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articles are anonymously reviewed for publication by referees, who look for original 
ideas that are clearly presented as a contribution to scientific knowledge. IBL 
publishes original and challenging work that has clear applicability to the business 
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Leveraging Information Technology for Effective Inventory 
Management in Singapore’s Supply Chain Industry 

Keai Lim, Chen Sheng Chang and Jie Hui, Goh

Amity Global Institute, Singapore

Emails: lkeai@singapore.amity.edu, chang72@singnet.com.sg, 
gjiehui123@gmail.com

Purpose: The purpose of this research is to explore how a common IT system is used to manage inventory, and 
to identify the factors and challenges that affect the decision and implementation of IT adoption in inventory 
management.

Design/methodology/approach: The methodology of this research consists of two parts: a literature review and 
primary research. The literature review synthesizes the existing studies on IT adoption in inventory management 
and provides a theoretical framework for the analysis. The primary is based on qualitative research design which 
involves conducting in-depth interviews with four inventory managers who use different IT systems across 
various industries. The interviews are transcribed and coded, and the data are analysed using thematic analysis 
and cross-case comparison.

Findings: The findings of this study show that inventory managers adopt IT mainly to reduce costs and increase 
efficiency, which aligns with the literature. However, they also encounter challenges such as skill competencies 
and resistance to change, which hamper the successful implementation of IT. Moreover, the findings reveal that 
the type of IT system and the industry context may have an impact on the outcomes of IT adoption. Specifically, 
the inventory managers who use ERP, such as SAP, experienced more benefits and fewer difficulties, and the 
inventory managers who work in manufacturing and retail industries face more complex and dynamic inventory 
situations than those who work in service and education industries. These findings suggest that IT adoption in 
inventory management is not a one-size-fits-all solution, but rather a context-dependent and system-specific 
process that requires careful planning and evaluation.

Research implications and limitations: This study offers practical insights and recommendations for inventory 
managers and IT developers who seek to improve their inventory management practices and systems. It also 
highlights the importance of IT for enhancing supply chain management and operational performance, which is 
a key goal of inventory management. However, this study is limited by the small and self-reported sample and 
the focus on two common IT systems. Future research could use larger and more diverse samples, multiple data 
sources, and different IT systems.

Originality: This study addresses the research question of how IT is used to manage inventory, and what factors 
and challenges affect the decision and implementation of IT adoption in inventory management. It adds to the 
literature on IT adoption in inventory management by comparing multiple case studies with different IT systems 
and industries. It reveals the common and unique factors and challenges that influence IT adoption and suggests 
practical implications for inventory managers and IT developers.

Keywords: ERP; Information Technology; Inventory Management; Resistance to change; SAP; Skill competencies.
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Introduction

Supply chains are often simple systems  of firms with 
dyadic ties and independent nodes and connections 
for producing goods or services. Contracts and 
different flows of material, information and capital are 
key connections (Chen & Wen, 2023). In the past, 
departments managed products and orders separately 
and with different goals. Past articles stressed SCM at 
all levels and across the widest network scope. Today’s 
complex and uncertain world needs new models and 
strategies from technology. Innovative supply chain 
strategies, tools and approaches with  ethical and 
environmental issues make SCM a performance driver 
(Tipi & El Gazzar, 2021). Inventory management 
balances consumer needs and supplier supply, 
affecting the whole supply chain. It involves tracking and 
controlling vendor and customer orders, and estimating 
and fulfilling available merchandise (Dang et al., 2020). It 
is part of SCM that manages the efficient and effective 
flow and storage of goods, services, and information 
from origin to consumption (Singh & Verma, 2018). It is 
also a key element of SCM that avoids supply disruptions 
and stock-outs by ordering the optimal amount and 
time while reducing storage and financing costs (Wang 
et al., 2022). Inventory management improves financial 
performance and competitiveness by saving costs in 
logistics activities. It is a strategic and vital operational 
function (Vukasovic et al., 2021a). Information sharing 
and visibility are important for deciding inventory levels 
and reorder points.

Inventory management is an important part of supply 
chain management (SCM) that balances consumer 
demand and supplier supply, affecting the whole 
supply chain (El Sakty, 2023). It involves tracking 
and controlling vendor and customer orders and 
estimating and fulfilling available merchandise. It 
is also a key element of SCM that avoids supply 
disruptions and stock-outs by ordering the optimal 
amount and time while reducing storage and financing 
costs. Inventory management improves financial 
performance and competitiveness by saving costs in 
logistics activities. It is a strategic and vital operational 
function (Vukasovic et al., 2021b; Fancello, 2022).

Information technology (IT) is the use of computers, 
software, networks, and other devices to create, 
store, process, and communicate information. IT plays 
a crucial role in inventory management, as it enables 
the collection, analysis, and sharing of data related to 
inventory levels, demand patterns, order status, and 
delivery schedules. IT also facilitates the automation, 

integration, and coordination of inventory processes 
across the supply chain, such as forecasting, 
replenishment, allocation, and distribution. IT can help 
improve the accuracy, efficiency, responsiveness, 
and flexibility of inventory management, as well as 
reduce errors, costs, and waste (Akour et al., 2022). 
One of the latest trends of IT in inventory management 
is cloud technology. Cloud technology is a type of 
IT service that provides access to shared resources, 
such as software, hardware, data, and networks, 
over the internet. Cloud technology can offer many 
benefits for inventory management, such as:
•	 Scalability: Cloud technology can adjust 

to the changing needs and demands of 
inventory management without requiring 
additional investment or maintenance. Cloud 
technology can also handle large volumes of 
data and transactions without compromising 
performance or security.

•	 Accessibility: Cloud technology can enable 
real-time access to inventory information from 
any device and location. Cloud technology 
can also support remote collaboration and 
communication among supply chain partners 
and stakeholders.

•	 Innovation: Cloud technology can enable 
smart devices and machine-to-machine 
communication, which can transform many 
aspects of inventory management. For 
example, cloud technology can support the 
use of radio frequency identification (RFID), 
internet of things (IoT), artificial intelligence (AI), 
blockchain, and big data analytics to enhance 
inventory visibility, traceability, optimization, 
and automation (Tjahjono et al., 2017; Ibrahim & 
Samrat, 2021).

Therefore, cloud technology is a promising trend of 
IT in inventory management that can improve the 
performance and competitiveness of SCM practices.

Supply chain management practices (SCMP) link all 
suppliers, manufacturers, distributors, and customers 
with information sharing. It was deduced that trust, 
information sharing, joint relationship management, 
and asset-specific relationships drive supply 
chain partner management (Basheer et al., 2019). 
Another article said information exchange is vital for 
supply chain performance and collaboration. More 
transparency and openness can enhance operational 
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efficiency and flexibility by improving communication 
and information sharing. Higher integration and 
information sharing help understand different parties’ 
needs and improve cooperation and coordination 
between them, leading to better decision-making 
and responsiveness in supply chain operations, order 
fulfilment and customer satisfaction (Fatorachian & 
Kazemi, 2021). 
Consequently, the research purpose of this study is to 
investigate how information technology can improve 
the efficiency, effectiveness, responsiveness, and 
competitiveness of inventory management and 
SCM practices. Furthermore, the following research 
objectives are based on the significance of information 
technology and information sharing:
•	 To outline the various types of information 

technology used for inventory management.
•	 To explore the drivers of adopting information 

technology in inventory management.
•	 To identify the challenges of adopting 

information technology.

Literature Review
Managing Inventory with Information Technology (IT)

Inventory management is a central management 
function that involves the strategic planning, 
coordination, and supervision of the movement 
of materials and finished goods from suppliers to 
customers (Munyaka & Yadavalli, 2023). It emerges 
as a multifaceted and ever-evolving process that 
requires careful analysis and informed decision-
making based on reliable and up-to-date information. 
The primary objective is to balance supply and 
demand, while minimizing inventory costs and risks, 
and maximizing customer satisfaction (Farahani et 
al., 2019). Various methods and approaches are 
employed to achieve these goals, such as just-in-
time, materials requirement planning, economic order 
quantity, and days sales of inventory (Ghobbar & 
Friend, 2018). Supporting the inventory management 
process are diverse information technologies 
(IT) that facilitate the collection, processing, and 
dissemination of inventory-related data. By leveraging 
IT, inventory management benefits from improved 
visibility, accurate forecasting, efficient optimization, 
automation, seamless integration, and enhanced 
collaboration among stakeholders (Kmiecik, 2023). 
However, the incorporation of IT also poses certain 
challenges and constraints, such as data quality, 

security, privacy, interoperability, scalability, costs, 
user acceptance, standardization, integration, 
validation, evaluation, and generalization issues 
(Munyaka & Yadavalli, 2023). Additionally, Oluwaseyi 
et al., (2017) expounded inventory control as a long-
standing research interest and information technology 
helps professionals collect data on demand, lead 
times, resources, and capacities. Using data efficiently 
is key for effective inventory management and the 
organization can choose what information to gather, 
buy and keep and what technology to invest in. For 
example, an inventory leader can use monitoring 
technology to track orders but if the data do not 
improve replenishment decisions, they are not useful. 
The next section examines the drivers, challenges, 
and types of technology adoption.

Exploring Various 
Information Technologies 
Solutions
Finished goods demand influences raw materials and 
components supplies and systems like MRP, DRP, or 
ERP are used to make finished goods from them. MRP 
works with JIT and Kanban models and applications, 
while ERP works with MRP to integrate all departmental 
operations. DRP uses software like Oracle, SAP, and 
Microsoft Dynamics (Munyaka & Yadavalli, 2022).

Enterprise Resource Planning (ERP)
MRP is a web-based method to plan raw material 
orders based on accurate and reliable information. 
It aims to keep the inventory level consistent with 
production needs (Hasanati et al., 2019). MRP is 
also a key part of ERP systems that support discrete 
production. It uses MPS, BOM and inventory data from 
ERP to calculate the required quantities and dates for 
finished goods and their components (Lambert et al., 
2017).

Distribution requirement planning (DRP). 
DRP is a technique that calculates the product quantity 
for each distribution point using control variables. 
It benefits from aligning manufacturing with facility 
demands and resolving inventory issues with MPS and 
forecasting (Magdalena & Suli, 2019).

Just-In-Time (JIT). 
JIT system is based on customer satisfaction and 
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continuous improvement through waste elimination 
and techniques like Kaizen, 5S, etc. (Phogat & Gupta, 
2019). JIT system can enhance equipment use, 
inventory reduction, quality improvement, space-
saving, cycle time reduction, supplier relations and 
employee involvement. JIT is applied to three types 
of inventories: Raw materials, work-in-process and 
finished products (Azim, 2018).

Vendor managed inventory (VMI). VMI system is 
a cooperative technique between buyer and vendor 
that optimises items with trust, information visibility, 
lower inventory costs and improvement (Dai et al., 
2017). VMI gives supplier flexibility to ensure buyers’ 
availability and replenishments. The contracts also 
increase the supplier’s knowledge of the buyer’s 
demand trend. Demand visibility and autonomy 
delegation are key VMI success factors (van den 
Bogaert & van Jaarsveld, 2022).

Warehouse management system (WMS). WMS 
helps firms to automate and improve systems and 
processes related to warehousing and inventory 
control. It manages all activities in one or more 
warehouses from tracking inventory quantity to 
assigning it to proper locations in the storage area. 
It is designed to handle stock movements across 
warehouses and provide real-time information that 
enhances inventory record accuracy and management 
(Folinasa et al., 2022).

Radio Frequency Identification System 
(RFID)

RFID is a system that uses tags and readers to collect 
and transmit product data via radio waves (Zhang et 
al., 2022). RFID enhances supply chain management, 
logistics and inventory control efficiency and can be 
used in various industrial fields. It can digitise data and 
offer benefits like reducing human error, streamlining 
transactions, providing data, and solving supply chain 
issues (Feng et al., 2017). For example, grocery 
stores can use RFID for better reordering and integrate 
it with other systems like EDI, VMI, ECR, CPFR, etc. 
(Reyes et al., 2021).

Electronic Data Interchange (EDI)

EDI is a system that allows firms to share data sets 
about their stocks, prices, specifications, and 
locations using digital communication technology 

(Mutuvi et al., 2019). It creates connections with 
trade partners and replaces paper-based systems. 
It is the electronic sending and receiving of trading 
documents like invoices and sales orders that reduce 
data entry checks and postal delays (Wang et al., 
2019).

Information Technology 
Adoption Drivers
Organisation Strategy

Many studies have examined the factors affecting 
IT adoption, focusing on the variables that influence 
the choice and intention to use IT. These include 
cost-benefit analysis, organisational innovation, 
experience and knowledge, employee engagement 
and commitments, training and development, IT 
infrastructure and external variables like expertise, 
corporate partners, vendors and customers (Zamani, 
2022). Other studies have also found organisational 
traits as potential factors, such as strategy, 
organisation size, industry, information intensity, 
organisational culture, and technological maturity. The 
strategy involves cost reduction versus value-added 
approaches and whether organisations adopt IT to 
compete with others. A lack of clarity or strategy on 
IT adoption goals can lead to failure (Zamani, 2022). 
Moreover, studies suggest that organisations need to 
invest in IT to gain organisational skills and abilities and 
develop competencies (Gunasekaran et al., 2017).

Costs Management

Inventory management is vital and challenging for 
financial statements and requires investment in 
systems that can control inventory costs, such as 
ERP systems. IT can also help to optimize inventory-
related expenses, such as storage, insurance, order, 
and labour costs, by using tools like RFID (Karim et 
al., 2018). Moreover, IT can reduce the risk of low 
inventories and customer dissatisfaction, which can 
lead to revenue loss (Ünal et al., 2023). Businesses 
that use information accessibility systems can also 
address external challenges more effectively and 
efficiently (Trantopoulos et al., 2017).

Long-term Collaborations

Long-term relationships with partners affect the 
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supply chain structure, which involves IT capabilities 
and information sharing (Farahani et al., 2019). IT also 
enhances coordination, collaboration, and interaction 
in the supply chain, which are essential for supply 
chain agility and performance (Kim & Chai, 2017). 
Moreover, IT benefits upstream interconnection 
by simplifying workflows, reducing transaction 
costs, streamlining information flows, and improving 
responsiveness and lead time. Furthermore, IT 
enables data visibility at all levels of the supply chain, 
which fosters alignment and adaptation among supply 
chain partners and improves performance (Oliveira & 
Handfield, 2019).

Visibility of Information

Automated operations allow supply chain professionals 
to focus on more significant tasks, such as processing 
real-time information instead of manual data collection 
and entry (Gezgin et al., 2017). Real-time data also 
enable decision-makers to act based on the current 
situation rather than the past, which makes them more 
agile and successful (Oliveira & Handfield, 2019). 
Moreover, information exchange reduces demand 
uncertainties and increases replenishment frequency 
with systems like VMI and continuous replenishment, 
which improves service level and delivery timeliness 
(Wang et al., 2019).

Efficiency
Information technology helps inventory managers 
to control and distribute inventory according to 
consumer needs, using an algorithm that evaluates 
inventory variables (Mahajan et al., 2023). IT also 
helps to identify the optimal timing for inventory value 
through information exchange in the supply chain 
network. Moreover, IT can reduce the bullwhip effect 
by improving demand forecasting and information 
sharing, which makes inventory more visible in real-
time. IT can also assist logistics, production scheduling 
and procurement to decide the number of final units 
based on market demand (Fernando et al., 2020).

