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Abstract— The logistics industry grapples with challenges in meeting the growing demands for efficient, sustainable, and
cost-effective goods transportation. Hyperloop technology, utilizing low-pressure tubes for high-speed transport, emerges as a potential
solution. Employing a mixed-methods approach, this study combines quantitative analysis and qualitative interviews to assess the impact
of Hyperloop on enhancing logistics services.

The comprehensive literature review identifies key benefits and challenges of Hyperloop implementation. Quantitative analysis
evaluates potential improvements in transportation efficiency, cost reduction, and environmental sustainability, comparing key
indicators to existing modes. Qualitative interviews with logistics stakeholders provide insights into perceptions and expectations,
addressing factors like infrastructure and adoption barriers.

Preliminary findings suggest Hyperloop's potential to significantly enhance logistics services by reducing transit times and promoting
environmental sustainability. However, challenges such as infrastructure and regulations require attention. This study offers empirical
evidence for logistics stakeholders, policymakers, and researchers to make informed decisions about adopting Hyperloop in logistics.

In the Saudi Arabian context, the study assesses Hyperloop's feasibility for enhancing logistics in food production. Saudi Arabia's
strategic location positions it as a potential global logistics center. The Vision 2030 initiative aligns with the exploration of innovative
technologies like Hyperloop for efficient transportation. Saudi Arabia considers Hyperloop as a group transportation solution for
various Gulf region destinations, aligning with the broader vision of fostering technological advancements for economic growth and
sustainability. The paper explores technical and environmental feasibility, emphasizing energy efficiency and sustainable transportation.

Keywords: Hyperloop Technology, Sustainable Transportation, Logistics Services, Feasibility Study, Saudi Arabia.

Arabia is of great importance due to the numerous benefits it
I. INTRODUCTION offers. Hyperloop is a futuristic mode of transportation that
involves high-speed trains traveling in vacuum-sealed tubes.
With a top speed of up to 760 miles per hour, Hyperloop
could reduce the travel time between major cities in Saudi
Arabia from hours to minutes. This could have a significant
impact on the country's economy by facilitating faster and
more efficient transportation of people and goods.
Additionally, Hyperloop is an environmentally friendly mode
of transportation that runs on renewable energy sources,
reducing Saudi Arabia's dependence on fossil fuels. Finally,
the implementation of Hyperloop technology in Saudi Arabia
would showcase the country's commitment to innovation and
progress, positioning it as a leader in technology
development and implementation (Kassebi et al., 2022). In
the context of the logistics landscape in the Kingdom, the
Hyperloop has the potential to play a pivotal role in the
development of a green supply chain (Majchrzak et al., 2018).

transportation method, it has the potential to reshape notonly ~ AS Saudi Arabia strives towards spstalnablllty goal§, Fhe
inland freight transportation but also the transit of goods Hyperloop —offers —an opportunity to  revolutionize
through maritime and air routes. What sets the Hyperloop transportat.lor.l prz}ctlces, c.on.trlbutmg to the reduction of
apart is its versatility, capable of transporting freight below, ~ carbon CIISSIONS 1N th? loglstlc§ sector. .

above ground, and even underwater, making it a versatile The primary objective of this research paper is to delve
solution for various logistical challenges. in-depth into the intricacies of the Hyperloop technology and

The implementation of Hyperloop technology in Saudi its role as a significant driver of progress in the field of

The Hyperloop, introduced as a groundbreaking mode of
transportation by Elon Musk in 2012, has emerged as the fifth
mode of transportation, offering a transformative approach to
commuting and goods transportation. This innovative system
operates as a vacuum tube train, propelling people or
products at remarkable speeds, and presenting an
unparalleled combination of speed and cost-effectiveness. In
comparison to conventional transportation methods, the
Hyperloop stands out due to its energy efficiency, quiet
operation, and self-contained design (Noland, 2011). The
most striking advantage of the Hyperloop lies in its ability to
revolutionize cargo delivery, providing an unprecedented
boost to the speed of transporting goods. Beyond its role in
expediting logistics, the Hyperloop holds immense promise
in contributing to environmentally friendly supply chains
(Griffith et al. 2023). By serving as a carbon-free
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logistics. To achieve this objective, we will comprehensively
analyze the various dimensions of Hyperloop technology and
its implications for the evolution of logistics concepts.

Our focus will be on exploring the environmental benefits
of Hyperloop technology and its potential to revolutionize the
logistics industry, particularly in the context of the green
supply chain in Saudi Arabia. We will examine how this
innovative technology can potentially reduce environmental
disruptions, cut down transportation costs, and improve
overall operational efficiency. Additionally, we will also
explore the challenges and limitations that come with the
implementation of this technology in a real-world setting.

II. PURPOSE OF THE STUDY

The primary objective of this study is to examine the
potential of Hyperloop technology in enhancing logistics
services within the broader context of the Saudi Arabian
logistics industry. Hyperloop technology, which uses
low-pressure tubes for high-speed transport, has emerged as a
transformative solution for the logistics sector facing
challenges in efficient, sustainable, and cost-effective goods
transportation. Employing a mixed-methods approach, the
study integrates quantitative analysis and qualitative
interviews to assess the impact of Hyperloop on logistics
services comprehensively.

The quantitative analysis focuses on evaluating potential
improvements in transportation efficiency, cost reduction,
and environmental sustainability. By comparing key
indicators to existing transportation modes, the study aims to
provide empirical evidence on the viability of Hyperloop in
enhancing logistics services. On the other hand, qualitative
interviews with logistics stakeholders contribute valuable
insights into perceptions and expectations, addressing factors
such as infrastructure requirements, adoption barriers, and
industry readiness for embracing Hyperloop technology.

The primary objective of this study is to evaluate the
possibility of utilizing Hyperloop technology for enhancing
logistics services within the unique context of Saudi Arabia.
The study aims to explore the practicality and feasibility of
implementing this innovative transportation solution, taking
into account the country's specific needs and challenges.
Overall, by providing a detailed understanding of the
Hyperloop technology and its implications for logistics, this
research paper aims to contribute to the ongoing discourse on
sustainable logistics and pave the way for further research in
this field.

Saudi Arabia's strategic location, as a gateway between
Asia, Africa, and Europe, makes it a critical hub for global
trade and commerce. Moreover, the country's ambitious
Vision 2030 initiative, which aims to reduce dependence on
oil and diversify the economy, emphasizes the importance of
technological advancements in achieving these goals.
Therefore, this investigation is particularly relevant and
timely, as it seeks to identify the potential benefits and
challenges of introducing Hyperloop technology in Saudi

Arabia's logistics sector. Through a comprehensive analysis
of the current transportation infrastructure, logistical
requirements, and regulatory environment, this study aims to
present a detailed assessment of Hyperloop's feasibility and
suitability for enhancing the country's logistics services.

III. IMPORTANCE OF THE STUDY

This study holds paramount importance for the Kingdom
of Saudi Arabia, as it delves into the potential implications of
Hyperloop technology on the nation's logistics landscape and
its broader implications for green supply chain management.
The Kingdom's Vision 2030 initiative, with its ambitious
goals of economic diversification and technological
advancement, makes this research particularly pertinent.

Firstly, the study addresses the pressing challenges faced
by the logistics industry in Saudi Arabia, including the need
for more efficient, sustainable, and cost-effective goods
transportation. Hyperloop technology, with its promise of
high-speed transport using low-pressure tubes, represents a
potential game-changer in addressing these challenges
(Notteboom, 2020). By understanding the feasibility and
impact of Hyperloop adoption, the Kingdom can position
itself at the forefront of innovative logistics solutions,
enhancing its competitiveness on the global stage.

