procedures, Workforce 
competence and proficiency, and Record-keeping and documentation). However, 34.1% of the 
variance in the dependent variable pertains to some other predictor variables not included in this 
study.

With the help of regression equation for predicting operational efficiency based on the indepen
dent variables of inventory optimization would be:

Operational efficiency = β0 + β1 (Capacity utilization) + β2 (Inventory precision) + β3 (IT infra
structure) + β4 (Administrative purchasing procedures) + β5 (Workforce competence and profi
ciency) + β6 (Record-keeping and documentation) + ɛ

The model equation would be (Y = β0 + β1×1 + β2×2 + β3×3 + β4×4 + β5×5+ β6×6 +ε) becomes Y =  
0.312 + 0.126×1 + 0.312×2 + 0.229×3 + 0.136×4 + 113×5 + 487×6 +ε.

where:

β0 is the intercept or constant term

β1 to β6 are the coefficients or weights assigned to each independent variable

This regression analysis (Table 3) provides information about the extent of relationship between 
the Operational efficiency and six independent variables of inventory optimization: Capacity utili
zation, Inventory precision, IT infrastructure, administrative purchasing procedures, Workforce 
competence and proficiency, and Record-keeping and documentation, including the estimated 
coefficients, standardized coefficients, t-values, and p-values. These results can be used to identify 
which independent variables have the largest effect on the dependent variable with statistical 
significance.
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Further, the Beta (β) coefficient values shown in Table 3 indicated that Capacity utilization has 
a Beta (β) value of .126 with p-value of .041, administrative purchasing procedures has a Beta (β) 
value of 0.136 with p value = 0.021 and record-keeping and documentation Beta (β) value of 0.487 
with p value of 0.000, Workforce competence and proficiency of employees has a β value of .113 
with p value of 0.004, Inventory precision has a Beta value of .312 with p-value = .031, and IT 
infrastructure β = .229 with p- value of 0.005. Therefore, all the independent variables have positive 
and significant effect on Operational efficiency. These findings were corroborated with the study 
findings of Godana, (2014) who also reported that inventory optimization system has a significant 
effect on operational efficiency.

5. Conclusion and discussion
In Ethiopia, the nexus of inventory optimization and operational efficiency is a critical area that 
requires attention in public sector organizations. This study has provided valuable insights into the 
challenges faced by these organizations in managing their inventory and improving operational 
efficiency. The results suggest that adopting data-driven approaches to inventory management 
can help organizations optimize inventory levels and reduce costs while enhancing overall opera
tional efficiency (Lotfi et al., 2022). However, the study found that long administrative purchasing 
procedures are common in public sector administration, which can be attributed to intra- 
departmental communication and planning, decision-making processes, and lengthy procurement 
procedures.

All the variables in this study exhibited a positive and significant relationship with operational 
efficiency, as indicated by the correlation results. Additionally, multiple regression analysis 
revealed that the independent variables, including capacity utilization, inventory precision, IT 
infrastructure, administrative purchasing procedures, workforce competence and proficiency, and 
record-keeping and documentation, have a strong and positive association with the operational 
efficiency of public servant organizations (Okwaro et al., 2017). The adjusted R square of 0.659 
indicated that the proportion of variation in operational efficiency explained by the independent 
variables was significant.

The findings further revealed that increasing the record-keeping and documentation by one unit 
led to a 0.487 increase in the efficiency of public sector bureaus, while a unit increase in IT 
infrastructure resulted in a 0.229 increase in the efficiency of public servant governmental orga
nizations. A unit increase in inventory precision led to a 0.126 increase in operational efficiency, 
while a unit increase in administrative purchasing procedures led to a 0.136 increase in operational 
efficiency. Similarly, a unit increase in staff skills led to a 0.113 increase in operational efficiency in 
public servant governmental organizations. The beta value of all the independent variables was 
positive and significant with a p-value of less than the significance level of 0.05, indicating that the 
null hypotheses were rejected while alternative hypotheses were supported, demonstrating that 
the listed explanatory variables determined operational efficiency in selected public sectors of 
BenishangulGumzu regional state of Ethiopia.

The study also found that employees of bureaus in BGRS were less comfortable with the long 
administrative purchasing procedures. One solution is to computerize the procurement process to 
collect real-time procurement data, increasing transparency and ensuring that goods and services 
are procured for the intended purpose. Furthermore, implementing new technology can reduce an 
excessive number of rigid rules and policies that hinder the process of material procurement. The 
study also highlighted record-keeping and documentation as one of the most crucial factors 
affecting operational efficiency, yet employees of BGRS bureaus were found to be less satisfied 
in this area. One solution to this problem is full automation of documentation and stock control 
systems, along with the adoption of a computerized stock record system for posting inventory 
control data. Additionally, IT infrastructure was found to be a major determining factor influencing 
the performance of public sector organizations; however, employees of bureaus in BGRS were 
evaluated poorly in Information and Communication Technology. The study recommends using 
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advanced Information and Communication Technology to ensure smooth communication 
between employees and managers related to inventory management in the bureaus.

Finally, the study suggests that workforce competence and proficiency in inventory optimization 
should be given opportunities for available staff, and the workforce should be upgraded through 
further education and training. Key management bodies in the bureaus should be trained in inventory 
optimization-related software (Yevu et al., 2021). Overall, managers of the bureaus should prioritize 
improving inventory optimization in their organizations to increase operational efficiency.

6. Implications of study
It is essential, Data-driven approaches to inventory management can help public sector organiza
tions in Ethiopia optimize their inventory levels, reduce costs, and improve overall operational 
efficiency. To address the challenges identified in the study, organizations should streamline 
procurement processes, introduce advanced Information and Communication Technology, and 
provide training to key management bodies. By doing so, public sector organizations can improve 
their service delivery to citizens, enhance resource allocation and cost savings and inform policy
making in the country. The study can also contribute to the body of knowledge on inventory 
management practices in public sector organizations, specifically in Ethiopia, and can be useful for 
future research in this area.

7. Limitations and future directions
One potential direction could be to address the limitations of the research topic by exploring ways 
to mitigate the challenges of limited data availability, access to participants, cultural and language 
barriers, and lack of resources. For example, researchers could consider alternative methods for 
data collection and analysis, such as using secondary data sources or partnering with local 
organizations to gain access to participants. Additionally, future research could explore the poten
tial applicability of the findings to other contexts beyond public sector organizations in Ethiopia to 
enhance the generalizability of the results. Furthermore, future studies could also investigate the 
long-term impact of inventory optimization and operational efficiency on organizational perfor
mance and sustainability, as well as explore the role of organizational culture, leadership, and 
change management in implementing such initiatives.
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