Challenges of Adopting 
Information Technology

Skills Competencies

IT revolution brings opportunities and challenges 
for organisations and managers need to adapt and 
leverage IT’s capabilities while avoiding its risks (Chege 
& Wang, 2020). Effective people management is also 
needed to enhance employees’ skills, competencies, 
and expertise for organisational capabilities, but 
learning depends on previous investments and 
technological growth that shortens the lifespan of 
skills. Moreover, adapting to technological disruptions 
requires unlearning outdated technologies and 
practices and learning new alternatives, which is 
difficult with existing systems and challenges the 
creation of a learning society (Ra et al., 2019).

Resistance to Change

The fusion of technology in the fourth industrial 
revolution will change people’s lives and improve 
productivity and efficiency, but it could also increase 
inequality by affecting the labour market. This poses 
a challenge for businesses to motivate intellectual 
employees and avoid negative displacement by 
technology automation (Xu et al., 2018). Social 
engagement is driven by individual attitudes towards 
IT use (Adb Elbary et al., 2022), but businesses’ rules 
and guidelines may override employees’ opinions 
and preferences and cause dissatisfaction (Ajibade, 
2018). Moreover, individuals assess time and effort in 
organisational contexts when forming opinions about 
IT use and environmental familiarity is a key factor in 
technology use (Tamilmani et al., 2021).

Cybersecurity and Data Ethics

Cybersecurity refers to the tools, regulations and 
procedures that protect data and resources from 
cyberattacks, which are more likely in the industry 
due to the multitude of partners and lengthy supply 
chains, mostly composed of smaller firms with limited 
IT resources (Mantha & de Soto, 2019). Cyberattacks 
can come from internal and external sources, such 
as hackers, cyberterrorists, operator errors and 
disgruntled employees, and they evolve rapidly and 
require continuous and complex risk detection and 
mitigation (Xu et al., 2018). IT also poses ethical 
challenges, such as violation of privacy, copyrights, 
personal and social rights, preservation of values and 
accountability for IT impacts. Moreover, IT increases 
the risk of data loss due to skilled cybercriminals or 
dishonest personnel who may use IT for their personal 
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motives that harm a firm (Ugbogbo & Michael, 2016).

System Crash

Complex technologies can sometimes crash 
unexpectedly and there is little research on how and 
why systems fail and how some systems last longer 
or fail faster than others. System crashes are part 
of system evolution, but they can happen in unusual 
ways with a simple rule or error that affects multiple 
levels (Wang et al., 2019). Crashes can be hard to 
monitor even when the causes are known, such as 
bugs in software and firmware code that can be 
exploited by attackers. Memory corruptions or faults 
are a common type of problem that can lead to 
vulnerabilities which sometimes are silent and do not 
cause immediate system breakdown, but they pose a 
serious risk to the security and safety of embedded 
systems and can process incorrect data at any time 
(Muench et al., 2018).

Sustainability

Initial investment costs are considered before 
operational costs and Moore’s law states that IT costs 
decrease while performance improves (Wang et al., 
2020). However, IT competence is still vital, and 
businesses should develop it carefully as IT costs are 
falling and technological changes increase the risk of 
using outdated technologies. The question of whether 
IT capabilities can sustain organisational performance 
over time is also important and challenging as the 
rapid adoption of technologies with standardised 
and similar information-sharing programs makes IT-
based competitive advantages short-lived. The 
value of having superior IT competence may not 
relate to better performance when IT underwent a 
significant revolution with innovations that increased 
the availability and commonality of IT, such as the 
Internet, outsourcing, ERP systems and computing 
costs (Ilmudeen, 2022). 

Summary
This section summarises various IT types, such 
as VMI, MRP, ERP, DRP, JIT, WMS, RFID and 
EDI, that affect inventory replenishment and 
levels. The drivers to adopt IT can be internal 
factors, such as organisation strategy and 
cost management, or external factors, such 
as pressure and integration with partners and 

the desire to build long-term relationships with 
them through information visibility that improves 
operation efficiency internally and externally. 
This research contributes to the field of inventory 
management by offering practical insights and 
recommendations for inventory managers and IT 
developers who aim to improve their inventory 
management practices and systems with various 
IT solutions. It also demonstrates the significance 
of IT for improving supply chain management and 
operational performance, which is a main goal 
of inventory management. Furthermore, this 
research addresses a gap in the literature on IT 
adoption in inventory management by comparing 
multiple case studies with different IT systems 
and industries. It identifies the common and 
unique factors and challenges that influence IT 
adoption and provides implications for inventory 
managers and IT developers.

Research Methodology

Introduction
The research objectives of this study were to explore 
the drivers, challenges, and types of IT in inventory 
management. Qualitative research with in-depth 
interviews was the ideal approach as it could examine 
the information from senior employees in the industry 
from different perspectives and provide more insight. 
Hence, this research used an inductive approach 
as it worked well for qualitative content analysis by 
observing and inferring from observations and no 
theory is present at the beginning; instead, theories 
would emerge from the research (Gao & Zhang, 
2019). Inductive researchers also claimed that one 
can rationally extrapolate the findings into all principles 
and that this process would confirm and validate the 
scientific assumptions.

Research Sampling 
Strategy 
A qualitative sampling strategy specifies the number 
of observations, interviews, focused dialogues, 
or cases needed to verify whether the findings will 
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provide rich information while a quantitative sampling 
plan includes the number of respondents, is explicitly 
defined. The main features of a qualitative sampling 
plan are respondents that are often carefully sampled 
with each research’s sample size varying and being 
small, sampling would change when new questions 
are found during data collection and analysis, and the 
sample is selected based on intellectual needs rather 
than only on generalisability (Moser & Korstjens, 
2018). Six phases need to be followed to perform 
sampling which includes defining the target segments, 
sample frame to be chosen, sample method choice, 
decision of significant size sample, data collection 
method and response evaluation (Taherdoost, 2016). 

Research Approach

Qualitative research would be an ideal approach for 
this research topic; thus, a non-probability sampling 
using quota sampling technique was the most suitable 
technique to adopt as it ensured the overall sample 
has the same range of characteristics as the larger 
population and respondents are selected based on 
specified qualities (Taherdoost, 2016). Furthermore, 
it was implied that a sample number of one is the 
lowest which can be considered appropriate for some 
types of qualitative studies, with the possibility that a 
particular case study that involves one area of study 
could be relevant and offer insightful data (Vasileiou 
et al., 2018).

Interview Questions Formulation

The purpose of this research is to address three 
specific research objectives related to IT and 
inventory management. The interview questions 
for this research will be formulated by reviewing 
the literature on IT and inventory management 
and identifying the relevant concepts, variables, 
theories, and models that link the research 
objectives with the IT solutions and inventory 
management outcomes. Consequently, specific, 
and clear questions will be created to address 
each research objective, as follows:

•	 For RO1, the interview questions aim to 
explore the drivers and impacts of IT adoption 
on inventory management in various dimensions. 
They cover strategic, competitive, social, 
process, performance, and contextual factors 
that influence and affect IT adoption and usage 

in the organisation. They also examine how 
IT affects inventory management outcomes 
such as performance, efficiency, cost, risk, 
collaboration, coordination, information, 
forecasting, logistics, planning, and procurement. 

•	 For RO2, the interview questions 
explore how IT adoption influences and affects 
inventory management in various dimensions. 
They address the drivers and impacts of IT 
adoption, such as strategic, competitive, social, 
process, performance, and contextual factors. 
They also investigate how IT affects inventory 
management outcomes, such as performance, 
efficiency, cost, risk, collaboration, coordination, 
information, forecasting, logistics, planning, and 
procurement.

•	 For RO3, the interview questions 
investigate the organisational and human 
resource challenges of IT adoption and usage in 
the organisation, assess the security challenges 
of IT adoption and usage in the organisation, 
and explore and measure the sustainability and 
reliability challenges of IT adoption and usage in 
the organisation, and for inventory management.

Data Collection
This research aims to analyse the use of IT in the 
inventory management sector; hence, the quota 
sampling technique of the non-probability sampling 
concept is used to collect data. Four respondents 
from different companies are selected for in-depth 
interviews to explore and evaluate the industry’s 
IT use. The interviews were conducted for three 
weeks, from February 6 to February 19, 2023, and 
lasted about an hour and a half each. Consent forms 
are given to respondents for their approval before 
the interviews start. Physical interviewing is chosen 
over surveying because qualitative research involves 
a detailed analysis of individuals’ experiences and 
issues in their situations without using predefined and 
standard categories of analysis. The physical face-
to-face interview has advantages such as giving 
respondents flexibility to discuss factors based on 
their knowledge, allowing researchers to intervene 
when needed and ensuring that the respondent 
understands the topic being studied (Adhabi & 
Anozie, 2017).
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Data Analysis
Qualitative data analysis is often argued to be hard, 
time-consuming, and complex without theoretical 
focus and is especially relevant for new researchers 
who lack specific guidance on how to analyse 
qualitative data using certain approaches. According 
to this, inductive techniques mainly depend on 
accurate assessments of actual data to derive 
themes and concepts, which requires alternating 
between data analysis and research to make logical 
sense of emerging notions. Additionally, thematic 
analysis is the method to create a theoretical model 
to explain an approach that exemplifies precision 
in qualitative research using either inductive or 
deductive techniques to generate rich interpretative 
data analysis (Azungah, 2018). Therefore, the six 
steps of thematic analysis are as follows:
1.	 Familiarization: Reading and rereading the data, 

taking notes, and highlighting important points 
to get to know it better.

2.	 Coding: Highlighting sections of the text and 
assigning them a label that summarizes what 
they are about.

3.	 Generating themes: Organizing and grouping 
the codes by themes, topics, ideas, and 
patterns of meaning that come up repeatedly 
in the data.

4.	 Reviewing themes: Evaluating the themes on 
two levels: how they represent the coded data 
and how they apply to the entire dataset.

5.	 Defining and naming themes: Defining each 
theme’s core concept and organizing them 
into a coherent narrative that covers the whole 
data and giving each theme an informative and 
interesting name.

6.	 Writing up: Writing the data analysis with 
themes and literature, comparing, and verifying 
the evidence, and presenting credible reasoning 
to the research question.

Ethical Consideration
This research follows ethical guidelines to protect 
participants’ rights and interests. Participants 
can withdraw at any time and must sign consent 

forms before joining the study. The research 
ensures participants’ confidentiality and 
anonymity by hiding their identities and names 
in the data collection, analysis and publication 
stages. The research also respects the privacy of 
the interview settings and the dissemination of 
the results (Arifin, 2018).

Summary
The section delves into the exploration and 
rationale for various research techniques, with 
a specific focus on the qualitative techniques 
employed in this study. The researcher 
thoroughly examines and justifies the selected 
qualitative methods, offering valuable insights 
into the entire process. This encompasses an 
overview of the inductive approach employed, 
the devised sampling plan, the data collection 
procedures, the six steps of data analysis, as 
well as a comprehensive discussion on ethical 
considerations. The researcher aims to identify 
and utilize appropriate data sources, thereby 
providing a comprehensive understanding of the 
qualitative methodology employed.

Findings and Analysis

Introduction
In this section, the analysis focuses on the 
primary data obtained from individuals working 
in the supply chain industry in Singapore. The 
researchers conducted four semi-structured 
in-depth interviews to evaluate the usage of 
information technology in inventory management. 
All interviews were conducted in person, with 
phone audio recordings used. The data for each 
theme was explained, and the key points were 
documented in a thematic analysis table. The 
relevant details of the respondents are presented 
in the appendices section.
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Various Information 
Technologies Used

Inventory Management IT Solutions
Four respondents use ERP or DRP systems for 
inventory management, both common types 
of IT found in section two. The interviews 
revealed different software such as Task Hub, 
Power BI, AppSheet, and A2000 Clarity which 
were used for data analysis, visualization, and 
app development. The DRP system software 
includes SAP and Salesforce Applications. One 
respondent uses Task Hub, a real-time but 
limited and unfriendly system, and Power BI to 
create charts or reports for inventory decisions. 
Another respondent uses AppSheet to customise 
applications to suit functions. Some respondents 
use one system to manage inventory, finance, 
sales orders, and invoices. These systems align 
with section two: maintaining inventory stability 
according to demand. The difference is that the 
literature shows ERP is for the production end, 
but wholesalers or other organisations with 
inventory need this IT too. Some respondents 
use SAP for data input and Salesforce to order 
supplies and monitor orders (red = order in 
process, green = order completed or delivered). 
The others use SAP to link various departments 
and track everything for audit. As in section two, 
inventory level concerns can be resolved through 
DRP by proper forecasting and ordering supplies 
accordingly. In sum, most respondents use IT 
internally and do not link with suppliers.

Other Information Technology Solutions 
Used
Respondents used other forms of IT before the 
current ones, but mostly for supply chain and not 
inventory management. They used IT such as CRM 
to keep contact details, EDM to do marketing, 
Scala for database, and Microsoft Navision 
like Excel. One respondent used Manpower 
Management software to monitor leave and 
generate pay slips or payroll for human resources. 
Some of them previously used RPA to arrange 
orders by filling templates and sending them to 

robots. The robots opened SAP and copied data 
(sales orders) to SAP. Now they use RPA for 
inventory projects to check stock movement, 
such as fast-moving and slow-moving goods, for 
better inventory placement.

Information Technology 
Adoption Drivers

Organisation Strategy
Most respondents said that IT adoption is part 
of their business strategy and helps them 
stay competitive in their industry. However, 
some claimed that IT adoption was more of a 
necessity than a choice, as it helped him cope 
with daily tasks. The others said that IT adoption 
was essential for survival in the market and for 
achieving long-term automation goals. This 
shows organisation strategy as an important 
factor for IT adoption, which agrees with Zamani 
(2022). What differs is that organisation sizes 
or technological maturity do not matter for IT 
adoption. Management decides if IT is needed 
and executes it.

Costs Management
All respondents agreed that cost management 
is the most important factor for IT adoption, as 
it helps reduce variable costs such as storage, 
ordering, outdated stock, and risk of low 
inventories. This is consistent with Karim et al. 
(2018), who mentioned that IT allows inventory 
visibility and lower reordering frequency. Some 
respondents mentioned that IT also shows fast- 
and slow-moving consumer goods and dead 
stock. The others mentioned that IT helps check 
items to be scrapped. These are waste costs 
that can be eliminated or lowered.

Long-term Collaborations
Farahani et al., (2019) mentioned that IT 
connections and information sharing have a 
positive outlook on long-term relationships with 
vendors. Respondents agree that IT enhances 
relationships with vendors but only to some 
extent and this does not influence IT adoption. 
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It helps retain vendors’ information in the system 
and seize opportunity costs with vendors based 
on a live-tracking system. Some mentioned that 
they could not see the enhancing relationships 
between IT and vendors as the system is only for 
internal purposes. The other respondents utilise IT 
connected with some vendors and agreed that 
this enhances long-term relationships.

Visibility of Information
Three respondents use IT internally and mentioned 
no visibility of information sharing with vendors but 
among various departments in each organisation, 
enhancing their daily functions. This is a factor 
for IT adoption as it helps efficiency. This agrees 
with Gezgin et al., (2017), who mentioned that 
IT removes manual data collection, filtering, entry 
and asking for information in the workplace. IT 
also shows product delays and decision-makers 
act accordingly.