The study delves into the implications of Hyperloop
technology on green supply chain management in great detail.
Hyperloop is a revolutionary transportation system that can
significantly reduce transit times and lower carbon footprints
by operating in an energy-efficient manner, making it a
promising alternative to traditional modes of transport. The
study highlights how technology can help organizations
achieve their sustainability goals by contributing to a more
ecologically responsible and resilient logistics sector.
Furthermore, the study emphasizes the need for global
sustainability goals to be aligned with the transportation
industry's practices. The findings of the study suggest that
Hyperloop technology's adoption can play a pivotal role in
achieving these goals. By providing a more environmentally
sustainable and efficient mode of transport, Hyperloop can
help to reduce carbon emissions, which are a significant
contributor to global warming.

The study's results provide valuable insights into the
Kingdom's commitment to green practices in its supply chain
management. It can help the Kingdom's logistics sector to
foster a more ecologically responsible and resilient industry.
In conclusion, the study highlights the potential of Hyperloop
technology to revolutionize the transportation of goods,
offering a more environmentally sustainable and efficient
alternative to traditional modes of transport. As Saudi Arabia
aspires to become a global logistics center, the findings of
this study can guide strategic decisions for policymakers and
stakeholders. By embracing Hyperloop technology, the
Kingdom can enhance the efficiency and cost-effectiveness
of its logistics services and position itself as a leader in
sustainable and innovative supply chain practices. This study,
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therefore, serves as a crucial tool for informed
decision-making, laying the groundwork for a more resilient,
technologically advanced, and environmentally conscious
logistics sector in Saudi Arabia's future.

IV. RESEARCH QUESTIONS/ HYPOTHESIS

In examining the potential impact of Hyperloop
technology on logistics services in the Kingdom of Saudi
Arabia, our research question aims to investigate whether the
implementation of Hyperloop results in a statistically
significant improvement across various facets of the logistics
landscape.

Research Question: Does the implementation of
Hyperloop technology result in a statistically significant
improvement in various aspects of logistics services in the
Kingdom of Saudi Arabia?

In examining the potential impact of Hyperloop
technology on logistics services in the Kingdom of Saudi
Arabia, our research question aims to investigate whether the
implementation of Hyperloop results in a statistically
significant improvement across various facets of the logistics
landscape. These comprehensive questions aim to guide the
investigation into the nuanced aspects of the Hyperloop's
potential impact on logistics services in Saudi Arabia

A. Sub-Questions:

1. Transportation Efficiency:

e How does the implementation of Hyperloop technology
affect the speed and reliability of goods transportation
in the Kingdom of Saudi Arabia?

e Are there measurable improvements in delivery times
and overall transportation efficiency when Hyperloop is
integrated into the logistics network?

2. Cost Reduction:

e To what extent does the adoption of Hyperloop
technology lead to cost reductions in logistics services
in Saudi Arabia?

e Can the implementation of Hyperloop be correlated
with specific cost-saving measures, such as reduced
operational expenses, maintenance costs, or fuel
consumption?

3. Environmental Sustainability:

e What are the environmental sustainability implications
of introducing Hyperloop technology to the logistics
sector in Saudi Arabia?

e How does Hyperloop contribute to lowering carbon
emissions and promoting eco-friendly practices in
comparison to current transportation modes?

4. Comparative Analysis:

e In a comparative analysis, what are the key differences
in mean levels of logistics services between the existing
transportation modes and the potential adoption of

Hyperloop technology?

e Are there specific logistics metrics that show a
statistically significant difference when comparing the
current system with the proposed Hyperloop
implementation?

5. Stakeholder Perspectives:

e How do key stakeholders, such as government
authorities, logistics companies, and environmental
agencies, perceive the potential impact of Hyperloop on
the logistics landscape in Saudi Arabia?

e What are the key considerations and concerns raised by
stakeholders regarding the adoption of Hyperloop
technology, and how might these influence its
successful integration into the logistics infrastructure?

B. Research Hypothesis:

Null Hypothesis (H0): There is no statistically significant
difference in the mean levels of logistics services,
encompassing transportation efficiency, cost reduction, and
environmental  sustainability, between the current
transportation modes and the potential implementation of
Hyperloop technology in the Kingdom of Saudi Arabia. Any
observed differences are due to random chance or factors
unrelated to the adoption of Hyperloop technology.

Alternative Hypothesis (H1): The implementation of
Hyperloop technology significantly enhances logistics
services in the Kingdom of Saudi Arabia. The mean levels of
transportation efficiency, cost reduction, and environmental
sustainability are expected to be higher with the adoption of
Hyperloop technology compared to the current transportation
modes. Any observed differences are not likely due to
random chance but indicative of a real and meaningful impact
on logistics services. This enhancement is anticipated to
contribute to a more efficient, cost-effective, and
environmentally sustainable logistics infrastructure in the
Kingdom.

Assessing Hyperloop Transport Optimizing Cost with
Different Designs of Capsule
Study Hamad Almujibah, 2023
The study aims to identify a
hyperloop capsule with maximum
capacity based on the design and
speed for the comfort of passengers
Aim of study with efficient energy.
Dependent
variable Optimized cost of hyperloop system
Independent Average distance, unit cost, and
variable capacity of the capsule.
The capsules were designed with
AutoCAD for 28, 40, and 50 seats.
Then the capsules were connected
Methodlogy with solar power. The optimized
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costs for the capsules were
calculated.
The findings suggest that the

hyperloop with the lowest number of
seats (28) has the highest optimized
cost due to the number of required

capsules. The recommendations
Results of the | suggest further research on layout
study and | design and capsule capacity
recommendations | (Almujibah, 2023).
Depend depend
Variable Variable
Trapsportation Usage of
Effeciency Hyperloop
Cost Reductiion Technology

Environmental
Sustaibility

Fig. 1. Dependent and Independent Variables

In the context of the research on the potential impact of
Hyperloop technology on logistics services in the Kingdom
of Saudi Arabia, it is crucial to understand the concepts of
dependent and independent variables. The dependent
variable in this study refers to the various facets of logistics
services, including transportation efficiency, cost reduction,
and environmental sustainability. These metrics serve as
indicators of the performance and effectiveness of the
logistics system and are influenced by external factors. On
the other hand, the independent variable is the
implementation of Hyperloop technology, representing the
intervention or change introduced to the existing logistics
infrastructure. The potential link between the two lies in the
examination of how the adoption of Hyperloop, as the
independent variable, affects and brings about statistically
significant improvements in the dependent variables, namely
transportation efficiency, cost reduction, and environmental
sustainability. By exploring this relationship, the research
seeks to establish a nuanced understanding of how the
introduction of Hyperloop technology can shape and enhance
logistics services in the Saudi Arabian context.

V. LITERATURE REVIEW

The emergence of Hyperloop technology, proposed by
Elon Musk in 2012, marks a significant breakthrough in
transportation innovation, with the potential to revolutionize

speed, cost-effectiveness, and sustainability in transit systems.

As the global quest for faster, efficient, and environmentally
friendly transportation intensifies, the implementation of
Hyperloop technology has garnered considerable attention.
This literature review aims to explore existing research on

Hyperloop implementation, focusing on its efficiency in

terms of speed, energy consumption, and broader
implications for the transportation sector.
This literature  review  exclusively incorporates

peer-reviewed journals, emphasizing a scholarly approach
rooted in empirical evidence. By confining the review to
rigorously scrutinized, peer-reviewed articles, we aim to
construct a foundation of reliability and credibility in our
synthesis of findings concerning the implementation of
Hyperloop technology. This method underscores our
commitment to scholarly rigor, ensuring a comprehensive
and robust understanding of empirical evidence related to the
efficiency of Hyperloop systems within various facets of
transportation. The reliance on peer-reviewed journals serves
as a testament to the meticulous evaluation and synthesis of
the existing body of knowledge, aligning with the standards
of academic excellence inherent in conference paper
presentations. By synthesizing insights from various sources,
this review contributes to a comprehensive understanding of
the current state and prospects of Hyperloop technology in
the context of modern transit systems.