Efficiency
As presented in the literature review section, IT 
helped with accurate demand forecasting and 
real-time inventory visibility, decreasing the 
bullwhip effect in logistics, procurement, and 
production scheduling. All respondents agreed 
on this and considered it an important factor for 
IT adoption to streamline operations. The findings 
include reducing grey areas and over-purchasing, 
as IT generates figures and stock levels for 
planning and lowers forecast errors while keeping 
low inventory. One finding that contrasted with 
Fernando et al. (2020) was that auditing adds 
accountability and security to the company, as 
employees cannot commit fraud and can only 
purchase from legitimate suppliers.

Other Drivers to Adopt IT
All respondents agreed that the main drivers for 
IT adoption among the respondents were cost 
management and efficiency. Cost management 
involved capturing opportunity cost, analyzing 
buying trends, and planning for bulk purchasing 
before prices increase, which would lead 
to economies of scale. Efficiency involved 
managing tight deadlines with IT, reducing human 
errors, and eliminating manual work, which would 
save time and lower employee dissatisfaction. 

Another driver that some respondents mentioned 
was auditing. They said that auditing added 
accountability, improved company ratings to 
attract investors or customers, and prevented 
fraud.

Challenges of Information 
Technology Adoption

Skills Competencies 
The respondents faced challenges in acquiring 
relevant IT skills during the implementation. 
According to Ra et al. (2019), skills courses 
and learning are essential for employee 
competencies. The respondents reported 
receiving basic training, guidelines with standard 
operating procedures, and training guides and 
tutorials. However, they found it difficult to learn 
the new system. Some of them attributed this 
to the COVID-19 pandemic, which made training 
harder and left some staff still incompetent 
despite training. Others complained that they did 
not receive proper training and had to figure it out 
themselves, even though tutorials and videos 
were provided. Only a few of them stated that 
the system was straightforward and that the 
training helped them pick up skills and knowledge 
easily and quickly.

Resistance to Change 
Similar to the literature review, half of the findings 
indicated that employee resistance to IT use was 
a challenge. Some employees resigned due to 
the new IT implementation, even though it was 
adjusted and customized to suit the business 
functions, but they did not comply. Management 
made IT use mandatory by requiring monthly 
presentations during meetings with IT. The 
findings showed that resistant employees were 
generally experienced people with older age. 
On the other hand, some respondents reported 
no resistance as most employees were involved 
during the IT design and implementation. Some 
also reported no resistance and more of learning 
by trying and accepting the new system.
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Cybersecurity and Data Ethics 
In contrast to Ugbogbo & Michael (2016), 
who state that IT increased vulnerability to 
cyberattacks and dishonest personnel may 
misuse information, which could be detrimental 
to the firm, the findings suggest otherwise. All 
respondents mentioned that IT was secure and 
had strict rules on integrity and IT protection to 
adhere to. No incidents of cyberattacks were 
reported by any of the respondents. However, 
one respondent mentioned a virus attack once 
in the ERP system that caused data loss, and 
another mentioned employees deleting crucial 
information before leaving. Both incidents were 
resolved by a capable IT team from backup.

System Crash 
Unlike Muench et al. (2018), who mentioned 
that monitoring crashes might be challenging 
even when processes are in place and flaws in 
software code are bugs, the respondents did not 
see this as a challenge. They said that errors and 
bugs occurred only once or a few times a year, 
and the systems were stable with no crashes 
or breakdowns. They also said that when they 
faced issues such as refreshing the system page 
unsuccessfully due to bugs or errors, or user error 
due to access not being given but needed, they 
were all resolved quickly by a competent internal 
or external IT team. One finding was that the 
customisation of IT determined the stabilisation 
of IT, meaning that more customisation led to 
more instability.

Sustainability 
The respondents had different views on the 
sustainability of IT capabilities over a long period, 
given the fast adoption of new technologies. 
Ilmudeen (2022) stated that this was an important 
and difficult issue for organizations. However, all 
respondents did not see this as a challenge and 
believed that their current IT was sustainable and 
useful even when new technologies emerged. 
They mentioned that the organization kept 
up with IT trends despite some restrictions 
in implementing them, and one respondent 
mentioned that one system (AppSheet) could 
be replaced by artificial intelligence that could 
also replace humans. Some respondents did not 

foresee any factors that could make their current 
system obsolete for the next five years, unless 
the business model changed from B2B to B2C, 
while others mentioned that their system would 
still be relevant for at least the next five years. 
Some also intended to move to a cloud-based 
system but postponed it due to the lack of 
investment capital.

Other IT Adoption Challenges
The respondents faced various challenges that 
were not covered in the literature review. One 
challenge was staying up to date with the latest 
technologies. Some respondents mentioned 
that their organizations were slow in digitalization 
and had a huge gap in IT adoption, even though 
their current IT was stable and sustainable, 
but this also meant limited benefits for their 
organizations. Another challenge was finding new 
ways to use IT to capture and analyse data, which 
led to investment challenges. They also faced the 
biggest challenge of implementing IT during the 
pandemic, as employees encountered errors 
and waited for days to rectify them, slowing 
down the workflow (Shokair et al., 2023). 
Furthermore, some respondents stated that the 
main challenge was identifying the needed or 
required IT systems and the correct IT vendor, 
and not knowing if IT would enhance or bring 
down their operations. From some respondents’ 
perspective, IT reduced variable costs but also 
increased the costs associated with maintaining 
and implementing it. The most challenging part for 
them was dealing with different time zones with 
an outsourced IT team and waiting for a response 
when issues occurred.

Conclusions
Introduction
This section aims to draw meaningful conclusions 
based on the findings presented in section 
four, thereby fulfilling the research objectives 
outlined at the beginning of this study. It also 
entails a comprehensive review of the research’s 
limitations and proposes potential avenues for 
improvement in future research studies. By 
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synthesizing the key insights and addressing any 
gaps, this section contributes to a comprehensive 
and conclusive understanding of the research 
topic.

Evaluating Research 
Objectives

Objective 1: Various Information Technologies 
Used 

Seven types of information technologies that 
were found in the research and findings showed 
that the ERP system is commonly used. In this 
system, various software for organisations to 
adopt and invest in include Task Hub, Power BI, 
AppSheet, Salesforce Application, Robotic 
Process Automation, A2000 Clarity, and SAP. 
These technologies or software work similarly 
depending on the customisation. Most link all 
departments internally and uncommon to connect 
with external parties such as vendors or suppliers. 
Except one organisation spent a lot on information 
technologies, linked with external parties and 
had a lot of customisations. Various functions of 
information technologies include creating charts 
or reports for inventory decisions, managing 
inventory, finance, sales orders, and invoices in 
one system, ordering supplies and monitoring 
orders. Fang & Chen (2022) said managing 
stock in/out by batch with decision-making may 
serve as a basis for enterprise groups to decide 
appropriately. Overall, it maintains inventory 
stability according to demand and allows auditing 
with trackable records.

The findings also showed a few more technologies 
for the supply chain that aid operations and 
inventory management. These include Customer 
Relationship Management software, Electronic 
Direct Mail, Scala, Microsoft Navision, and 
Manpower management software.

Objective 2: Drivers of Adopting Information 
Technology

Among five drivers found in the literature review: 
organisation strategy, costs management, long-
term collaborations, visibility of information and 
efficiency; yet, long-term collaboration is the 
least important or not a driver for IT adoption. The 
most important drivers are cost management and 
efficiency. Findings showed efficiency links to 
organisation strategy and visibility of information. 
For efficiency, decision-makers check inventory 
status in real-time in the digital era, decreasing 
the bullwhip effect from production scheduling 
to logistics (Liu et al., 2021). It also reduced 
demand forecasting errors linking to the visibility 
of information as the system shares information 
with employees from various departments, 
removing manual data collection and entry. 
These determine organisation strategy whether 
IT adoption is to cope with daily tasks or be 
competitive with trends.
When considering IT adoption, cost management 
matters. It includes variable costs such as 
storage costs, ordering costs, outdated stock, 
and risk of low inventories and how technologies 
help organisations understand dead stock and 
scrapped stock to eliminate waste costs. Also, 
implementation means investment capital. 
Organisations need to learn how to incorporate and 
anticipate competencies from IT measurement 
thus, a balanced procedure highlights IT benefit 
in monitoring and learning from business activities 
and easier for management to show IT value 
contributions (Luftman et al., 2017).

The findings showed that the respondents’ 
opinions, long-term collaborations do not affect 
IT adoption even though it enhances relationships 
with vendors to an extent. Contact details will 
not be lost as in the system and able to seize 
opportunity costs with vendors based on a live-
tracking system.



International Business Logistics Journal  (IBL)                                        Volume 3, Issue 2, December 2023 - ISSN 2735-5969

 41

http://apc.aast.edu

http://dx.doi.org/10.21622/IBL.2023.03.1.029

Objective 3: Challenges of Adopting 
Information Technology 

Out of the five challenges found in the literature 
review: skills competencies, resistance to change, 
cybersecurity and data ethics, system crash and 
sustainability; skills competencies and resistance 
to change are most challenging. Respondents’ 
insights, most employees lack relevant IT skills 
upon implementation and despite training or 
guidelines provided, it is tough as some are not 
competent. The exception is straightforward 
and easy-to-use technologies with employees’ 
participation in the design stage leading to lesser 
resistance.

The reason why resistance to change is a 
challenge was that experienced employees 
are generally older, not complying as they do 
not see the need in using technologies for job 
scopes. Some resigned because of this, leading 
to a higher turnover rate. Organisations had no 
choice but to make IT use mandatory leading to 
more dissatisfied employees. Henderson and 
Venkatraman’s (1993) groundbreaking theoretical 
model pointed out that in achieving alignment of 
implementation, IT and business management 
play various roles and shoulder various important 
duties (Luftman et al., 2017). Cybersecurity 
and data ethics as well as system crash were 
not a challenge if organisations have strong IT 
teams and vendors who provide stable systems 
and lesser customisation that help decrease 
unstable systems or breakdowns. Additionally, 
strict rules on integrity and IT protection prevent 
employees from misusing information. Generally, 
with correct IT adoption, organisations see the 
sustainability of current ones and do not foresee 
what could make them obsolete for the next five 
years unless the business model changes. Lastly, 
other challenges include staying contemporary 
as organisations remain falling behind in digital 
transformation, choosing the right system and 
vendor for organisations, as well as expenses of 
implementation and maintenance.

Research Limitations 

While this research has made significant 
contributions to the understanding of the use of 
information technology in inventory management, 
it is essential to acknowledge its inherent 
limitations. Firstly, due to the absence of prior 
studies specifically focused on this topic, the 
researcher had to rely on information gathered 
from recent reputable papers to strengthen the 
study’s objectives and address its challenges. 
While efforts were made to ensure the reliability 
and relevance of these sources, the lack of existing 
literature on the subject may have impacted the 
comprehensiveness of the research. Secondly, 
despite Singapore’s significant presence in 
the supply chain industry, there were limited 
avenues available for direct engagement with 
organizations. This constraint necessitated 
modifications to the sampling strategy and 
sample size, as access to potential participants 
was restricted. As a result, the research had to 
adapt to these limitations, potentially impacting 
the representation and diversity of perspectives 
within the study. Furthermore, the research 
only explores five factors for each research 
objective, and the sample size consists of four 
respondents from four different companies. This 
limited sample size, and the focused scope of 
the research may have restricted the breadth 
of topics covered, potentially leaving some 
important aspects unaddressed.

To address these limitations, future research 
should strive to expand the literature base on 
the use of information technology in inventory 
management. Additionally, efforts should be 
made to enhance access to a wider range of 
organizations within the supply chain industry to 
obtain a more diverse and comprehensive sample. 
Finally, future studies could consider broadening 
the scope of factors and increasing the sample 
size to further explore the complexities and 
nuances of this research topic.
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Recommendations for 
Future Research

To enhance the strength and comprehensiveness 
of the data collection process, future research 
could consider expanding the number of 
respondents from different organizations. 
Increasing the sample size from four to perhaps 
ten or twenty would provide a more robust 
foundation for qualitative research. Additionally, 
further investigations can be conducted to 
identify potential factors that were not covered 
in this study. This could involve expanding the 
research objectives or considering additional 
factors that may influence the use of information 
technology in inventory management. Moreover, 
to augment the research approach, a larger 
sample size could be explored within each 
position or role to provide deeper insights 
and a more comprehensive understanding. 
This could potentially involve incorporating 
quantitative research methods alongside the 
qualitative approach. By integrating quantitative 
data analysis, the research could attain a more 
holistic overview of the application and impact 
of information technology within the inventory 
management industry. By addressing these areas 
for future research, scholars can delve further 
into the complexities and dynamics of the topic, 
contributing to a more comprehensive body of 
knowledge on the use of information technology 
in inventory management.

References

1.	 Abd Elbary, R. et al. (2022) ‘Analysing the barriers 
of sustainable supply chain in fashion sector: a 
review’, International Business Logistics, 2(1), 
p. 41. Available at: https://doi.org/10.21622/
ibl.2022.02.1.041.

2.	 Adhabi, E.A.R. and Anozie, C.B.L. (2017) 
‘Literature Review for the Type of Interview 
in Qualitative Research’, International Journal 

of Education, 9(3). Available at: https://doi.
org/10.5296/ije.v9i3.11483.

3.	 Ajibade, P. (2019) ‘Technology acceptance model 
limitations and criticisms: Exploring the practical 
applications and use in technology-related studies, 
mixed-method, and qualitative researches’, 
Library Philosophy and Practice, 2019.

4.	 Akour, I. et al. (2022) ‘IMPACT OF INFORMATION 
TECHNOLOGY CAPABILITIES AND EFFECTIVE 
INVENTORY MANAGEMENT ON ENHANCED 
SERVICE DELIVERY IN HOSPITALITY SECTOR’, 
International Journal of Theory of Organization and 
Practice (IJTOP), 1(1). Available at: https://doi.
org/10.54489/ijtop.v1i1.147.

5.	 Albayrak Ünal, Ö., Erkayman, B. and Usanmaz, 
B. (2023) ‘Applications of Artificial Intelligence 
in Inventory Management: A Systematic Review 
of the Literature’, Archives of Computational 
Methods in Engineering, 30(4), pp. 2605–2625. 
Available at: https://doi.org/10.1007/s11831-
022-09879-5.

6.	 Azungah, T. (2018) ‘Qualitative research: 
deductive and inductive approaches to data 
analysis’, Qualitative Research Journal, 18(4), pp. 
383–400. Available at: https://doi.org/10.1108/
QRJ-D-18-00035.

7.	 Basheer, M.F. et al. (2019) ‘Exploring the role of 
TQM and supply chain practices for firm supply 
performance in the presence of information 
technology capabilities and supply chain 
technology adoption: A case of textile firms in 
Pakistan’, Uncertain Supply Chain Management, 
pp. 275–288. Available at: https://doi.
org/10.5267/j.uscm.2018.9.001.

8.	 van den Bogaert, J. and van Jaarsveld, W. 
(2022) ‘Vendor-managed inventory in practice: 
understanding and mitigating the impact of supplier 
heterogeneity’, International Journal of Production 
Research, 60(20), pp. 6087–6103. Available at: 
https://doi.org/10.1080/00207543.2021.1983
222.