Effects of the Introduction of the Hyperloop on
Existing Supply Chains

Malick Ndiaye, Philip Jarouj,
Hassan Sobh, Ali Eisa
Almbheiri, Anas Azzouz, 2022

The study aims to provide
evaluate the effects of the
hyperloop on the current
supply chain

Study

Aim of study

Speed, carry capacity, and

Dependent variable launch rate

Independent variable Mode of transportation

A simulation-based arena is
conducted to model a
hyperloop supply chain in the

Methodlogy Middle East and Germany.

The findings suggest that the
hyperloop can transport 8%
more cargo and save time in the
Middle East and Germany
(Ndiaye et al., 2022).

Results of the study and
recommendations

Development of Smart Mobility Infrastructure in
Saudi Arabia: A Benchmarking Approach

Study Fayez Alanazi, 2023
The study aims to provide insights
into hyperloop technology in Saudi
Arabia based on the mobility systems
Aim of study in Singapore, South Korea, and Japan.
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It does not mention a dependent
Dependent variable, however, it explains the
variable evaluation of different indicators

Kingdom of Saudi Arabia: Era of Smart Cities

The independent variables are the
indicators including mobility modes,
Independent governance, regulations, emerging
variable technology, and data analytics.

Afnan Alotaibi; Dalal Alsubaie;
Hailah Alaskar; Latifah
Alhumaid; Rahaf Bin
Thuwayni; Rawan Alkhalifah;

The smart mobility indicators were
compared for the three countries and
Saudi Arabia for private, public and
Methodology emergency transport systems.

The findings suggest that Saudi
Arabia should implement hyperloop
technology through standardization,
policy-driven strategies, and inclusive
development. In addition, artificial
intelligence, machine learning, and
Results of the | data analytics are recommended to
study and | evaluate smart mobility systems
recommendations | (Alanazi, 2023).

Study Sarah Alhumoud, 2022
The study aims to explore the
dimensions of smart cities
including the environment,
economy, transportation, and
Aim of study governance.
Dependent variable Not specified
Environment, economy,

Independent variable

transportation, and governance

Methodlogy

The dimensions of smart cities
are reviewed and analyzed,
elaborating the efforts of Riyadh
to become a smart city.

Towards sustainable transportation: The
Development of Hyperloop Technology in Saudi
Arabia

Results of the study and
recommendations

The findings suggest that
Riyadh, Saudi Arabia, is
aspiring to be fully smart in each
dimension (Alotaibi et al.,
2022).

Ashraf Alwy Balabel and
Study Hamad Raja Almujibah, 2022

The study aims to assess the
feasibility = of  hyperloop
Aim of study systems in Saudi Arabia

A Comparative Assessment of Intercity Transport
Technologies, with a Saudi Arabian Case Study

Study

Hamad Almujibah, 2021

Total cost of hyperloop
Dependent variable system

The energy system, projected
Independent variable cost

Aim of study

The study aims to identify the
most suitable transport
technology for
Riyadh-Dammam  with  the
lowest social and operator costs.

The cost for three types of
energy systems (fossil fuels,
solar, and green hydrogen)
Methodlogy were analyzed

Dependent variable

Average cost per passenger

Independent variable

Unit cost of High-speed Rail,
Magnetic  Levitation,  and
Hyperloop.

The findings suggest that the
estimated cost for the
hyperloop hydrogen system is
higher than the electric and
solar hydrogen systems. The
study recommends further
research on the efficiency and
cost of the hyperloop hydron
Results of the study and | systems (Balabel &
recommendations Almujibah, 2022).

Methodlogy

Four models: total social model,
demand forecast model, stated
preference model and elasticity
of demand model were used to
assess the three modes of
transportation.

Results of the study and
recommendations

The findings suggest that
Hyperloop is  the  best
high-speed ground
transportation for
Riyadh-Dammam  with  the
lowest social cost per passenger
(Almujibah, 2021).
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Future Vision For Improving Riyadh City To Become
A Smart Mobility City

Study Talal Obaid Alshammari, 2021

The study aims to enhance
urban mobility in Riyadh city to
improve  the fuels and
environment of the city, using
real data and adoption

Aim of study strategies.

Sustainability of the mobility

Dependent variable system of Riyadh

Number of traffic and

Independent variable accidents.

The deductive research
approach is used to find the
accidents and traffic in Riyadh

Methodlogy based on real data

The findings suggest that smart
mobility like hyperloop
systems has reduced accidents
in Riyadh city. More such
projects are recommended for
public and environmental
safety (Alshammari, 2021).

Results of the study and
recommendations

VI. STUDY METHODOLOGY

In undertaking a thorough exploration of the potential
impact of Hyperloop technology on logistics services in
Saudi Arabia, a mixed-methods approach will be
implemented, encompassing quantitative survey analysis and
qualitative insights.

A. Quantitative Survey Analysis:

Survey Design and Administration: A survey will be
designed to collect quantitative data on existing
transportation modes, logistics metrics, and environmental
impact. This survey will be distributed among logistics
companies and stakeholders involved in the transportation
sector.

Performance Metrics: Key performance metrics, such as
transportation efficiency, cost reduction, and environmental
sustainability, will be quantitatively assessed for both current
transportation modes and the hypothetical implementation of
Hyperloop technology.

Statistical Analysis: Employing statistical tests, including
t-tests and regression analysis, the study will evaluate the
significance of differences in mean levels of logistics
services between existing transportation modes and the
potential Hyperloop implementation.

B. Qualitative Insights:
In-Depth Interviews: Qualitative insights will be obtained

through in-depth interviews with key stakeholders, including
representatives from logistics companies and environmental
organizations. These interviews will delve into perceptions,
concerns, and expectations regarding the adoption of
Hyperloop technology.

Thematic Analysis: Qualitative data from interviews will
undergo thematic analysis to identify recurring themes and
patterns related to stakeholder perspectives on Hyperloop
implementation.

C. Integration of Findings:

Synthesis: The study will integrate both quantitative
survey results and qualitative insights to provide a
comprehensive understanding of the potential impact of
Hyperloop technology on logistics services in Saudi Arabia.

Comparative Analysis: A comparative analysis will be
conducted to highlight differences and similarities in
perspectives and performance indicators between current
transportation modes and the proposed Hyperloop usage.

VII. LIMITATIONS AND ETHICAL
CONSIDERATIONS

Data Collection Limitations: The study recognizes
possible challenges regarding the accessibility of data,
especially concerning the hypothetical Hyperloop scenario. It
commits to exerting efforts in utilizing the most precise and
current information gathered through the survey.

Stakeholder Bias: To prevent potential biases in
stakeholder interviews, we will take necessary measures to
ensure that we include a diverse range of perspectives from
various stakeholders. This will help us to gather a more
comprehensive and well-rounded understanding of the topic
at hand. Additionally, we will ensure transparency in our
reporting, which will help to build trust among stakeholders
and ensure that our findings are accurately represented.

Ethical Approval: To ensure the integrity and ethical
standards of this study, we will take the following steps. First,
we will obtain all necessary approvals for survey data
collection. This will include any required institutional review
board (IRB) or ethics committee approvals. Once these
approvals are obtained, we will move forward with the data
collection process. Secondly, we will ensure that all
participants' confidentiality and anonymity are protected.
This means that any personal identifying information will be
kept strictly confidential and will not be shared with anyone
outside of the research team. Additionally, we will use secure
and encrypted methods to store all data collected during the
study. Finally, we will adhere to all ethical standards when
conducting the study. This includes obtaining informed
consent from all participants, and ensuring that they are fully
aware of the study's purpose and their role in it. We will also
be transparent with any potential risks or benefits associated
with participation, and provide clear instructions on how to
withdraw from the study at any time without penalty.
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VIII. RESULTS

Following are the results that we acquired from
interviewing 50 officials from the logistics and transportation
department in Saudi Arabia.