9.	 Chae, H.-C., Koh, C.E. and Park, K.O. (2018) 
‘Information technology capability and firm 
performance: Role of industry’, Information & 
Management, 55(5), pp. 525–546. Available at: 



International Business Logistics Journal  (IBL)                                        Volume 3, Issue 2, December 2023 - ISSN 2735-5969

 43

http://apc.aast.edu

http://dx.doi.org/10.21622/IBL.2023.03.1.029

https://doi.org/10.1016/j.im.2017.10.001.

10.	Chaudhari, P.G., Patel, P.B. and Patel, J.D. (2018) 
‘Evaluation of MIG welding process parameter 
using Activated Flux on SS316L by AHP-MOORA 
method’, Materials Today: Proceedings, 5(2), 
pp. 5208–5220. Available at: https://doi.
org/10.1016/j.matpr.2017.12.103.

11.	 Chege, S.M. and Wang, D. (2020) ‘Information 
technology innovation and its impact on job 
creation by SMEs in developing countries: an 
analysis of the literature review’, Technology 
Analysis and Strategic Management, 32(3). 
Available at: https://doi.org/10.1080/09537325
.2019.1651263.

12.	 Chen, J. and Wen, H. (2023) ‘The application 
of complex network theory for resilience 
improvement of knowledge-intensive supply 
chains’, Operations Management Research, 
16(3), pp. 1140–1161. Available at: https://doi.
org/10.1007/s12063-023-00365-0.

13.	 Dai, J., Peng, S. and Li, S. (2017) ‘Mitigation 
of Bullwhip Effect in Supply Chain Inventory 
Management Model’, in Procedia Engineering. 
Available at: https://doi.org/10.1016/j.
proeng.2017.01.291.

14.	Fancello, G. (2022) ‘Technologies and innovation 
for improving performances logistic operators: 
the Techlog project’, International Business 
Logistics, 2(1), p. 60. Available at: https://doi.
org/10.21622/ibl.2022.02.1.060.

15.	 Fang, X. and Chen, H.-C. (2022) ‘Using vendor 
management inventory system for goods inventory 
management in IoT manufacturing’, Enterprise 
Information Systems, 16(7). Available at: https://
doi.org/10.1080/17517575.2021.1885743.

16.	 Farahani, M.R., G.M.A., & K.M.R. (2019) ‘Supply 
chain integration and performance’, Journal of 
Production Research, pp. 15–16.

17.	 Fatorachian, H. and Kazemi, H. (2021) ‘Impact 
of Industry 4.0 on supply chain performance’, 
Production Planning and Control, 32(1). Available 
at: https://doi.org/10.1080/09537287.2020.17
12487.

18.	Fernando, Y., Zainul Abideen, A. and Shaharudin, 
M.S. (2020) ‘The nexus of information sharing, 
technology capability and inventory efficiency’, 
Journal of Global Operations and Strategic 
Sourcing, 33(4). Available at: https://doi.
org/10.1108/JGOSS-02-2020-0011.

19.	 Gao, P. and Zhang, G. (2016) ‘Accounting 
Manipulation, Peer Pressure, and Internal Control’, 
SSRN Electronic Journal [Preprint]. Available at: 
https://doi.org/10.2139/ssrn.2767829.

20.	Gezgin, E. et al. (2017) ‘Digital transformation : 
Raising supply-chain performance to new levels’, 
McKinsey & Company Operations [Preprint], 
(November).

21.	 Ghobbar, A.A., & F.C.H. (2018) ‘Inventory 
management of low demand items: A case study 
of an airline catering company’, Production and 
Inventory Management Journa, pp. 1–18.

22.	Gunasekaran, A., Subramanian, N. and 
Papadopoulos, T. (2017) ‘Information technology 
for competitive advantage within logistics and 
supply chains: A review’, Transportation Research 
Part E: Logistics and Transportation Review, 99, 
pp. 14–33. Available at: https://doi.org/10.1016/j.
tre.2016.12.008.

23.	Ibrahim, G. and Samrat, R. (2021) ‘An analysis 
of blockchain in Supply Chain Management: 
system perspective current and future 
research’, International Business Logistics, 1(2), 
p. 28. Available at: https://doi.org/10.21622/
ibl.2021.01.2.028.

24.	Ilmudeen, A. (2022) ‘Information technology 
(IT) governance and IT capability to realize firm 
performance: enabling role of agility and innovative 
capability’, Benchmarking: An International Journal, 
29(4), pp. 1137–1161. Available at: https://doi.
org/10.1108/BIJ-02-2021-0069.

25.	Karim, N.A., Nawawi, A. and Salin, A.S.A.P. 
(2018) ‘Inventory management effectiveness of 
a manufacturing company – Malaysian evidence’, 
International Journal of Law and Management, 
60(5), pp. 1163–1178. Available at: https://doi.
org/10.1108/IJLMA-04-2017-0094.



International Business Logistics Journal  (IBL)                                        Volume 3, Issue 2, December 2023 - ISSN 2735-5969

 44     

http://apc.aast.edu

http://dx.doi.org/10.21622/IBL.2023.03.1.029

26.	Khusairy Azim, A. (2018) ‘Just-In-Time (JIT) 
- Pull System Approach on A Malaysia Rubber 
Production Company’, International Journal of 
Advances in Scientific Research and Engineering, 
4(8). Available at: https://doi.org/10.31695/
ijasre.2018.32784.

27.	Kim, M. and Chai, S. (2017) ‘The impact of supplier 
innovativeness, information sharing and strategic 
sourcing on improving supply chain agility: Global 
supply chain perspective’, International Journal of 
Production Economics, 187, pp. 42–52. Available 
at: https://doi.org/10.1016/j.ijpe.2017.02.007.

28.	Lambert, S.L. et al. (2017) ‘Assembly FG: An 
Educational Case on MRP II Integrated within ERP’, 
Accounting Perspectives, 16(1). Available at: 
https://doi.org/10.1111/1911-3838.12136.

29.	LEHMANN, N. (2019) ‘Do Corporate Governance 
Analysts Matter? Evidence from the Expansion 
of Governance Analyst Coverage’, Journal 
of Accounting Research, 57(3), pp. 721–761. 
Available at: https://doi.org/10.1111/1475-
679X.12254.

30.	Liu, A. et al. (2021) ‘Sustainable supply chain 
management for perishable products in emerging 
markets: An integrated location-inventory-
routing model’, Transportation Research Part E: 
Logistics and Transportation Review, 150, p. 
102319. Available at: https://doi.org/10.1016/j.
tre.2021.102319.

31.	 Luftman, J., Lyytinen, K. and Zvi, T. ben (2017) 
‘Enhancing the measurement of information 
technology (IT) business alignment and its influence 
on company performance’, Journal of Information 
Technology, 32(1), pp. 26–46. Available at: 
https://doi.org/10.1057/jit.2015.23.

32.	Magdalena, R. and Suli, T. (2019) ‘Forecasting 
Methods and Implementation of DRP (Distribution 
Requirement Planning) Methods in Determining the 
Master Production Schedule’, IOP Conference 
Series: Materials Science and Engineering, 
528(1), p. 012049. Available at: https://doi.
org/10.1088/1757-899X/528/1/012049.

33.	Mahajan, P.S. et al. (2023) ‘Inventory management 
and TQM practices for better firm performance: 
a systematic and  bibliometric review’, The TQM 

Journal [Preprint]. Available at: https://doi.
org/10.1108/TQM-04-2022-0113.

34.	Mantha, B.R.K. and de Soto, B.G. (2019) ‘Cyber 
security challenges and vulnerability assessment 
in the construction industry’, in Proceedings 
of the Creative Construction Conference 
2019. Budapest University of Technology and 
Economics, pp. 29–37. Available at: https://doi.
org/10.3311/CCC2019-005.

35.	Mohd Arifin, S.R. (2018) ‘Ethical Considerations 
in Qualitative Study’, INTERNATIONAL JOURNAL 
OF CARE SCHOLARS, 1(2). Available at: https://
doi.org/10.31436/ijcs.v1i2.82.

36.	Moser, A. and Korstjens, I. (2018) ‘Series: 
Practical guidance to qualitative research. Part 3: 
Sampling, data collection and analysis’, European 
Journal of General Practice, 24(1), pp. 9–18. 
Available at: https://doi.org/10.1080/13814788.
2017.1375091.

37.	Muench, M. et al. (2018) ‘What You Corrupt 
Is Not What You Crash: Challenges in Fuzzing 
Embedded Devices’, in. Available at: https://doi.
org/10.14722/ndss.2018.23166.

38.	Munyaka, J.-C.B. and Yadavalli, S.V. (2022) 
‘INVENTORY MANAGEMENT CONCEPTS AND 
IMPLEMENTATIONS: A SYSTEMATIC REVIEW’, 
South African Journal of Industrial Engineering, 
32(2). Available at: https://doi.org/10.7166/33-
2-2527.

39.	Mutuvi, B.M., Muraguri, C. and Kinyua, G. (2019) 
‘Influence of electronic data interchange related 
institutional policies on inventory management in 
Kenyan judiciary’, International Academic Journal 
of …, 2(1).

40.	Naway, F.A. and Rahmat, A. (2019) ‘The mediating 
role of technology and logistic integration in the 
relationship between supply chain capability and 
supply chain operational performance’, Uncertain 
Supply Chain Management, pp. 553–566. Available 
at: https://doi.org/10.5267/j.uscm.2018.11.001.

41.	Oliveira, M.P.V. de and Handfield, R. (2019) 
‘Analytical foundations for development of real-
time supply chain capabilities’, International 
Journal of Production Research, 57(5), pp. 1571–



International Business Logistics Journal  (IBL)                                        Volume 3, Issue 2, December 2023 - ISSN 2735-5969

 45

http://apc.aast.edu

http://dx.doi.org/10.21622/IBL.2023.03.1.029

1589. Available at: https://doi.org/10.1080/002
07543.2018.1493240.

42.	Oluwaseyi, J.A., Onifade, M.K. and Odeyinka, 
O.F. (2017) ‘Evaluation of the Role of Inventory 
Management in Logistics Chain of an Organisation’, 
LOGI – Scientific Journal on Transport and 
Logistics, 8(2). Available at: https://doi.
org/10.1515/logi-2017-0011.

43.	Phogat, S. and Gupta, A.K. (2019) ‘Evaluating the 
elements of just in time (JIT) for implementation 
in maintenance by exploratory and confirmatory 
factor analysis’, International Journal of 
Quality & Reliability Management, 36(1), pp. 
7–24. Available at: https://doi.org/10.1108/
IJQRM-12-2017-0279.

44.	Porathe, T., P.J., and M.Y., (2021) ‘Situation 
Awareness in Remote Control Centres for 
Unmanned Ships.’, In Proceedings of Human 
Factors in Ship Design & Operation, London, UK. 
Maritime Economics & Logistics, pp. 116–135.

45.	Ra, S. et al. (2019) ‘The rise of technology and 
impact on skills’, International Journal of Training 
Research, 17(sup1). Available at: https://doi.org/
10.1080/14480220.2019.1629727.

46.	Reyes, P.M. et al. (2021) Inventory Replenishment 
Policies for a Grocery Supply Chain Using RFID 
to Improve the Performance Frontier, Journal of 
Supply Chain and Operations Management.

47.	El Sakty, K. (2023) ‘The role of logistics in 
international crises and challenges’, International 
Business Logistics, 3(1), p. 27. Available at: 
https://doi.org/10.21622/IBL.2023.03.1.027.

48.	Shokair, N., Abdelbary, I. and Shitu, I. (2023) 
‘Impact of COVID-19 on the global container 
shipping industry’, International Business Logistics, 
3(1), p. 1. Available at: https://doi.org/10.21622/
IBL.2023.03.1.001.

49.	Taherdoost, H. (2018) ‘Sampling Methods in 
Research Methodology; How to Choose a Sampling 
Technique for Research’, SSRN Electronic Journal 
[Preprint]. Available at: https://doi.org/10.2139/
ssrn.3205035.

50.	Tajudeen, F.P., Jaafar, N.I. and Ainin, S. (2018) 
‘Understanding the impact of social media usage 
among organizations’, Information & Management, 
55(3), pp. 308–321. Available at: https://doi.
org/10.1016/j.im.2017.08.004.

51.	 Tao, F. et al. (2017) ‘Impact of RFID technology on 
inventory control policy’, Journal of the Operational 
Research Society, 68(2), pp. 207–220. Available 
at: https://doi.org/10.1057/s41274-016-0030-
5.

52.	Tipi, N. and El Gazzar, S.H. (2021) ‘Considerations 
Towards a Sustainable and Resilient Supply Chain: 
A Modelling Perspective’, International Business 
Logistics, 1(1), p. 6. Available at: https://doi.
org/10.21622/ibl.2021.01.1.006.

53.	Tjahjono, B. et al. (2017) ‘What does Industry 4.0 
mean to Supply Chain?’, Procedia Manufacturing, 
13, pp. 1175–1182. Available at: https://doi.
org/10.1016/j.promfg.2017.09.191.

54.	Trantopoulos, K. et al. (2017) ‘External knowledge 
and information technology: Implications 
for process innovation performance’, MIS 
Quarterly: Management Information Systems, 
41(1). Available at: https://doi.org/10.25300/
MISQ/2017/41.1.15.

55.	Ugbogbosn (2016) ETHICAL ISSUES IN 
INFORMATION TECHNOLOGY-A CONCEPTUAL 
APPROACH, Igbinedion University Journal of 
Accounting |.

56.	Vasileiou, K. et al. (2018) ‘Characterising and 
justifying sample size sufficiency in interview-
based studies: systematic analysis of qualitative 
health research over a 15-year period’, BMC 
Medical Research Methodology, 18(1), p. 148. 
Available at: https://doi.org/10.1186/s12874-
018-0594-7.

57.	Venkatesh, Thong and Xu (2012) ‘Consumer 
Acceptance and Use of Information Technology: 
Extending the Unified Theory of Acceptance and 
Use of Technology’, MIS Quarterly, 36(1), p. 157. 
Available at: https://doi.org/10.2307/41410412.

58.	Vukasović, D. et al. (2021) ‘A NOVEL FUZZY 
MCDM MODEL FOR INVENTORY MANAGEMENT 
IN ORDER TO INCREASE BUSINESS EFFICIENCY’, 



International Business Logistics Journal  (IBL)                                        Volume 3, Issue 2, December 2023 - ISSN 2735-5969

 46     

http://apc.aast.edu

http://dx.doi.org/10.21622/IBL.2023.03.1.029

Technological and Economic Development of 
Economy, 27(2), pp. 386–401. Available at: 
https://doi.org/10.3846/tede.2021.14427.

59.	Vukasovic, T., Z.S., & P.J. (2020) ‘Inventory 
management as a strategic and operational function 
in supply chain management’, International Journal 
of Production Research, pp. 771–791.

60.	Wang, C.-N., Dang, T.-T. and Nguyen, N.-A.-T. 
(2020) ‘A Computational Model for Determining 
Levels of Factors in Inventory Management Using 
Response Surface Methodology’, Mathematics, 
8(8), p. 1210. Available at: https://doi.
org/10.3390/math8081210.

61.	 Wang, F., Lv, J. and Zhao, X. (2022) ‘How do 
information strategy and information technology 
governance influence firm performance?’, 
Frontiers in Psychology, 13. Available at: https://
doi.org/10.3389/fpsyg.2022.1023697.

62.	Wang, L., Törngren, M. and Onori, M. (2015) 
‘Current status and advancement of cyber-
physical systems in manufacturing’, Journal 
of Manufacturing Systems, 37, pp. 517–527. 
Available at: https://doi.org/10.1016/j.
jmsy.2015.04.008.

63.	Wang, Z., W.Y., X.G., & K.J. (2019) ‘Cascading 
failures in coupled networks: The critical role of 
node–node dependencies’, Proceedings of the 
National Academy of Sciences, pp. 35–40.

64.	Xu, M., David, J.M. and Kim, S.H. (2018) ‘The 
Fourth Industrial Revolution: Opportunities and 
Challenges’, International Journal of Financial 
Research, 9(2), p. 90. Available at: https://doi.
org/10.5430/ijfr.v9n2p90.

65.	Yu, Y., Cao, R.Q. and Schniederjans, D. (2017) 
‘Cloud computing and its impact on service level: 
a multi-agent simulation model’, International 
Journal of Production Research, 55(15), pp. 
4341–4353. Available at: https://doi.org/10.108
0/00207543.2016.1251624.

66.	Zamani, S.Z. (2022) ‘Small and Medium Enterprises 
(SMEs) facing an evolving technological era: a 
systematic literature review on the adoption 
of technologies in SMEs’, European Journal of 
Innovation Management, 25(6), pp. 735–757. 
Available at: https://doi.org/10.1108/EJIM-07-
2021-0360.

67.	Zhang, G., Yang, Y. and Yang, G. (2023) ‘Smart 
supply chain management in Industry 4.0: the 
review, research agenda and strategies in North 
America’, Annals of Operations Research, 
322(2), pp. 1075–1117. Available at: https://doi.
org/10.1007/s10479-022-04689-1.

68.	Zhen, L. and Li, H. (2022) ‘A literature review 
of smart warehouse operations management’, 
Frontiers of Engineering Management, 9(1), pp. 
31–55. Available at: https://doi.org/10.1007/
s42524-021-0178-9.



International Business Logistics Journal  (IBL)                                        Volume 3, Issue 2, December 2023 - ISSN 2735-5969

 47

http://apc.aast.edu

http://dx.doi.org/10.21622/IBL.2023.03.1.029

 Appendix

Research Interview Questions

RO1: To outline the various types of information technology used for inventory management.

1.	 What kind of information technology (IT) does your organisation use?

2.	 Please provide further details regarding the use of the relevant IT.

3.	 What other kinds of IT have you used before the current one? – Provide a brief description of 
how it works.

RO2: To explore the drivers of adopting information technology in inventory management.

1.	 Does your organisation use IT as a business strategy or only to stay competitive with other 
businesses using IT?

2.	 Did using IT reduce the variable expenses associated with inventory? (Such as storage costs, 
insurance costs, ordering costs, outdated stock, and risk of low inventories)

3.	 Did the use of IT improve long-term relationships with vendors? – Is this a factor in the adoption 
of IT?

4.	 How big of an impact did IT have on the visibility of information sharing? - Did it enhance 
replenishment frequency and streamline operations?

5.	 How does IT enhance demand forecasting, logistics, production planning and procurement?

6.	 What are the other IT adoption factors in your organisation?

RO3: To identify the challenges of adopting information technology.

1.	 Do the majority of employees have the necessary IT skills? – (If no, how did the organisation 
address the issue? Is training provided?)

2.	 Are there any employees who have resisted using IT since it was implemented? - And how did 
the company prepare the staff for the changeover? (For example, letting them know ahead or 
allowing them to participate during implementation, etc.)

3.	 Have you come across any cyberattacks or dishonest employees who have used the 
organisation’s information inappropriately thus far? – How was it resolved?

4.	 Do system crashes occur regularly? – When they do, how do you cope?

5.	 Do you think the existing technology can sustain and still be useful while other new ones emerge? 
– (how do you view the sustainability of the current IT?)

6.	 What other challenges does your organisation face while using IT?
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Purpose: Agriculture plays a significant role in the Egyptian economy, accounting for 11.3 percent of the nation’s 
gross domestic product. The agricultural industry constitutes 28 percent of the workforce, with agriculture-
related employment in Upper Egypt surpassing 55 percent. However, the Egyptian agrifood sector faces many 
challenges, such as poor post-harvest infrastructure, exposure to high temperatures, and poor handling practices. 
Moreover, In response to these challenges, this research aims to investigate the prospective challenges and 
opportunities of applying blockchain to reduce food waste, improve agrifood security, and enhance food supply 
chain traceability in the Egyptian agrifood industry. The methodologies employed in this study were instrumental 
in achieving the study objectives, which were twofold: (1) To identify the main challenges and factors that 
influence the adoption of blockchain technology in the agrifood industry, drawing on existing literature, and (2) 
To determine the relative significance of potential barriers that may arise during the implementation of blockchain 
technology in the Egyptian agrifood sector.

Design/Methodology/Approach: The study relies mainly on the Technology Acceptance Model (TAM) theory. 
Moreover, the investigation was conducted using a quantitative research design, first tracing the literature 
to identify issues related to the adoption of blockchain technology in the agrifood industry. Additionally, a 
questionnaire-based methodology was used to gather data. The sample consisted of 37 participants, who were 
conveniently picked from seven agricultural organizations in Egypt.

Findings: The findings give a full comprehension of the obstacles associated with the use of blockchain technology 
in the Egyptian agrifood industry which are the hesitancy of companies to disclose sensitive information, the 
lack of regulations in Egypt governing the utilization of blockchain technology, apprehension regarding potential 
job losses, concerns about the potential disruption of existing procedures, and a degree of uncertainty among 
certain firms regarding the complete potential and capabilities of blockchain technology. On the other hand, 
the potential opportunities associated with reducing agrifood loss encompass the enhancement of traceability 
within the agrifood supply chain, the promotion of collaborative efforts, and the improvement of operational 
efficiency. 

Research Implications/Limitations: This study contributes to the existing body of literature by exploring 
the potential of blockchain technology in improving agrifood security and mitigating agrifood loss in Egypt 
as a developing country. However, there is a noticeable lack of scholarly study about the use of Blockchain 
technology in developing countries. Also, blockchain technology still has some challenges and limits that need 
to be resolved. This calls for more research and study.

Practical Implications/Limitations: The findings of this study may provide agrifood managers, blockchain 
technology service providers, and governmental entities with useful insights that can be used in the development 
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of effective strategies and regulations for the 
successful application of blockchain technologies 
within the Egyptian agrifood sector, with the end goal 
of reducing agrifood loss. However, this has yet to be 
proven and is just limited to the literature.

Originality: The current food security issue in Egypt 
presents a significant risk to the country’s economy. 
The demand for food is increasing, and food losses 
and waste (FLW) in Egypt are particularly significant, 
especially in relation to perishable goods. In that region, 
it is estimated that the yearly percentage of fruit 
and vegetable food loss and waste (FLW) amounts 
to around 45-55% of the total output according 
to research conducted by the Food and Agriculture 
Organization (FAO). Furthermore, there is a notable 
impact on the quality of these products. Food loss due 
to poor harvesting processes and inadequate post-
harvest management practices is one issue leading 
to agrifood losses. Accordingly, this study tests the 
potential challenges and opportunities associated with 
the use of blockchain technology in the agrifood sector 
of Egypt aiming to reduce agrifood loss and enhance 
food security. Additionally, this study is the first of 
its kind to comprehensively examine the barriers and 
facilitators of blockchain adoption in Egypt.

Keywords: agrifood supply chain, distributed ledger 
technology, food security, traceability.

Introduction
Food scarcity is now seen as a significant global 
problem. In 2022, an estimated 9.2% of the global 
population experienced food insecurity, marking 
an increase from the 7.9% recorded in 2019. In the 
year 2022, a significant proportion of the world 
population, namely 29.6%, including almost 2.4 billion 
individuals, experienced either moderate or severe 
food insecurity. Among this group, 11.3% faced 
the severest type of food insecurity1. Locally, Food 
security is a fundamental concern within Egypt’s 
2030 Vision, seen as a matter of national security. 
The country is actively engaged in efforts to increase 
agricultural land, decrease reliance on imports, and 
develop strategies to mitigate the impacts of climate 
change.

There are many factors contributing to food insecurity 
in Egypt, including a rapidly rising population, the 
impacts of climate change, limited access to water 
resources, and the issue of food loss and waste. In the 
1	  Food Security | Rising Food Insecurity in 2023 (worldbank.
org)

past decade, the issue of food loss and waste (FLW) 
has received exponentially more attention. Concerning 
food loss and waste in the agriculture sector, the Food 
and Agriculture Organization of the United Nations 
(FAO, 2019) estimates that more than 15% of food 
produced for human sustenance is lost or squandered 
prior to reaching the retail stage of the food supply 
chain. Consequently, one of the United Nations’ 
sustainable development objectives aims to reduce 
food waste per capita at retail stages by 50 percent 
by 2030 (Wunderlich, 2021). Moreover, according to 
a FAO study conducted in 2019, food loss and waste 
(FLW) along food value chains in the Near East and 
North Africa (NENA) are estimated to reach 250 kg 
per person and more than USD 60 billion annually. In 
addition, Nicastro & Carillo (2021) reported that one-
third of nutritious food, or approximately 1.3 billion 
metric tons, is lost or squandered annually along the 
food supply chain. 

In Egypt, it has been reported that the yearly output 
of agricultural waste amounts to around 30-35 million 
tons (Kamel, & El Bilali, 2022). Furthermore, it is 
anticipated that each individual in the country generates 
around 250 kg of food waste per year, positioning 
Egypt as a significant contributor to the global food 
waste dilemma.2 Furthermore, food waste as well 
as food loss contribute to increased CO2 emissions, 
which have a negative impact on the environment. The 
Food and Agriculture Organization estimated in 2016 
that about 3.3 gigatons of CO2 were emitted globally 
due to food that was produced but not consumed. In 
addition, food waste and loss have an impact on land 
use. Globally, approximately 1.4 billion hectares of 
land were wasted in 2007 by producing crops that 
were not consumed. Locally, food loss and waste 
remain significant in Egypt, especially for perishable 
commodities such as fruits and vegetables, with 
annual losses estimated to range between 45% and 
55% of total output (FAO, 2019). 

One of the potential solutions that has been suggested 
to address the problem of food loss is the use of 
blockchain technology. The blockchain is a component 
of Distributed Ledger Technology (DLT), which is a 
software mechanism that relies on a shared database 
accessible to all members. In a  Blockchain, each 
transaction executed between two participants is 
meticulously documented in a permanent manner. 
These enduring documents are referred to as blocks. 
Furthermore, any computer engaged in the processing 
of Blockchain transactions is often denoted as a 
node. An additional bonus of these technologies is 
that the exchanged data is encrypted, providing an 
extra layer of protection. It is difficult to implement 
a modification to any one block without the approval 
2	  FAO in Egypt | Food and Agriculture Organization of the 
United Nations
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of the participants  as a whole (Patelli & Mandrioli, 
2020). Therefore, the four major characteristics of 
the dispersed blockchain  are its decentralization, 
security, immutability, and transparency. The potential 
of blockchain technology in mitigating food loss is 
significant since it enables enhanced eco-efficiency 
via digitization and connection with the Internet of 
Things (IoT). Additionally, it addresses the issue of 
asymmetric information by promoting transparency 
and eliminating reliance on middlemen (Pakseresht et 
al., 2022). Moreover, Facchini  et al. (2022) added 
that the use of blockchain technology has the potential 
to enhance the levels of transparency and traceability 
in the agricultural and food industry. This may be 
achieved by using blockchain for various agrifood 
items, including crops, animals, and processed foods. 
The use of blockchain technology has the potential to 
mitigate instances of food fraud, verify the legitimacy 
of products, and enhance consumer satisfaction. 
Additionally, it has the potential to enhance the 
effectiveness and long-term viability of agrifood 
systems via waste reduction, quality enhancement, 
and transaction facilitation.

According to the researchers’ knowledge, no research 
has been undertaken to assess the primary challenges 
associated with the adoption of blockchain technology 
in the agricultural sector in Egypt as a developing 
country. Therefore, this research addressed the existing 
gap by evaluating the primary challenges that hinder 
the adoption of blockchain technology, particularly in 
Egypt. Moreover, to prioritizing the potential barriers 
that may arise during the implementation of blockchain 
technology in the Egyptian agrifood sector based on 
their level of importance.  

Literature Review

Agrifood Loss and Waste
Sometimes, the terms “food loss” and “food waste” 
are used similarly, however, they refer to losses at 
different stages in the food supply chain. The food 
supply chain is made up of the phases that food 
passes through on its way from agricultural production 
to consumption. These phases are agricultural 
production which is harvest, post-harvest handling 
and storage, and processing. Food loss occurs when 
food is spilled or spoils before it is turned into a finished 
product or reaches the final consumer. Food waste, 
on the other side, is food that is fit to eat but is wasted 
before being consumed, either by the retailer or by 
the end customer (Kennard, 2019).  Moreover, there 
are two types of food loss which are quantitative loss 
and qualitative loss. Quantitative food loss refers to 
the loss that occurs as a result of weight loss, crop 
accidental spills, microbial attacks, and insect attack. 
While the qualititive food loss occurs as a result of 
nutrient loss, unpleasant changes in taste and texture, 
the presence of excreta such as birds and rodents, and 
mycotoxin contamination.

Food loss and waste are mostly seen at various points 
of the food supply chain, including both developed and 
developing nations. In developed nations, a significant 
portion of food is wasted during the retail and consumer 
phases, but in economically weak nations, food is 
often lost at the manufacturing or processing stages 
of the supply chain prior to its final consumption. 
There are many causes for agriculture food loss like 
poor harvesting techniques. For example, harvesting 
tomatoes late in the season or  badly maintained 
mechanical harvester for wheat, etc.  poor handling 
procedures and  exposure to high temperatures and 
sunlight; lack of marketing systems resulting in  food 
products being stuck at wholesale), lack of processing 
equipment and factories  and shortcomings in policy 
and regulatory frameworks cause losses during the 
production, handling, processing, and distribution of 
food. Figure 1 shows the different causes of food loss 
in the agriculture supply chain´s distinct stages.
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Figure 1. Causes of Agriculture food loss

Source: ( Kennard , 2019)

Egyptian Agrifood Loss and Waste
The agricultural industry has significant economic 
importance in Egypt, serving as the primary livelihood 
for over 55% of the population. Moreover, the 
agricultural industry constitutes around 17% of the 
gross domestic product (GDP) of the country and 
accounts for approximately 20% of foreign currency 
earnings (Kamel & El Bilali, 2022). Moreover, several 
factors contribute to the occurrence of agrifood 
loss. The task of monitoring the specific areas or 
practices responsible for agricultural food losses and 
ensuring traceability throughout the whole supply 
chain network is a significant challenge. Nevertheless, 
Egypt’s population is expected to rise quickly, reaching 

150 million people by the year 2050. Due to this fast 
increase, there is a shortage of fresh water supplies 
and land suitable for agricultural practices. Even 
though Egypt’s food demands are growing, there is 
still a significant rate of food loss and waste, especially 
for perishable items like fruits and vegetables, where 
the yearly estimated loss ranges from 45% to 55% 
of total output (FAO, 2019). For instance, Egypt is 
considered the world’s largest tomato producer. The 
area cultivated with tomatoes was estimated to be 
469,000 feddans in 2015, accounting for 32% of 
the total area cultivated with vegetables in Egypt. The 
following table illustrates the development of tomato 
production, consumption, and loss in Egypt from the 
year 2001 to 2015. 