Figure 2. shows the results of the responses about the cost
reduction of the current transportation and the proposed cost
insights of the Hyperloop transportation system.

Cost Reduction: Percentage

Perceived efficiency...

Expected reduction in...

Potential resistance to...

High initial investment...

0% 20% 40% 60% 80% 100%

Figure 2. Responses about the cost reduction

The percentage of respondents expressing initial
investment concerns was 40%. Stakeholders uncertain about
the return on investment (ROI) of Hyperloop adoption
constituted 20%. Additionally, 10% of respondents showed
potential resistance to changes in existing processes. Those

anticipating cost reduction in operational expenses were 50%.

Resources allocated for expected long-term cost savings with
Hyperloop were set at 60%. Furthermore, 80% of
respondents favored perceived efficiency leading to cost
reduction. Figure 3. shows the responses about the efficiency
insights of the Hyperloop system.

Efficiency: Percentage

Perceived overall...
Anticipated reduction...
Expected improvement...

Workforce adaptation...
Concerns about system...
Technological...

0% 20% 40% 60% 80% 100%
Figure 3. Responses about the efficiency of the Hyperloop

system

Environmental Sustainability:
Percentage

Perceived alignment...

Environmental impact... =
0% 20% 40% 60% 80% 100%

Figure. 4. Responses about the environmental
sustainability

The respondents who were concerned about the
environmental impact assessment concerns were only 10%.
The ones predicted potential backlash from environmental
groups were 5%. The respondents who showed uncertainty
about the long-term sustainability benefits of the hyperloop
were 10%. The percentage of the respondents that responded
in favor of the reduction of the carbon footprint from the
proposed hyperloop technology was 80%. The ones that
predicted positive public perception of sustainability were
90%. In addition, the ones that favored the perceived
alignment with corporate social responsibility from the
proposed system were 95%.

The respondents were asked if they were satisfied with the
current transportation system and there were three types of
responses. Figure. 5. Shows the results of the analysis.

Comparison of the favors
for the Current and the...

B Replacement of
current system

Figure. 5. Responses in favor of the current system and the
proposed system

The responses to the question of whether the respondents
are satisfied with the current system do not show that 80% of
the respondents were not satisfied with the current system
due to higher cost, low speed, and carbon footprint. Only 5%
were satisfied because they thought it was easy to run the
system like it already is. 15% of the respondents were in
favor of the improvements in the already existing system in
terms of efficiency and carbon footprint reduction.

IX. CONCLUSION

The findings of this research reveal a high level of
dissatisfaction among stakeholders with the current system.
Furthermore, a significant number of respondents view the
proposed system as sustainable, positioning the Hyperloop as
an environmentally friendly project in Saudi Arabia.
Additionally, 80% of respondents believe that future
Hyperloop projects will result in cost reduction and an
efficient system. This underscores the need for a new system
that aligns with stakeholder satisfaction. The establishment
of the proposed Hyperloop transportation system in Saudi
Arabia is recommended, given the favorable stance of the
majority of stakeholders towards future proposed projects.

RECOMMENDATIONS

The proposed Hyperloop transportation system in Saudi
Arabia is envisioned to be intricate, featuring numerous
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technological advancements and the integration of new
operational systems. As a crucial step before the actual
implementation of the project, it is imperative for the country
to assess the existing expertise within its workforce.
Adequate training programs should be initiated to equip the
workforce with the necessary skills and knowledge required
for the successful deployment and operation of the
Hyperloop technology.

Moreover, in tandem with workforce development, it is
essential for the Saudi Arabian government to take a
proactive role in raising public awareness. This includes
organizing informative sessions about the reduction of
carbon footprint and the broader implications of climate
change. These awareness campaigns are crucial to garner
public support and approval for the implementation of the
Hyperloop system. By engaging the public and addressing
their concerns, the government can foster a sense of
collective understanding and support for this innovative and
environmentally friendly transportation initiative in Saudi
Arabia.

REFERENCES

[1] Alanazi, F. (2023). Development of Smart Mobility
Infrastructure in Saudi Arabia: A Benchmarking  Approach.
Sustainability, 15(4), 3158.

[2] Almujibah, H. (2021). A comparative assessment of intercity
transport technologies, with a Saudi  Arabian case study
(Doctoral dissertation, University of Southampton).

[3] Almujibah, H. (2023). Assessing Hyperloop Transport
Optimizing Cost with Different Designs of Capsule.
Processes, 11(3), 744.

[4] Alotaibi, A., Alsubaie, D., Alaskar, H., Alhumaid, L.,
Thuwayni, R. B., Alkhalifah, R., & Alhumoud, S. (2022,
January). Kingdom of Saudi Arabia: Era of Smart Cities. In
20222nd International Conference on Computing and
Information Technology (ICCIT) (pp. 285-292). IEEE.

[5] Alshammari, T. O. (2021). Future Vision For Improving
Riyadh City To Become A Smart Mobility City.
NVEO-NATURAL VOLATILES & ESSENTIAL OILS
Journal| NVEO, 398- 417.

[6] Balabel, A. A., & Almujibah, H. R. (2022). Towards
sustainable transportation: The development of hyperloop
technology in Saudi Arabia.

[71 Global Hyperloop Technology Market 2021 | Research
analysis, market size, competitive landscape, and current
trends by 2029 | Hyperloop One (U.S.), hyperloop
transportation technologies (U.S.) (2021). Normans Media
Ltd.

[8] Griffith, T. L., Majchrzak, A., & Giustiniano, L. (2023).
Hyperloop transportation technologies:

[9] Practices for open organizing across VUCA contexts. Journal

of Organization Design (Aarhus), 12(3), 99-120. https://doi.

org/10.1007/s41469-023-00141-1

Kassebi, O., & Siegfried, P. (2022). The hyperloop: The

innovative logistic technology. Puti Saobracaj, 68(1), 11-16.

https://doi.org/10.31075/P1S.68.01.02

Majchrzak, A., Griffith, T. L., Reetz, D. K., & Alexy, O.

(2018). Catalyst organizations as a new

[12] organization design for innovation: The case of hyperloop

(10]

(11]

[13]

[14]
[15]

[16]

[17]

(18]

transportation technologies. Academy of Management
Discoveries, 4(4), 472-496. https://doi.org/10.5465/amd.
2017.0041

Ndiaye, M., Jarouj, P., Sobh, H., Almheiri, A. E., & Azzouz,
A. Effects of the Introduction of the Hyperloop on Existing
Supply Chains.

Noland, J. K. (2021). Prospects and challenges of the
hyperloop transportation system: A

systematic technology review. IEEE Access, 9, 28439-28458.
https://doi.org/10.1109/ACCESS.2021.3057788

Notteboom, T., van der Lugt, L., van Saase, N., Sel, S., &
Neyens, K. (2020). The role of seaports in green supply chain
management: Initiatives, attitudes, and perspectives in
Rotterdam, Antwerp, north sea port, and Zeebrugge.
Sustainability (Basel, Switzerland), 12(4), 1688. https://doi.
org/10.3390/su12041688

Rajendran, S., & Harper, A. (2020). A simulation-based
approach to provide insights on

hyperloop network operations. Transportation Research
Interdisciplinary Perspectives, 4, 100092. https://doi.org/10.
1016/j.trip.2020.100092




Article Acceptance Certificate

This certificate confirms that the following paper has been accepted for publication in