Table 1: Development of Tomato Production, Consumption and Loss in Egypt for the Period 2001-2015

Source: (Food Loss and Waste | FAO in Egypt | Food and Agriculture Organization of the United Nations., 2021)
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From Table 1, it becomes obvious how tomato losses 
are increasing from one year to another starting from 
679000 tons in 2001 till it reached 2422000 tons  
in 2015. Some of the losses are qualitative and are 
due to poor agriculture practices like fertilization and 
irrigation while the others are quantitative caused by 
bacterial spot, insect injuries, and fruit worms. 

Moreover, Figure 2 represents the percentage 
of losses according to a loss assessment study 
conducted in Sharqia. and Nubaria farms in the North 
of Egypt in 2017 (FAO, 2021). These places were 
chosen because they have the biggest yield volume 
and cultivated area. Indeed, Nubaria produces 20% of 
Egypt’s tomatoes, while Sharqia produces over 11%. 
The assessment revealed that 53% of the total tomato 
production is undamaged, while 35% of the production 
is quantitative loss and the other 12% is qualitative loss 
which means Egypt loses 47% of the tomato value 
chain at the farm level, 59% at the wholesale stage, 
and 46% at the retail stage (FAO, 2021).

Figure 2. Percentage of losses in tomatoes sampled at 
farm-level Sharqia and Nubaria in 2017.

Source: (Food Loss and Waste | FAO in Egypt | Food and 

Agriculture Organization of the United Nations, 2021).

Additionally, the investigation also unveiled the 
subsequent factors contributing to the loss of 
tomatoes. The reasons may be categorised into two 
main groups: causes associated with agricultural 
practises, and causes associated with logistics and 
regulations.
•	 Poor post-harvest infrastructure and logistic 

support result in significant quantitative and 
qualitative losses.

•	 The inability of producers to plan for crop quality 
is hampered by a lack of control over the quality 
of inputs and suppliers.

•	 High fruit temperatures increase the rate 
of respiration and, as a result, the rate of 
deterioration and water loss increases.

•	 There is a lack of knowledge and capacity 
regarding good post-harvest practices and loss 
reduction.

•	 Tools/machinery/technologies that are 

ineffective or non-existent.
•	 Weak regulations governing the quality of local 

and/or imported inputs.
•	 Physical damage because of direct sun exposure.
•	 Overloaded transportation trucks, and lack of 

sorting and grading operations.

Blockchain Technology
Blockchain technology is gaining popularity in 
transportation and logistics because to its ability to 
create secure digital contracts and improve supply 
chain efficiency and transparency (Hanafy, 2021).
The blockchain concept revolves around providing 
users with a safe and trusted platform that allows 
the interchange of services and transactions over 
a distributed network. Awwad (2018) described 
blockchain technology as a “chain of records or 
information which stored in the forms of blocks which 
are controlled by no single authority and once an 
information is stored on a blockchain, it is extremely 
difficult to change or delete it, as it works on the 
concept of decentralized database that exists on 
several computers and is identical in every copy.” 
Furthermore, Elisa et al. (2019) described blockchain 
technology as a decentralized peer-to-peer (P2P) 
network that keeps track of a continuously increasing 
shared database (ledger) that runs on the Internet. The 
transactions are linked to form a “block” of records, 
hence it was  named  “blockchain.” Each blockchain 
network participant has a pair of  private and public 
keys for signing and verifying transactions.

Blockchain technology is currently being used in a 
range of financial industries, such as business services, 
futures markets, and financial activities. Blockchain is 
intended to play a key role in the global economy’s 
long-term sustainability, benefiting customers, the 
current banking system, and society as a whole.

Song et al. (2019) said that blockchain technology 
developed from being used only in the tracking 
process in the supply chain management to being 
applied also in many functions in the supply chain 
management process like quality assurance, logistics, 
inventory management, and forecasting. Also, it is very 
important for businesses to rely on accurate, on-time 
information about the inventory status, and in-transit 
movements of material and products to be able to 
take the right decisions regarding the operations inside 
the supply chain. Information and Communications 
technology helped businesses to have these types of 
information, analyze them and take corrective actions 
accordingly. 
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Blockchain and Supply 
Chain Management
In recent years, technological advancements have 
played a significant influence in altering the rules of 
business. The supply chain is a complicated network 
of activities that include several phases to meet 
customer needs and minimize logistical costs (Fatouh 
et al, 2022). Hence, there have been dramatic 
modifications in the manufacturing of items and their 
transportation to the end consumer since the industry 
4.0 revolution took place. Each industry is affected 
by technological transformations, and businesses are 
included in this fast-paced change. Although this shift 
affects every industry, the logistics industry is one of 
the most affected sectors.

Tian (2016) described a supply chain as a group of 
organizations that work together to improve their 
strategic positioning and operational efficiency. 
Also, he added that all of these firms which work 
to ensure the basic principles that make up supply 
chain management are constructed as efficiently as 
possible to achieve the following : 
•	 To reduce operating expenses,
•	 To maintain production quality, 
•	 To limit inventory costs/losses, 
•	 To have trustworthy suppliers and continue the 

activity,
•	 To ensure continuity in goods/services and 

information within the chains,
•	 To maintain strong relationships with other supply 

chain members, and 
•	 To enhance enterprise competitiveness.

Nowadays, blockchain technology plays a vital role in 
logistics and supply chain management by enabling a 
traceability system to track products in each stage 
throughout the whole supply chain from the product’s 
origin to its final destination. The most significant aspect 
that distinguishes blockchain-based technologies from 
other technologies is that they use a unique algorithm 
that is not linked to any central authority. As a result, 
this technology makes a major impact in ensuring that 
supply chain members receive timely, secure, and 
accurate information. It gives substantial advantages 
to organizations, such as the transparency of the 
activities conducted, this is  by reducing the costs 
and time that arise in the supply chain (Kaya & Turgut, 
2019). Moreover, El-Kady and Samrat (2021) stated 
that Blockchain technology has an ability to transform 
supply chain management (SCM).

The use of developing technology has become the 
solution such as block-chain as it can provide firms 
with greater convenience in improving business value 

throughout their supply chain in a rapidly digitalized 
world.  Blockchain technology has been on the supply 
chain’s agenda, and it is now being implemented in real 
systems. Large firms like Maersk and IBM have been 
working on new blockchain technologies to guarantee 
end-to-end transparency. For example, using smart 
sensors can assist businesses in gathering information 
about their supply chains as they travel throughout the 
world. Smart sensors are said to be used by several 
major supply chain organizations to track commodities. 
As a result, the number of these sensors is predicted to 
quickly increase shortly. With such a large number of 
sensors, there will be a vast amount of data to collect 
and evaluate. Blockchain technology has the potential 
to change supply chains and networks in ways that are 
both efficient and secure (Caro et al., 2028).

Drivers of Adopting Blockchain 
Technology in the Agrifood Supply 
Chain

This section discusses the motivations for Blockchain 
technology implementation in the food supply chain.
1.	 Sustainability and transparency of traceability 

management: according to Lin et al. (2019), 
traceability can be defined as the ability to 
locate an animal, commodity, food product, 
or component and follow its history in 
the supply chain forward (from origin to 
consumer) or backward (from consumer to 
origin). It demonstrates proof of sustainability 
compliance and prevents food fraud and 
losses, resulting in improved food security and 
reducing food contamination situations. End-
to-end traceability is possible with blockchain 
technology. It is capable of meeting the standards 
for tracing items from farmers to customers. 
At each stage of the manufacturing process, 
traceability information such as agricultural 
origins, lot numbers, quarantine dates, factory 
and processing details, transportation details, 
storage data (storage temperature, humidity, 
gas, time, and operator), and shelf-life could be 
recorded into the blockchain (Kshteri, 2018).

2.	 Improvement of supply chain collaboration and 
trust: smart contracts help in self-executing 
and digitally verified computer protocols that 
are fully secure due to data encryption. Thus, 
it aids in the efficient operation of agribusiness 
and  it is also useful in crop insurance to ensure 
long-term food security (Kamble et al., 2020).

3.	 Certifications of agri-products and process: 
because the data are timestamped and cannot 
be manipulated, blockchain technology 
certifications are completely secure. Hence, 
it promotes the expansion of sustainable food 
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Table 2: Challenges and Opportunities of the Adoption of Blockchain Technology

No. Au t h o r & 
Year

Country Sector Challenges Opportunities Method

1.

( F e n g , 
2016)

China Agrifood High investment costs 
as the cost of RFID tags 
is expensive.

This tracking system might en-
able information identification, 
tracing, and  monitoring  across 
the entire  supply chain, as well 
as providing a secure, visible, 
and traceable platform for all 
agrifood supply chain partici-
pants.

The authors of this paper first looked 
at how RFID (Radio-Frequency Iden-
tification) and blockchain technology 
are being used and developed, then 
analyzed the benefits and drawbacks 
of using RFID and blockchain technol-
ogy to build an agrifood supply chain 
tracking system, and finally illustrated 
the system’s construction process.

2.

( K a m i l a r -
is et al., 
2019)

China and 
U n i t e d 
States of 
America

A g r i -
c u l t u r e 
and food 
s u p p l y 
chain

Requires high investment 
and lack of workforce 
expertise.

Enhance foood security, re-
duce agrifood loss and enhance 
traceability and effeciency.

This research examines current active 
projects and efforts, analysing their 
overall ramifications, problems, and 
possibilities, while adopting a critical 
perspective on the maturity of these 
endeavours.

security practices (Chang et al., 2019).
4.	 Reducing product waste and economic loss. the 

use of a blockchain-based traceability system 
can provide trustworthy data at each point of the 
traceability chain, resulting in a more accurate 
shelf life of food goods and less economic loss 
and waste (Mohanta et al., 2018).

Examples of Applications of Blockchain 
Technology in Agricultural Supply Chain

1.	 Blockchain in tomatoes supply chain 
management.

In 2022 more than 300 agricultural enterprises in Italy 
have used (VeChain’s) blockchain. The experimental 
initiative known as “Tomato Blockchain” was just 
established by the Italian National Association of 
Fruit and Vegetables. This project endeavors to 
use blockchain technology in order to enhance 
the production of high-quality tomatoes. The 
primary objectives include ensuring traceability 
of the tomatoes, verifying their health attributes 
and,  minimizing post-harvest losses3.The first trials 
of the project have shown positive outcomes. This 
method ensured the production of premium-quality 
tomatoes in Italy. In addition, the VeChain blockchain 
aims to ensure the origin of tomatoes from farms that 
adhere to prescribed standards and mitigate losses.
2.	 Block-chain in rice supply chain management.
In India Kumar & Iyengar (2017)  recommended in 
their study adopting blockchain to develop a system 
that allows for full traceability to address food theft 
and seeks to offer a complete history of the rice 
supply chain throughout all five stages (production, 
purchasing, processing, distribution, and retailing). 
a)	 In the production stage: the rice is packaged in 

bags with tags which are then recorded into the 
blockchain. 

3	  Italy puts tomatoes on the blockchain - Tomato News

b)	 The purchasing stage: the digital profile of 
the product is updated at the purchasing 
hub by providing data on the warehouse and 
transportation of rice paddies from farmers to 
reputable rice processing enterprises.

c)	 In the processing stage: rice processing 
enterprises will transform rice grains into rice 
after receiving them. Then the  digital profile 
of the product is updated again and  stores 
information about the product’s processing 
phases, such as washing, peeling, storing, and 
packaging.

d)	 In the distribution stage: after receiving shipments 
of rice from rice processing firms, distributors 
regularly update information about the quality, 
warehousing, transportation, and distribution on 
blockchain at predetermined intervals, allowing it 
to keep track of all distributors’ activities while 
selling rice to retailers.

e)	 And finally in the retailing stage: when shops 
receive rice packets, they can almost get all of 
the information they need simply by  scanning 
the barcodes on the rice packages. Since all 
of the information about rice is recorded in its 
digital profile on the blockchain, then anyone 
with blockchain-enabled software may access 
all of the details and audit all of the activities 
associated with a specific rice supply chain.

Challenges and Opportunities of 
Adopting Blockchain Technology
The advantages and disadvantages of adopting 
blockchain technology in the agrifood sector and other 
industries have been covered in a number of prior 
studies. The researcher will illustrate previous studies 
that stated those advantages and limitations in Table 2, 
along with the methodological type employed in each 
study.
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3. 

(Tan et al., 
2018)

U n i t e d 
Stated of 
America

Food Complete coordination 
and collaboration 
between supply chain 
partners to achieve 
full trust and a huge 
investment in blockchain 
adoption could be a 
major roadblock for 
organizations.

Food safety risks are reduced, 
supply chain efficiency is im-
proved, collaboration is acceler-
ated, and customer satisfaction 
is enhanced.

Case study on Walmart.

4.

(Zhao et 
al., 2019)

China and 
India

Agrifood Storage capacity, 
privacy breaches, high 
cost and regulation 
issues,   speed issues, 
and a lack of expertise 
are among the six 
challenges mentioned.

Blockchain improves agrifood 
value chain management in four 
key areas: traceability, infor-
mation security, manufacturing, 
and sustainable water manage-
ment.

From a holistic viewpoint, this paper 
used systematic literature network 
analysis to examine blockchain tech-
nology, including the latest advance-
ments, primary applications in the 
agrifood value chain and obstacles.

5.

(Ray et al., 
2019)

C h i n a , 
U n i t e d 
Stated of 
America

Food Infrastructure and 
network: Blockchain 
operates on a 
robust internet-
connected platform 
that is supported 
by the essential IT 
infrastructure, which 
can be difficult for 
developing countries to 
implement. Moreover, 
Implementing blockchain 
technology can 
improve supply chain 
transparency and 
traceability. However, 
trust must exist 
between supply chain 
partners for them to 
be willing to share their 
data.

Increase the food supply chain’s 
traceability, reduce paperwork, 
improvements in chain visibility 
and adherence to safety stan-
dards.

This paper followed a quantitive ap-
proach by conducting a questionnaire 
survey for collecting data from the 
participants where they have to rate 
the questions based on a Likert scale 
ranging from 1 to 5.

6.

(Azzi et al., 
2019)

Switzer-
land

Retailing Handling massive 
amounts of data without 
affecting blockchain 
performance, using a 
dual storage system, 
building a secure and 
dependable tracking 
system, and trying 
to fill the security 
flaws detected in 
the communication 
protocol.

Improving end-to-end tracking 
transparency, accuracy, visibil-
ity, and goods compliance with 
international standards to build 
trust between both the produc-
er and the consumer. Lowering 
administrative and paperwork 
expenses. Fraud and counter-
feit items are being substantially 
reduced. Streamlining the origin 
tracking process. Managing a 
product recall in a timely manner.

The researchers have adopted the 
theory built based on case studies 
with companies strat adopting par-
tially or full blockchain system as a 
research strategy.

7.

(wang et 
al., 2019)

China S u p p l y 
c h a i n 
manage-
ment

Many businesses 
are still confused 
about blockchain 
capabilities  or 
advantages.

Issues regarding culture, 
procedure, governance, 
partnership, expenses, 
privacy, legality, and 
security.

Enhancing supply chain visibility, 
enables operational enhance-
mentsand and assists in the se-
cure sharing of information and 
the establishment of trust.

Sensemaking theory based on 14 
interviews conducted with supply 
chain experts.
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8.

(Feng et 
al., 2020)

China Food Achieving full trust, all 
partners must work 
together and regulatory 
authorities are in charge 
of establishing consumer 
data protection rules.

The data stored in a block-
chain-based traceability system 
are more reliable and more reli-
able shelf life of food items re-
sulting in reduced economic loss 
and food waste.

Firstly, this study undertakes a com-
prehensive review of the literature to 
better understand the properties of 
blockchain technology.

Secondly, this paper presented an 
architecture design approach, as well 
as appropriateness and sustainability 
evaluations of blockchain-based food 
traceability systems, based on a liter-
ature review.

9.

(Dutta et 
al., 2020)

China, In-
dia & the 
U n i t e d 
States of 
America.

F o o d 
sector

Data privacy and 
security remain a 
source of conflict, A 
lack of understanding 
of the new technology, 
Since this is a new 
technology, there are 
not many examples of 
its adoption, There is a 
fear that implementing 
blockchain may result in 
job losses.

Increased transparency, trust, 
and security, efficient process-
es, less waste, and help in the 
elimination of food contamina-
tion.

This study used a systematic literature 
review with a total of 178 publications 
in the field related to the usage of 
blockchain integration in SC opera-
tions.

10.

(Rejeb et 
al., 2020)

China, In-
dia, the 
U n i t e d 
States of 
America.

Food Scalability is a crucial 
challenge because if the 
number of transactions 
grows dramatically, the 
system may become 
inefficient. Moreover, 
the blockchain could be 
vulnerable to a variety 
of security concerns, 
including a mining attack, 
putting food companies 
in danger of losing data 
and revenue.

Boost consumer trust in food 
product quality, safety, and or-
igins, as well as data and infor-
mation consistency.

The researchers conducted a system-
atic literature review (SLR) to find, 
analyze, and understand research and 
advances relevant to the implementa-
tion of blockchain technology in the 
food supply chain.

11.

(Osei et 
al., 2021)

U n i t e d 
Kingdom

Agrifood Firms’ lack of 
understanding of 
blockchain technology 
and the public’s lack 
of awareness about 
the technology, 
Worry about existing 
processes being 
disrupted, and 
Companies are hesitant 
to share sensitive 
information.

Increased information flow 
speed is something that people 
are interested in, and Consum-
ers are curious to know more 
about the food they consume.

Semi-structured interviews and focus 
groups were conducted with manag-
ers of fruit and vegetable companies 
and final consumers.

12.

( E te m a d i 
et al., 
2021)

C y b e r 
s u p p l y 
chain risk 
manage-
ment

Scalability/bandwidth 
issues, lack of 
interoperability and 
s t a n d a r d i s a t i o n , 
concerns about 
privacy and information 
disclosure, inadequate 
user experience, 
malicious attacks, 
criminal activity, and 
lack of trust

Increased transparency, trust, 
and traceability and a database 
that is resistant to tampering.

This study utilized the interpretive 
structural modeling (ISM) technique to 
construct a hierarchical model, aiming 
to examine the contextual associa-
tions among the identified challenges 
regarding the adoption of blockchain 
technology in the domain of cyber 
supply chain risk management.

13.

(Vu et al., 
2021).

China Food Lack of knowledge and 
expertise, high cost of 
implementation, and 
scalability.

Traceability, enahncement in 
food quality and safety, in-
crease customer satisfaction, 
reducing food loss.

A comprehensive review of the liter-
ature and the chronological range of 
the search included the period from 
2009 to June 2020.
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14.

(Srivastava 
& Dashora, 
2022)

China, In-
dia, the 
U n i t e d 
States of 
America.

Agrifood Security, scalability, 
and privacy, absence 
of adequate skills 
and training among 
individuals, rural areas 
often encounter 
limitations, such as 
the availability of low-
bandwidth Internet 
connectivity, absence 
of standards and norms 
for the implementation 
of blockchain, and 
absence of regulatory 
measures.

Blockchain technology offers a 
durable and immutable database 
that facilitates the recording of 
every transaction, the utiliza-
tion of blockchain technology 
facilitates the implementation 
of traceability, allowing partici-
pants to delineate the complete 
life cycle of a product, starting 
from its origin and extending to 
its ultimate conclusion.

A comprehensive review of the liter-
ature was conducted using the Sco-
pus, Emerald, and Web of Science 
databases, encompassing publica-
tions from the period of 2016 to June 
2021.

15.

(Vern P. et 
al., 2023)

India Agrifood Lack of familiarity with 
technology, lack of 
regulations, high capital 
cost, and scalability.

The implementation of block-
chain technology has resulted 
in improved levels of transpar-
ency, reliability, and information 
accuracy within agrifood supply 
chains.

The study utilized an integrated litera-
ture review methodology and sought 
expert opinions to investigate the 
significant barriers. The barriers were 
assessed using the hybrid fuzzy-
based decision-making trial and eval-
uation laboratory (Fuzzy-DEMATEL) 
approach to analyze their interrela-
tionships and categorizes them into 
cause-and-effect groups.

Based on  reviewing  the literature that encompasses 
15 research papers published between 2016 and the 
present, these studies examine the challenges and 
opportunities associated with the implementation of 
blockchain technology in various countries, including 
the United States of America, China, Italy, India and 
the United Kingdom. Furthermore, they explore 
the application of blockchain technology in diverse 
sectors such as supply chain management, food, 
and the agrifood industry. Various methodological 
approaches are utilized in each study to analyze 
their data. The methodologies used in these studies 
include systematic literature analysis, the collection 
of real case studies, the quantitative approach of 
distributing questionnaires or surveys to gather data 
from participants, and the qualitative approach of 
conducting interviews with experts in the respective 
fields. It has become evident that there are shared 
potential and obstacles in the use of blockchain 
technology across several sectors, in developed and 
developing countries with particular relevance to the 
agrifood industry. Accordingly, this study applied the 
quantitative approach by distributing questionnaires 
to test the main challenges that could be faced by 
agriculture companies.

Technology Acceptance 
Model
This research uses the Technology Acceptance Model 
(TAM), which was first derived from the Theory of 
Reasoned Action. TAM is widely regarded as the most 
influential and often-used paradigm for explaining an 

individual’s adoption of information systems and novel 
technologies (Davis, 1989).

Methodology
1.	 This study aims to investigate the prospective 

challenges and drivers of implementing blockchain 
technology in the Egyptian agrifood sector to 
reduce food loss. Hence, this study follows 
mixed methods exploratory, descriptive, and 
analytical to address the prospective challenges 
and opportunities. The study went through two 
phases. The first phase started with a review of 
pertinent literature as initial analyses to identify 
the opportunities and challenges of applying 
blockchain technology in the agrifood sector 
to reduce agrifood loss. The challenges derived 
from the literature are three main challenges and 
each challenge includes sub challenges. The First 
main challenge is the technological challenges 
(TC) which encompass:

2.	 Exposure to security problems (TC1): the 
term “security exposure” corresponds to a 
recognized weakness that can be exploited  to 
sensitive data.

3.	 Scalability (TC2): Scalability within the context 
of blockchain pertains to the capacity of the 
blockchain network to effectively handle 
transaction processing, data storage, and reach 
consensus when the network experiences extra 
users.

Companies are hesitant to share sensitive information 
(TC3): The feature of transparency is a fundamental 
attribute of blockchain technology, enabling the 
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creation of tamper-proof records and the efficient 
dissemination of information to many stakeholders. 
Although the concept of transparency might have 
advantages in some situations, it also gives rise to 
concerns around the management of confidential 
information.
1.	 The second main challenge is the organizational 

challenge (OC) which encompasses:
2.	 The need for huge investment (OC1): the 

significant allocation of resources towards the 
implementation of blockchain technology.

3.	 Eliminating intermediaries (OC2): some firms 
have concern about the cultural transition 
towards models that eliminate the need for 
middlemen.

4.	 The need for full cooperation (OC3): the need 
for comprehensive coordination and cooperation 
among supply chain stakeholders in order to 
attain full trust.

5.	 Workforce expertise (OC4): the successful 
implementation of emerging technologies like 
blockchain necessitates a workforce equipped 
with the necessary skills.

6.	 Understanding the new technology (OC5): the 
implementation and maintenance of blockchain 
technology need a considerable degree of 
technical proficiency due to its sophisticated 
nature.

7.	 Job losses (OC6): there exists a concern that 
the adoption of blockchain technology may lead 
to a reduction in employment opportunities.

Existing processes being disrupted (OC7): there is 
a concern over the potential disruption of existing 
procedures after the adoption of blockchain 
technology.
1.	 The third main challenge is the regulatory 
challenge (RC) which encompasses:
Rules governing blockchain technology (RC1): in some 
developing countries, governments are now in the 
early stages of establishing regulatory frameworks to 
facilitate the incorporation of blockchain technology.
In the second phase, a questionnaire was conducted 
to identify the most important challenges the Egyptian 
agrifood industry may face. 

Questionnaire 
The questionnaire was filled out online  and  employed 
questions derived from the literature review 
conducted in the first phase in order to assess the 
challenges, to rank them based on the perspectives of 
the participants. There was a Likert scale proposed for 
respondents to analyze their level of concern regarding 
the proposed challenges, where 1= very low, 2= low, 
3= moderate, 4= high and 5= very high concern.
The data obtained from the questionnaire were 

analyzed using SPSS24, a software tool commonly 
employed for quantitative data analysis.

Sample Procedures
A convenient sample of 37 participants was collected 
from seven Egyptian agriculture organizations. The 
selection of the seven organizations aligns with the 
viewpoints of (Marcu et al., 2015), who declare that a 
minimum of four cases is often enough for “enhancing 
external validity and establishing generalizable 
theories”. The firms were chosen based on their 
activities in Egypt, namely their involvement in the 
handling of agrifood items at a certain stage in their 
operations, as well as their practices of exchanging 
information within their existing supply chain. The 
participant’s job titles were selected between senior 
executive, regional or area manager, department 
manager, supervisor, or operations.

The selection of participants for the questionnaire 
was based on their work position and professional 
experience within the agrifood industry, to facilitate 
an accurate and comprehensive analysis. 35% of the 
respondents were senior exectuives, 21% operation 
managers, 21% mentioned their work position as 
other, 14% department managers and 7% were 
supervisors. 

Regarding the participant’s years of experience, 
50% of the participants have more than six years of 
experience in the field of agriculture, 7% have from 
five to six years experience, 29% have from three 
to four years of experience while only 15% have less 
than one year of experience.

Results and Discussion
The study variables’ means, and standard deviation, 
are shown in Table 2. (TC1) is shown with a mean of 
2.0811 and a standard deviation of 0.95389 (TC2) 
factor with a mean value of 3.0811 and a standard 
deviation of 0. 95389. Additionally, it is found the 
mean value (TC3) is 4.1892 with a standard deviation 
of 0.96718. 

Additionally, the average value (OC1) is calculated 
to be 3.3514, with a standard deviation of 1.03323. 
The average value of (OC2) is 3.4054, accompanied 
with a standard deviation of 0.86472. The mean score 
for the OC3 is 3.8108, with a standard deviation of 
1.07595. The (OC4) variable is determined to have 
a mean value of 3.2703 and a standard deviation of 
1.17020. The observed variable OC5 is presented 
with a mean value of 3.0811 and a standard deviation 
of 1.58777. The observed variable OC6 has a mean 
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value of 3.7297 and a standard deviation of 1.04479. 
Furthermore, it has been determined that the 
variable denoted as OC7 has a mean value of 3.9189, 
accompanied with a standard deviation of 1.08981. 
The observed variable (OC8) is presented with a mean 
value of 3.7297 and a standard deviation of 0.93240. 
The regulatory challenge (RC1) is found with a mean 
value of 4.1351 and a standard deviation of 0.88701. 
It was observed that (TC1) has a less average value 
than the other factors. According to the result, this 
factor was excluded from the study and analysis.

Table 3. Descriptive Analysis of Variables

N Mean Std. 
Deviation

TC1 37 2.0811 .95389

TC2 37 3.0811 .95389

TC3 37 4.1892 .96718

OC1 37 3.3514 1.03323

OC2 37 3.4054 .86472

OC3 37 3.8108 1.07595

OC4 37 3.2703 1.17020

OC5 37 3.0811 1.58777

OC6 37 3.7297 1.04479

OC7 37 3.9189 1.08981

OC8 37 3.7297 .93240

RC1 37 4.1351 .88701

This section presents the questionnaire responses of 
participants regarding the challenges that may arise 
during the implementation of blockchain technology in 
the Egyptian agrifood sector.

Technological Challenges

Table 4. Level of Concern Regarding Exposure to Security 

Problems (TC1)

TC1 Exposure to Security Problems 

Level of 
concern

Very low Low Moderate High Very 
high 

Respondent’s 
answers

29.73% 43.24% 16.22% 10.81% -

According to the questionnaire results, 43% of 
the participants indicated that the level of concern 
regarding security issues such as hacking and the 
dissemination of inaccurate information is relatively 
low about the anticipated challenges that may 
arise following the implementation of blockchain 

technology in the Egyptian agrifood sector. This 
finding is consistent with the research conducted 
by Takahashi and Lakhani (2019), which suggests 
that the likelihood of encountering security issues 
decreases significantly following the implementation 
of blockchain technology. On the contrary, 27% of 
respondents have security concerns and that may be a 
barrier to the application of the blockchain technology 
in Egypt. Kumar and Mallick (2018) present a differing 
perspective, asserting that the adoption of blockchain 
technology in developing countries boosts the 
vulnerability to hacking. Wenhua et al. ( 2023) suggest 
that the use of encryption, authentication systems, 
and smart contracts plays a pivotal role in ensuring the 
preservation of data integrity and security throughout 
transactions.

Table 5. Level of Concern Regarding Scalability (TC2)

TC2  Scalability

Level of 
concern

Very low Low Moderate High Very 
high 

Respondent’s 
answers

8.11% 10.81% 51.35% 24.32% 43.24%

Scalability in the context of blockchain refers to the 
capacity of a blockchain system to effectively handle 
an increasing number of users by efficiently processing 
transactions, storing data, and achieving consensus 
within the network. A moderate rate of scalability 
challenge was reported by 51% of the respondents in 
the questionnaire. The findings align with the research 
conducted by Sanka and Cheung (2021), who noted 
that the occurrence of scalability issues is significant. 
However, they also identified potential solutions 
to address this challenge. The implementation of 
expanding blocks and frequent additions of blocks to 
the blockchain might serve as a potential solution for 
mitigating scalability issues (Chauhan et al., 2018).