Jrsailly 5, sl

Apadlall Ziun sl leaall Lo 2<lanll dlyaall 5<,801 il :Title
ID: CAF-2411-1480 (R2)

elib S vana o3l 550 :Authors

Submit Date: 10 November 2024
Accept Date: 21 December 2024

Gyall saaf yul /o.i
Jusailly 8,lailt Editor-in-Chief of



Jigailly Blatl dsalel) Anal

https://caf.journals.ekb.eg

(¢ gaillads |
lhih donla
dynlell alaall
J1gaillg gjladll
5

sl cladl) ol o Dygrad) duall ASlaall Alaall <l A

“eldgS ady daaa 5703l Ao e

sasidl dujall L) —oplay) IS — Hdglase daals
2024 rawo :g.'u):sl‘i\ sal) Fa )l

clasdl) el Ao Loygrad) Lol A<laall Alaal) 5al S5 colioS alg dena 5 epill Ao (g9 50 i aaall Jualil
T07-679 (4) 44 2l Jysaily 5 ot Apadad) Aladll ¢ Licunglt

10.21608/caf.2024.399276: &) syl

Alzain.Marwa@hotmail.com :&l3all aa Jualsill




2024 e 2l a3l 44 Alaal) Jagaill g 8ol dyalal) Alaal)

L gll) cilasdl) el Ao Lygrad) Lual) A<laall A)aal) 55l i
G Ao o

sasiall duyall CalyleY )=o) A — (pdiglase daals

AligS adg daaa

sasiall duyall L) —s)aY) &S — g dasls

sl ey s
2024 ey i Y e ~Uia 5852024 e 20 (B 4dsi alg ¢ 2024 b i 10 A aadind &

: paliioal)
o @B gl et ) e Al Jodl poen sl 3 Lla Fso Al cilassll Caal
Cilinnsll) Cinpal LS lguiblgal Jaal) (a b sy ihala saliys Sydlaall uia¥) chléinl) cis Pl
B U PR (FUSH [ IVIPISV. WORY S PR PRIV PRVSTA - JPVIV. JUNERR PP [ 1P R D W
Ayl ASLedl) (i Cmall J5l Cam il Lol el e Auagmad) dupel) ALaall Jdjaall 5S5al)
Logistics Performance i slll cilaadl) olal Guladl allall agall ool by =5 (DA (e Liagacdl
&5 pdgall Ll sl ASled) gits ) il Liay cdpcald) clsiad) DA asldis (LPI) Index
g Usdl daallal) bl abaial o3 LS Lgihadily Lgisaaly Lgasgie G (g duanglll ciles) duale sl
Aaady) daaly Heo 5hal N Aahall ciliag ey dadls cmy et B maa g ae cAgiaslll cileaal
A tenslll ) 5d5e Cpeatl dlan) ilale) @l o ) Gl Gald LS el Gaunt B Al
sl el ALall 3 leacsgall e el U (pe pLaia¥ g daadl LA e lldg Slticss ASLadll
ey Gubaall Cppaivnall il sll) delia duils ad)l LoD Soead) Ji Gl sl (Lled) B
Aol dganl) Al sl ) Cang ) alial) 2 bl dagass (& ohain) 8y9 pa ) Lal LS
Xy - ealll Janll (3 pmnadiall Cihlga Gauady Guilasall CupS Bl oaasl el ) dsLRYL
(el aalii ) @l ) Gl e sl a5l jlaia) (€ 2 ASlaal) (i of Laaal Lo il

cobaYl ode e caliall dlee Lkt aiagy

ASLeall dhyral) el sl oY) yEge divaslll cileadl) rdalidal) culalsl)

680



S adg daaa 5 Gl (Ao Goe

Abstract

Logistics plays an important role in the economies of all countries that seek to improve their
economic performance by attracting foreign direct investment, increasing their exports, and
providing job opportunities for their citizens. Logistics has also become an influential element
in international trade, contributing to its economic development. The research aims to identify
the impact of the geographical position of the Kingdom of Saudi Arabia on the performance of
logistics services, as the research addressed the ranking of the Kingdom of Saudi Arabia by
explaining and analyzing the performance of the global Logistics Performance Index (LPI) and
its fluctuations over the past years, as well as the values obtained by the Kingdom within the
six dimensions of the index. The nature of logistics services was addressed in terms of their
concept, importance, and activities, the global features of the logistics sector, and the difference
between them and supply chains. The study concluded that through the seriousness and interest
of those in charge of institutions related to logistics performance, there are opportunities
available to improve the logistics performance index in the Kingdom in the future. In the end,
the researcher recommended making efforts to increase the attractiveness of the logistics
industry for local and foreign investors, continuing to facilitate project implementation
procedures to develop the logistics infrastructure, increasing employee training, and improving
the skills of specialists in logistics work. It is recommended that the Kingdom disclose, after
each issuance of the logistics index, the reasons that led to the decline in its results and develop
plans to overcome these reasons.

Keywords: Logistics services¢ Logistics performance index¢ geographical position of the

Kingdom.
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@it 3 sy Asall il b el Lai¥ly opiaally Jall ddadil dealoas (slaty Lavdg
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Dstae anl g il 13a el L olll cleadlly Jall g Uady Joal) cli) alaial fay & Limadl) Coosiiia i
e iy yualie anf e Joal) clidl Donsliial <555 Aol cile Uadll BlS a23s s dpalai) doal
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Ldail .S of WS L(Haughwout, 2001) cl$al Cadlss (Sas daliy) e € 5ab L Jal
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() About |Logistics Performance Index. Lpi.worldbank.org. Available online:
https://Ipi.worldbank.org/about (accessed on 5 August 2021).
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18y Dlanll Ladd Bagan Gl Lok Calyh¥l Cipeat 206 ) ud rddieaslll cilaadll saga .4
cOSlginally aladaiall Gy BNl paens

GV @ohally Taally din sl G\ A jeay lindl) o 3eUS (G3a ) 120 pady ey asmll L5
cilagheall 5355 (he g Jlsl) Clehal 3 33m 568 tdaand) ) Baal Jusi s Ly e

igas () Al and Juas (3 sl )l (s3lg celgalls 2l ks faclsalls 2l3N) .6

e Je) Joan (asa

Caging oelld oy dslecio Bl dualad) hydige o) ellae) iy iivnslll o) eldf Si5e s g
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(>) World Bank. World Development Indicators, International LPI (Global Ranking) [Data
File]. Available online: https://lpi. worldbank.org/international/global (accessed on 21 June
2021).

695



2024 s 2 ) daal) 44 Alaal) Jagaill g 8ol dyalal) Alaal)

cnluliad) mlas Y e A Gty 8 ) dgall 2] CilisSal o3a anis . ol il
ool il rclagaally - (clendlly dnail) didly @hleall) sl Alubud Lyl D L) sLEY) s
clinilly adeclly Adgigally 28Ky ) Cun e chiiveaglll ilesall ol d5al AR sl Al

Laal) oda Gl (K& maagag . (Haider,2020) (lisdl) aisig gl

st @). s

Lgasl) A | aulgal) cliall)

claddl) 5aga uadly il
&

: Jm\

World Bank, ""Connecting to Compete: Trade Logistics in the Global Economy,
The Logistics Performance Index and Its Indicators", The World Bank,
Washington, DC, 2014, p.6.
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(®) World Bank. World Development Indicators, Domestic LPI (Environment and Institutions
Assessment). Available online: https://Ipi.worldbank.org/domestic/environment institutions
(accessed on 21 June 2021).

7) (https://www.vision2030.gov.sa/ar/explore/programs/national-industrial-development-and-logistics-program

(®) https://www.my.gov.sa/wps/portal/snp/aboutksa/transport

697



2024 ppamed 2l ) danl) 44 alaal) Jagaill g 8 jlall dpalal) Alaal)

Chale gad (o el ASlaall il Gl e 0055 Of (b Lgig) Guinils, 5eliS ST Shan allai
(2010 ¢0y5 aTs 5ySla): ) il e . (gov , 2023) diwaglll claral) g U gl

iaeailly ahia) Glblee Javes -

Lg pSly) Aol slael =

Jail) ¢ Uil A ganll Al ALl Aol g —

o) (il dnlainy) dslal) 50l —

Ol o Ul paanl) et —

tilsall ¢ Ul ciladlal -

Lol KL gl pglai -

@oall il lard gl s -

Lalal) Lolaiy) ghlidl ek -

Gy deall alipll (yara cilpaluall s3a 2wl dlga Clehaly ¢3aaill ALy daialy alaal s -

20303SLedl) 4.5

(2015) ple OSully daall il ey Saciall gisall 12 il

(1:1) ocadly k! Blill Jlazly it gl dusyall ALl L s 1 LA

I \ligleld Mall Jaill 35 0 %1 Y BVl JYESIFENY 01

50900t 0 gl el 0t Blal G e 3y gl 1l o QI

ALl cligladl 3yl

el e g o Ll Gy Sl Syl 4 ) il Je e
| s Ogelo T€Ys Mo Ll V€Y

AL Dby Al Sl ) Jloa¥1 (bl il o YA (gl Ga %Y
w0 @

@ LNy gl il ) Tuiladl S pLaJ) g duspall 3yl 4l Jlaa¥l ol gL 30 %01 crSliall 0 %00
O Ly Gt Ll syl ) 43 S0 Lyl 349

2015 plall bl ey sl sl plas 1
S GG (Gapall ol fasliCl SR e oY1 sall ks Jld adsaiyilad 6.2

698



S adg daaa 5 Gl (Ao Goe

reb Loy e cagg

b o D5e 17 Gllb Lgads Fpalall aloel dusadd) DS Jusngll g Ul 8 Lo g3 Al ASLad) s o
139 Om e p 2023 sle b dsal) 838 Sl ) ASledll Gatii adiy) Cus oLPI sl o1SY)
Aol Cily 38 5 plle J) Jon A 52160 G 00 p 2018 ple (455 385l d5jlke allall 5o Ao
Aol Gam ¢ 5N T (e Algall digall aiks 2 2018 ale 3.01 o dijlis 2 2023 ale 3.40 il
(2023 cled aj2) L) el Gus eV

A5)ae 2 2023 ple 6.04 @il LW Gloedl Sasll) bl jie dad b leli)) ASlad) cilas o
o 2l allal) 8 A0 Bea 50 Jend s lpm s pcar bl 58505 0 2021 ale 5.95
el Slaxialy Jaall Cagylag A sl Agatl A

S 2l (UNCTAD) L (s epmd) Dl 40 Jlal pdigae o8 Tnos Lodks dlaal) Ciin @
022022 ale (o Lguis 3538l) e Aaii 4.83 5alyy cddaii 76,17 Jamadiy cp 2023 alal

Do (385 ahai 79.1diedy dupaal A Aus Jla) Hdge 8 A0 i ol ASladl) Ciiis @
(19,2023 sl )l ol 25y

AL elineg (dla) Ban eline ) Buas Ll o daad 20 "ilse’ ilgall dalal) Ligll ciilal o
vailly Hlaall A 53ea9 cally Bl (Alsa ASleall Janjl (il duall elivag alealls jjallae
(2023 ¢lesf dbe) allall Glou) 8 ASLaall Jayy (a3

rad¥) ol dallall dadll 8 o 2022 ple el Jeadl Bla o DY) 80 oline Juas @
MSC a5 8as Iy Ak (fia o Clglall Algliad a8) el ) sie Gl elive Jansy LS alaji
e llg e Aol 77.46 DA Gl 451520,153 gay 4S8 Jaall l5e (S5 Je Renee
(2023 e dixe)a 2022 alad Joall il 58

sy 73 pall Aalall Lipgll Aaslil) ¢ 3sally Algliall cibiglad) Slaed g Uiyl 2 2023 Alal Jg¥) aill 2g
Abiledd) 55alls Laslid Logla 3,551,676 o A3jlie donld dugls 4,088,641 N Jusil % 15.12
S deal % 12,19 Ay 55 Aiilesdll Sligla Aglie ans cilas WS 10 2022 ol plally

Sy slach i) Gy ¢l alall he Lgesti 35380 3 dsgla 1,391,221 @ d3lae Lgla 1,560,790

(9) https://www.spa.gov.sa/N2013688

10y( Glad) aa el i
699



2024 ppamed 2l ) danl) 44 alaal) Jagaill g 8 jlall dpalal) Alaal)

aladl e ALlaal 5l dies 5,374 @ Ajlae (Aib 5,918 N duail % 10.68 Lgiaass 53l (sl
(2023 ¢l i) aldl

g Ui daghiia sl Cings 2 2021 ale Algs (3 Aianlll clondll el sasgall dad )l D) &5

o)l dae adi)) 3¢ tdlang dualle IS degiieg 888 AplaTind (ajd gy Al Cilersl)

S dad; 55 ) 220210k e @l il 8 dad; 13 e Lislll cleadll Laliil @yaial S

e 8l 8 Coaal pady e el 22020 ale o GEN gl day 222023 ale e J5Y) )l

28 Loy dlat dad 78 Jaak 22023 ale e J¥) gl in 22021 ple (e @l 2l

ISl gy Aol Aeady 281 sai lanae &l (535 53dll 038 b Syacadd) Gadyll aae Jlea) 0%

5l 03 (Pla Al ilersl) Llidl 5yaadl (el 0

(2023 JsY) @l=2021 ahyll aol) s55all DA Aticansll) loadll Ll yaeaall Gandlill 13 J<il)

b el g Uadl) e 50 02023 /7 alygg (o> Ad Gyl 1 jradll
2\._.33)&»“

700



AdsS g daaa 9 G (Ao Gome

11); i = i
(D)Zgiaql & wﬂ\ g aall gchj) Jeladl) 2/6/6

(1) Sl (3 sl g Undll Jiinn adlg Ay <2023 cleif A3
701



o gal) g 5 jlatl) dualal) Alaall




S adg daaa 5 Gl (Ao Goe

i 7/6

Alad labie 280 o L Afasll) Glaadll el Catl Clehally cilabuad)l sl dual Ganll 138 ] 38
Alal) dacdlal) g8 (ha ey Adicanolll A gaad) dasyal) ALaal) 8,08 (ga Cpuang O sl e 2200l V20 b
ey ehaagandl duyal) ASLaal) (8 dfianglll ilasdll yiohas Jagyd 8IS plasial 5 Ny Auallall Gloud)
oald canle s Lol )80 LS dginglll cilanad) glal ueen] Zaalal) colyadlly dusliall Jaadl Cagyla jilsi Lgi

ol S Gaall

Glebal @lia J5 Y oSy cdgandl Lnpall dSleall 8 iwnsll sV (e Jline (ggine lia @
il @laaadly daaal) Al 5asa (eatl Sraics J9¢as

sl iy A clabadly Slehal) oo dilide dalse Ao Ay Jlaa) Gianlll oY1 L850 o) @
Jadiiy . laydilly Y Lai¥ly Jaill dnanl) 4l Sl Jlaily dals A8le Lgd Al (lueal)
Al bl alaiely (dimal) Al B Ly Syeall panliil) cleha] caeat ilubil) 038
U] 3 AL JAY) ol iy ) S5l DS (e L Aahticad) At glll ilead) uins
A plasia) 8 5elS IV 5anlly (e Sl Clbla

Lol dlia o ¢ Sinsll) oYL Alall 1 Glengall o uildl plaals daa DA (e s2n @
sl o1V yde g A adyy ASLeall b ensll el Ll el dalie dyla)
Lilg) dallly Jall dnaall Al yaghaiy Gaeatl dgeal) dualst Cum (il b aafie (g5ise )
o ol o LS. Bpagaad) Lanjall Aladl) 8 dunant) Sl A pal) Gykal) ae dgige dunla
sasmad) duyel) ALl b Siasll) a1 ulad IS8 (aae s o0l Lo palally alall e Uadl

b lelilly sl Jeall skl Aahide 55 AasSal)l i3 (Apdald) ALE Clsidl Dla e
Cl anliy dgal) ladaial) ac g Basall ulea Jialy cdadlial) pads e cilac g e Uadl