Table 6. Level of Concern Regarding Companies Hesitant to 

Share Sensitive Information (TC3)

TC3 Companies Hesitant to Share Sensitive Information

Level of 
concern

Very 
low 
rate

Low 
rate

Moderate High rate Very 
high rate

Respondent’s 
answers

2.70% 5.41% 5.41% 43.24% 43.24%

The unwillingness of businesses to share sensitive 
information poses a significant obstacle to the 
implementation of blockchain technology. Not all 
companies are currently willing to disclose their 
information to other participants in the supply chain, 
as highlighted by Badsha et al. (2020). Based on 
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the responses gathered from the questionnaire, it is 
evident that a significant proportion of the participants 
which are 86% concur that the sharing of sensitive 
information poses a considerable obstacle that 
could impede the successful adoption of blockchain 
technology within the agrifood sector in Egypt. One 
possible method to address this difficulty is to include 
data encryption techniques in order to guarantee 
restricted access to the data. Additionally, using a 
distributed file system across a network may provide 
continuous availability of all files, even in situations 
when network segments may fail4.

Organizational Challenges

Table 7.  Level of Concern Regarding the Need for High Invest-

ment (OC1)

OC1 The Need for High Investment

Level of 
concern

Very low 
rate

Low 
rate

Moderate High rate Very 
high 
rate

Respondent’s 
answers

2.70% 21.62% 24.32% 40.54% 10.81%

The potential of blockchain technology in agrifood 
supply chains is widely acknowledged, although its 
initial implementation entails significant expenses and 
risks. In addition to other barriers, the substantial 
financial investments necessary for implementing  or 
developing  the blockchain industry create barriers 
to entry (Dede et al., 2021). According to the 
study findings, nearly half of the participants in 
the questionnaire agreed with the notion that the 
implementation of blockchain technology in the 
agrifood sector poses a significant challenge due to 
the requirement for substantial investment. Elgazzar, 
et al. (2023) mentioned that regarding blockchain 
investment costs smart contracts have the potential 
to reduce contracting costs in the long run. Control 
expenses should decline but running costs remain high.

Table 8. Level of Concern Regarding the Shift in Culture toward 

Models that Do Not Use Intermediaries (OC2)

OC2 The Shift in Culture toward Models that Do Not Use 
Intermediaries

Level of 
concern

Very 
low rate

Low 
rate

Moderate High rate Very 
high 
rate

Respondent’s 
answers

2.70% 5.41% 51.35% 29.73% 10.81%

According to Gurtu and Johny (2019), the potential 
impact of blockchain technology on  current 

4	  How Blockchain Can be Used to Secure Sensitive Data 
Storage - DATAVERSITY

operations is significant, as it offers various functions 
including safeguarding data integrity, facilitating 
immediate information sharing, and enabling 
programmable and automated controls. These 
capabilities have the potential to disrupt the existing 
system by reducing reliance on manual processes 
and intermediaries. However, a majority of 51% of 
the respondents agreed that this challenge may be 
considered moderate. Additionally, 40% of the 
respondents agreed that this challenge is high or very 
high. This perception may be attributed to the fact that 
Egypt is still classified as a developing country, which 
may result in a continued reliance on bureaucratic 
processes in its daily operations.

Table 9.  Level of Concern Regarding the Need for Complete 
Coordination between Supply Chain Partners to Achieve Full 

Trust (OC3)

OC3 The Need for Complete Coordination between 
Supply Chain Partners to Achieve Full Trust

Level of 
concern

Very 
low rate

Low 
rate

Moderate High 
rate

Very 
high 
rate

Respondent’s 
answers

2.70% 5.41% 35.14% 21.62% 35.14%

Hellani et al.( 2021) have mentioned that the supply 
chain is made up of separate partners, each of which is 
a centralized system that works on its own. So, a lack 
of trust among the partners could make it hard for data 
to be shared openly, and more trust needs to be built. 
According to the respondent’s answers, only 8% of 
the participants considered that this challenge is not 
significant, while 35% qualified it as moderate, and 
over half of the interviewees agreed it is an important 
challenge.

Table 10. Level of Concern Regarding Lack of Workforce 

Expertise (OC4)

OC4 Lack of Workforce Expertise

Level of 
concern

Very 
low rate

Low 
rate

Moderate High 
rate

Very 
high 
rate

Respondent’s 
answers

2.70% 35.14% 16.22% 29.73% 16.22%

There are two workforce-related challenges: 
employees who do not comprehend the technology or 
who lack cross-industry work experience (Yadlapalli 
et al., 2022). According to the questionnaire results, 
almost 37% of the participants agreed with the idea 
that the lack of workforce expertise is a difficulty of 
relatively low relevance, while 16% categorized it as 
moderate. However, almost 55% of the respondents 
acknowledged it as a significant challenge. This 
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perspective may be attributed to the proactive 
approach of managers who are keen on adopting 
blockchain technology for organizational benefits. 
These managers demonstrate initiative by actively 
providing the necessary training to cultivate a skilled 
workforce proficient in blockchain technology. 
Consequently, they do not perceive this challenge as 
a significant obstacle.

Table 11. Level of Concern Regarding Lack of Understanding of 

the New Technology (OC5)

OC5 Lack of Understanding of the New Technology

Level of 
concern

Very 
low rate

Low 
rate

Moderate High 
rate

Very 
high rate

Respondent’s 
answers

24.32% 16.22% 16.22% 13.51% 29.73%

A significant obstacle identified by 29% of the 
participants in the survey was the lack of awareness of 
the  new technology. This lack of understanding 
stems from a lack of clarity regarding the integration 
of blockchain technology into their current business 
models and systems. Furthermore, it is important to 
remember that Egypt, being classified as a developing 
nation, has yet to fully recognize the importance 
of integrating digital processes into its business 
operations. Consequently, there remains a significant 
number of companies within the country that 
continue to favor traditional paper-based systems. 
This viewpoint aligns with the findings of Chang et al. 
(2019), who noted that a significant obstacle faced 
by the workforce in underdeveloped nations is their 
limited comprehension of the emerging blockchain 
technology.  

Table 12. Level of Concern Regarding Fear that Implementing 

Blockchain May Result in Job Losses (OC6)

OC6 Fear that Implementing Blockchain May Result in Job 
Losses

Level of 
concern

Very 
low rate Low rate Moderate High 

rate
Very 

high rate

Respondent’s 
answers

2.70% 16.22% 5.41% 56.76% 18.92%

Move table 12 from above and add it in this space
Based on data provided by the Central Agency for 
Public Mobilization and Statistics (CAPMAS), the 
unemployment rate in Egypt was at 7.1% during the 
first quarter of 20235. There are two primary factors 
contributing to job loss after adopting blockchain 

5	  Central Agency for Public Mobilization and Statistics (CAPMAS)

technology: automation of certain tasks and 
employees’ inability to swiftly adapt and fulfill the new 
requirements associated with blockchain technology 
(Kodym et al., 2020). A significant proportion of the 
participants in the questionnaire, comprising 75%, 
have assigned a high to very high rating to this particular 
challenge. However, Chang et al. (2019) mentioned 
that fear of job losses after adopting blockchain 
technology have proven to be unsubstantiated, since 
there is a lack of evidence indicating any reduction in 
employment due to blockchain technology.

 Table 13. Level of Concern Regarding Worry about the Exist-

ing Process Being Disrupted (OC7)

OC7 Worry about the Existing Process Being Disrupted

Level of 
concern

Very low 
rate

Low rate Moderate High 
rate

Very 
high rate

Respondent’s 
answers

2.70% 10.81% 13.51% 37.84% 35.14%

Some of the decision-makers are discouraged from 
embracing the new technology because of the 
possibility that implementing blockchain technology 
may result in the disruption of their existing business 
model (Nowiski & Kozma, 2017). As per the data 
collected from the questionnaire, it was found that 
13% of the participants expressed their opinion that 
this challenge lacks significance, while the majority of 
the interviewers agreed that it represents a serious 
difficulty.

Table 14. Level of Concern Regarding Many Businesses Are Still 

Confused about Blockchain Capabilities of Advantage (OC8)

OC8 Many Businesses are Still Confused about Blockchain 
Capabilities of Advantage

Level of 
concern

Very 
low rate

Low rate Moderate High 
rate

Very 
high rate

Respondent’s 
answers

2.70% 10.81% 10.81% 62.16% 13.51%

Several businesses, especially those in developing 
countries, are still unsure of the benefits and potential 
of adopting blockchain technology (Morkunas et 
al., 2019). Given that Egypt is now categorized as a 
developing nation, it follows that blockchain technology 
is relatively novel to its users. Consequently, 75% 
of respondents in the questionnaire have attributed 
a noteworthy level of importance to this specific 
challenge.
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Regulatory Challenges

Table 15. Level of Concern Regarding That There Are No Rules 

Governing Blockchain Technology in Egypt (RC1)

RC1 There Are no Rules Governing Blockchain Technology

Level of 
concern

Very 
low rate

Low 
rate

Moderate High 
rate

Very high 
rate

Respondent’s 
answers

2.70% - 16.22% 43.24% 37.84%

Belarus has the distinction of being the first country 
to establish a formal regulatory framework for the 
blockchain operations. However, due to the fact that 
blockchain is still a developing technology, it will take 
some time before it is fully implemented. In several 
countries like India, Russia, South Korea and Thailand, 
the government is now in the nascent phase of 
formulating regulatory frameworks for the integration 
of blockchain technology. Hence,  many businesses 
and organizations hesitate to implement blockchain 
technology because regulations are still in the process 
of being developed. As there are no regulations 
and laws governing the adoption of blockchain, it is 
difficult for every organization to do so, especially 
in developing countries (Akram et al., 2020). 
Considering Egypt is still a developing nation, 81% of 
questionnaire respondents regarded this challenge as 
highly significant.

Conclusion and 
Recommendations
Blockchain technology is an advanced innovation 
with significant potential to enhance the reduction 
of agrifood loss, traceability, and agrifood quality 
by offering robust security measures and complete 
transparency. Nevertheless, the comprehensive 
examination of the advantages, difficulties, and 
approaches to the advancement of food traceability 
systems based on blockchain technology remains 
incomplete in the existing scholarly works. Hence, the 
primary objective of this study is to ascertain the key 
obstacles and determinants impacting the acceptance 
of blockchain technology within the agrifood sector. 
This will be accomplished by examining relevant 
scholarly works and assessing the relative importance 
of potential barriers that may emerge during the 
integration of blockchain technology in the Egyptian 
agrifood industry.

The findings of this research contribute to a deeper 
comprehension and enhanced knowledge about the 
utilization of blockchain technology in the Egyptian 
agrifood business. This study sheds light on how 

such implementation might lead to improvements in 
reducing agrifood loss and enhancing agrifood quality. 
Nevertheless, decision makers in Egypt will encounter 
many obstacles when using blockchain technology. 

The literature highlights many key hurdles associated 
with the adoption of blockchain technology, including 
technical challenges, organizational challenges, and 
regulatory challenges. Technical challenges include 
issues such as security vulnerabilities scalability 
limitations and unwilling to exchange sensitive 
information. Organizational challenges involve the 
need for huge, eliminating intermediaries, the need for 
full cooperation, workforce expertise, understanding 
the new technology, job losses and fear of existing 
processes being disrupted. While regulatory concerns 
pertain to compliance with existing regulations and 
potential legal implications. 

Moreover, based on the findings from the 
questionnaire, it was discovered that the primary 
problems with the highest percentages of concern 
were that companies are reluctant to provide sensitive 
information, the absence of Egyptian rules controlling 
the implementation of blockchain technology, fear 
of job losses, fear over the potential disruption of 
current procedures and there exists a degree of 
uncertainty among some firms about the full potential 
and capabilities of blockchain technology, while the 
prospect  opportunities  associated with lowering 
agrifood loss include enhancing agrifood supply chain 
traceability, fostering collaboration, and improving 
efficiency.

Theoretical Contribution
The use of blockchain technology in the food sector is 
experiencing growth, presenting a promising potential 
for both theoretical and practical advancements 
in the realm of blockchain-enabled food supply 
chains. Accordingly, this study is making theoretical 
contributions to the literature review of the field of 
blockchain technology. The theoretical foundation of 
this study is rooted in  the Technology Acceptance 
Model (TAM) developed by Davis (1989). The 
adoption of blockchain technology is contingent upon 
several aspects, including the perceived ease of use, 
preparation of the company, degree of understanding, 
perceived benefit, and attitude towards actual system 
use. Many obstacles hinder the initial implementation 
of new technologies from the standpoint of different 
organizations. Nevertheless, when these technologies 
are well-strategized and designed with a sound 
framework and architecture, they may overcome 
significant hurdles to their acceptance (Tan et al., 
2021). 
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This study addresses a research gap by examining 
the primary challenges associated with the adoption 
of blockchain technology in Egyptian agricultural 
organizations. While previous studies, such as 
Gruchmann et al., (2023), Farouk and Darwish 
(2020), and El-Zonkoly (2021) have contributed to 
the literature review on blockchain adoption in Egypt 
by exploring various perspectives and elements 
in different sectors like energy, pharmaceutical, 
and banking. However, this study takes a different 
approach by investigating the level of concerns 
related to the challenges that may arise after 
implementing blockchain technology in the Egyptian 
agrifood sector, with the goal of mitigating agrifood 
losses. From the researcher’s perspective, this study 
provided future researchers and academics with new 
issues for future research and potential collaborations 
in the field of adopting blockchain technology in the 
Egyptian agriculture sector which designed the mind 
stones for the researcher and this will support future 
research too. Moreover, this research elucidates the 
primary obstacles that may arise as a consequence of 
implementing a new technology such as blockchain, 
especially in developing countries. These challenges 
are regarded as a vital aspect in initiating future 
research endeavors. Besides, this study answers the 

call of Vern et al. (2023) which stated that developing 
countries need more investigation related to the 
adoption of blockchain technology. 

Practical Contribution
The outcomes of this research have the potential 
to offer valuable insights for agrifood managers, 
blockchain technology service providers, and 
governmental entities. These insights can be utilized 
to formulate effective strategies and regulations that 
facilitate the successful implementation of blockchain 
technologies in the Egyptian agrifood sector with 
the ultimate objective of mitigating agrifood loss.

Recommendations
This section will outline certain issues that arise from 
the use of blockchain technology in the Egyptian 
agrifood industry. Additionally, it will provide a set 
of suggestions that managers may utilize to address 
these challenges effectively. These suggestions have 
been derived from prior research studies that have 
addressed strategies for addressing issues in the field 
of blockchain technology.

Table 16. Blockchain Adoption Challenges and Their Suggested Solutions

Blockchain Adoption 
Challenges

Suggested Solutions

Security issues The use of encryption, authentication mechanisms, and smart contracts is 
crucial in safeguarding the integrity and security of data and transactions. 

Scalability Expanding blocks and frequent blockchain block additions. 

Need for high investment Smart contracts lower contracting expenses over time. Control expenses 
should decline but running costs remain high.  

Lack of trust among users A permission-based blockchain network may provide immutability, privacy, 
and traceability for shipping documents where there are no unknown users.

Lack of skills It is recommended that companies commence the recruitment and training 
of new-collar employees.

Lack of regulations To further facilitate the agrifood industry’s use of blockchain technology, 
the Egyptian government should initiate the establishment of rules to 
control blockchain operations.

Appendix (1)
The hyperlink to the online questionnaire. https://forms.gle/DTeGSaVLc25V 
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