Syaiall deliall e Jaaly cdleeV) Gand il d)laY) clehall

703



2024 yiawgd al ) aaad) 44 alaal) agaill g B jlail) dpalal) Alaal)

ciluagil) 8/6

Afenslll deliall Audla (grise gyl Lases dealss of Lageadl dyjel) ALl dasSal oy @
Ala¥ly Culaall o petiosall

csimeaslll 213V ae ) At ) Al Al ysskity Aalaiall ClehiaY) 2 Jigeds 8 L) @

sl daall ddagall Halsllly Gracadiall Cleay cupisalyy @

LiaslsiSs At gl ilanall Jlave 8 5,85} Jolally dasiiall culpiilly Banall Slasbeall Ja) @
& Al Slasll sk b Al 558 M lgeladiad 5 ) Glb e 52l ]y ccilaslel
bl gl ey el dadiiall Joall (e el

e @l ) Jsmasll (OSeY) 538 pgihliind e 3555 el o Capesi of Jgall e ony @
A sl Jlae ¥ adly (il IS

Ol 810y dulalg sally saeall Clelyal) Jagadis cdpalaidy) clesydill mey @

S 05 of cang e allal (gylatll SlaiBY) e Caalian ) Aehia) Ao ylall Jalgall las
Al Aadail) Hlalae i Jal e léialy Jlee¥) Hhlie Jilisfaie o ant)l

Vs alladl 8 dastid) Joall & Jeala 58 LS Galally alad) e Uil o ASHAN Jndi agall (e @

Aol cleadl) oldl jage il 55 aS

704



S adg daaa 5 Gl (Ao Goe

Rl bl

(ol Ghasll b lgie salina duaaly Blatll Cliad 8 duaad) @kl (2019) g ¢ cgsald)
L@y Eagand) 5ylal el Caall alas)

Sl it Js3 A cbalall o Ll @laxall 51 (2023) (ol jualy . oo cunal
35-62¢2¢, 15 zo cdpoliati]

iy Al Ay : Aeod) Baga s 8 Al Y Slad 51.(2016) a1V ) e lesiaa ]zl
—1 g ¢ 2 aaall (17 el Al aslall b Al 5 pslall Al Grdall G5V Jal
15

c adsl) Aol oyl Banys callall b Afiesasl) ilaad) IS agad (2021). G ¢ Slassal

ALY ) byl s . yealaal) (oY1 SE Callad a8Y (306 Ciliienslll L(2022) 1. s calay ool
220-197 ,(4)5

Y JUsaln) chisl A58 e Alla duh (Bl Ly 3 duasl) 5V 51 .(2013) L) .Gz
oY) ddawg¥) (3)dl daals ¢ piiala < On

astall aud ¢ piicale Alluy dusndall Lol (pead (A Gliuaslll o) Adled (2021) .1 & . Bres
bl B ¢ plad e daals cdpaliaY)

dutlae Ay cqigilly Jal g el b W ily duaglll 5)3Y) Gub ¢(2014) cdielas) p ¢paed
astell Olasall Aasls (Wlad) luball 408 (lasd) 8 Jaidl dlae b Al ClSE) e
Ll 1Sl

Ala: aileadl Jsal) (gl Jail) clerd g Usd elaf pd g cliicnglll (2022 ) 1 ¢ bty ¢ (i
482 - 501 .2 ¢ 5, gedindly olaidl/ dlas™ 2020 - 2010 "."s5all yiljall

Jladis Tawsg¥l 3yall Jso & (golaiBY) saill o bjly Hlatll liagd (2020)c.8 ¢ cxaallne
28-7 ¢(2)21 cApuslasall aglally 2Lai@Y ) LIS Aaa ¢l il

Dl Aagall ag Jibd lsasl O p dsallall Hlacl) daiie clily clad) (2005)c.p cdseall 2
125 ¢ d)ai€u cdpnalal)

Al s Jlee ) 1835 il acd Ladall DIA (e 1Al 385 Lilee Gauend 22" (2018) e vp 2 e 558k

2 el (12 alaal el ly Loba@y) il cilgas Aaa 03N daals bl (e

705



2024 yiawgd al ) aaad) 44 alaal) agaill g B jlail) dpalal) Alaal)

o Cosaall Adgal) Alaall Alas Ay tansl) Ak Sllead aage z3sad (2020) oz o oD
Jadaall o] 22adl 10 aladl 6.384 = il Jalas ISSN 2250-057X ¢5ylailly aLaidy )y 5,10y
.18-10

dayaall Cjleadl) 8 Al Al tlasteal) dadail 385 .(2010) @« uall ¢ o ol ¢ ¢(gslSla
21 a3all )3y astelly Adlally SLaai®DU dasg )3 Alaall ¢dyypes cddlall (3heO (3dad (3o b

pstall oLl danalST . duyal) Joall 8 ()lail 2 V) e A glll cilesal) 3.(2023) v -p d9ana
()41 AY! Erpadll dlaa daylsy)

Aol Bl acy 8 dteasll) AAK 8 o3 (2022) o -h iz O oz sObabe o T Ella
+(3)46 Aplaall caliahall Lsyemal) dlsall ¢(Laiadad Aualyd) g AN donedil) Ly 3 dopall ¢ 3lsall

Bad) (a3 & Slicalll 3 50 +(2023) Laeae & adedl ve L du L (gslEad) L aeae p 2Dl
Journal of Environmental Studies and Researches, 13(4), 57-73. .4w.dlal

LoalaidY) 2aaY) . (2021) L2500 &, rie GV e dema, (b, mby dielend , L, o, Sl Jas
Glahally Eisadl Aae .l slatll Galae Joal (gobea¥] sailly Lo s Afnglll cilaral
202-166 ,(2)2 ,dsill Gags Jsag dajdy)

706



S adg daaa 5 Gl (Ao Goe

Lia¥) alall

Almalki, M., & Alkahtani, M. (2022). Allocation of Regional Logistics Hubs and Assessing Their
Contribution to Saudi Arabia’s Logistics Performance Index Ranking. MDPI, Sustainability,
14(12), 7474. PP.1:27.

Al-Diasti, S., Bassiony, H. A., & Hanfy, M. A. (2024). The Impact of Logistics on The
Development of Singapore's Exports. Journal of the Advances in Agricultural Researches,
29(1), 1-15.

Agrawal, P., Narain, R., & Ullah, I. (2019). Analysis of barriers in implementation of digital
transformation of supply chain using interpretive structural modelling approach. Journal of
Modelling in Management .15(1), 297-317

Akshat, Bansal, (2018).(https://jungleworks.com/types-of-delivery-services) A sneak peek into 4
types of delivery services article.

Arvis, J. & Mustra, M. & Ojala, L. & Sheperd, B. & Saslavsky, D. (2016). "Connecting to
Complete: Trade Logistics in the Global Economy." World Bank.

Arvis, J., Ojala, L., Wiederer, C., Shepherd, B., Raj, A., Dairabayeva, K. & Kiiski, T. (2018).
"Connecting to Compete 2018: Trade Logistics in the Global Economy". World Bank.
Bader, A. A., (2022), Clustering Analysis of Logistics Performance in Saudi Arabia: A Roadmap
to Cloud Computing and [oT & Blockchain Solutions, International Transaction Journal of

Engineering, Management, & Applied Sciences & Technologies.

Demianiuk, R., & Bandarenka, N. (2020). The Present-day Situation of the Transport and Logistics
Sectors Inpoland and Belarus and the Challenges to Their Development. Zeszyty Naukowe
UPH seria Administracja i Zarzadzanie, 52(125).

Chopra, S., (2021), Supply Chain Management: Strategy, Planning, and Operation, 7th edition.

Haider, M., & Mohailan, S. (2020). Supply chain operations reference model: an analytical study.
International Journal of Research in Management, Economic and Commerce, 10(1), 10-18.

Haughwout, A. (2001). Infrastructure and social welfare in metropolitian America. Economic
Policy Review, 7(3).

Korinek, J. and Sourdin, P. (2011), “To What Extent Are High-Quality Logistics Services Trade
Facilitating?”, OECD Trade Policy Papers, No. 108, OECD Publishing, Paris.

Senir. G., (2021), Comparison of Domestic Logistics Perforaances of Turkey and European Union
Countries in 2018 with an Integrated Model, Scientific Journal of Logistics, 17 (2), 193-204
and practitioner opinion-based approach. Transport, 33(5), 1196-1203.

Turcu, C., Turcu, C. & Chiuchisan, 1. (2017). Blockchain and its Potential in Education. ARXiv
Romania, (abs/1903.09300). Retrieved March 21, 2022, from:
(https://arxiv.org/abs/1903.09300).

Wang, W., Wu, Q., & Su, J. (2024). The impact of international logistics performance on import
and export trade: an empirical case of the “Belt and Road” initiative countries. Humanities

and Social Sciences Communications, 11(1), 1-10.
World Bank. World Development Indicators, International LPI (Global Ranking) [Data File].
Available online: https://Ipi.worldbank.org/international/global (accessed on 21 June 2021).
World Bank, "Connecting to Compete: Trade Logistics in the Global Economy, The Logistics
Performance Index and Its Indicators", The World Bank, Washington, DC, 2014, p.6

707



8!)3.’75..\.3‘ Ul Olgie
Afioun 1) clglanl) LS 3y 5a b (oad ) gl 52
403 gradly Lty Elaa A
(ASLeall 3 500, gilomall Alls Al 50)

o0 doddo
ol (e Soye /L=l
(2021201859) /s236Y1 03,1

2026




MIDOCEAI

aM‘JJ"' . UNIVERS!T‘!I

doc) ) AdSiia

() Y il (5 gual Aaa) yia) Aaeaaly 0 grd) Ay 2l ASLadl s Sty ¢ Uad Ay
MLLJM&M\ 4a) g Aliadl) Alaladll a2 55,2030 Skl MJJBW@LJ\
e SULall ) S g adiat g e HAll g Jail) laad 5 oz Y CallSs o1 ) ge Aa3l By i
doa) il 3y g paS ol ) Jsatill 2L dalall <oy 5 b ey L aludY

;ué a1 5l A g

Cllanll 30US 3 a3 b el gl clinndail  Slaay) a5 adll ) all e CaiSI
aan o ol s iy sadly 311 LIV ailoaa Jak (aalail s cJl 6oy 5a00) Agiun S
Jsaill 138 4nl g 2 cibaail




MIDOCEAI

2“‘)‘31‘., » UNIVERSIT‘!I

dfiand) ey gLty
A3 saally LY wiliaa (8 dioen oll) Cllanll) 86l 3y 303 3 el Joaill Ladll ) all 58 L

00 de Al AWMLY 4te By

P20 gl GLIY) wilian (& (ol Jpail) (sl a8l 5 L

Q@La.d\ 524 @4_)5\;]\ @M}ﬂ\ L_a\_mlad\ pe S Lﬁ).\.uéA\.A

SOV ailiany (o jadll 3elS 3 jad 8 ) Jsaill Ailian) AVS 53 i an gn o
SOV ailiaay Jall 3l 3 a8 8 el 1) J il ddlian) AV 03 i aa gy o
SO alian adull 3o US 3 3ad 8 a8l Jeaill dilias) AV 53 5l an gy




MIDOCEA|

UNIVERSITYI

Ao gl LIV ilian 8 dti oll) Clleadl 3S 3) 928 8 a8 1) Jsadll o0 e il

A yall e A1) Calaal)

Ao gl LYY ilian (8 (e 1) J gail) Skt adl g e oyl

An gl (LY pilian 8 Aiean sll) ililaall 30U (5 giia o oyl
20 pandly LIV ilaay (o 3Al 8l 3 5a8 3 e N Jpatl) 1 ol
A3 graally LY ailiaay Jal 3o S 3 a8 8 el )l Jgaill ) ol

230 gaalls LY ailiany ailuill 3l 3y 38 8 el )l J i) i1l




MIDOCEAI

. UNIVERSITY I

dalal) diaady)

o Taan g i ol laleal) 30US 5 a8 1) J gl il G Jay g (el ans Ay pal) LK) 6
" “ “ ) Ao bin ¢ L
Leilindai g dasl )l dpelivall 3 6L Aaldl) aaliall y cilallaall Guas dualiy g dai Ul s

A gzl A4l 8 dgiuen S
ngai YUY Cale Unay M\).ﬂ\ 54 33\3.1 :\_1)\.3.0} :\_13.193.»4.4 Sl Ha ¢\)A>( u..):i;\_\ﬂ B Adiag é\.ﬂ‘ CZ\S

d8udatl) daaY)

dadd ) Jola i) L) adlias 8l dudla sy s )l g lilal dlee e e 5 Cilua g a3
ugj&]\u&jz¢uﬂ\cﬁﬂ

Claxal) 5 dyia gl deliall y ohal als y1g 2030 dSLaall 435 ) Cildagiinne (38ad & daalisall
L Sl

aca 2y il Judls el s A1aadl (el dalaind 3 jad & A ol A5 1) ) g0 o o guzall Tailis
il 3Y)




MIDOCEA

UNIVERSITY'

ALl il Hall g o olaill Uyl

(A g sl Al 5 ccalaa ) e sluall cchandl A1) sdd all aladl HUSY) 1Y) Juadl
385 5 ¢33 yaall AlaeY) JusDls LS ¢ bl J sl <l 5f) sAEL il jall 5 g ylaill ey 1 AU Suadl
(Al cluaY)

e Hladl s i) s o Lladll dea gl xeiall) sAulaall cilel a5 dangiall ) Juadl)
(Al

(FLl Jaa il § 4ilan) dallaall) ilica jall sl 5 UL s a1 Juadl)

(2030 25 acl Ainail) Cila ol 48 shine At lua g Ul i) (il gl 5 3 1 ualdd) Juadl



ALl bl all 5 gkl Y Al

A8lad) ) Al Cayiat

Gl Y AeUall 5 il g 8 0 3 satl) ool 8 il 5
ey Guadan s A ol illeall 5eS < 15 bl 4
CallSll mda o s sl e a5 A 11 s cday ) il

dallad) Uia) ja el g Adfiand) 5 gadl)

& i€ "5 )l LY wlbas gl e <3S Al Ay gedl il ol 3500 4 e Uall) dua guadl)
) (YL Jari ye (5 saa

b5 A3 gaad) s jal) ASLeall e Liall 5 AabaY) Al 8 Al al) Gaakas 1) jial) Lua guadl

; 2030 423 Clagins Gl

o5 (aesil) (i) e aall) anl s a3 gai A L A of alaal A3 aen 1daagiall 4 el
leale daad \l i




MIDOCEAI

UNIVERSITYI

(Methodology) duaeidll

Al 1l a8l g Cia ol st A Al jal) dadal atanial)  Llasll s gl giall sdd jal) giia
(Libas) o it Jidas

Al xas jibias

bl JBY) el dpalall Jilas Hll 5 ey ) sall i€l 2L ol olias

aaina (e Agilanall Ll aaad A ) 3108 Lasad asadl Gluiad) -(du/ ol 50) 4o/ jolas
Al

Al jall de 5 aain
A3 gl g pelh ASLaally 5l sl LIS S 2l 2 N el el Al

@Jjﬂ.ﬁj cz\SJAJ\ Lﬁ)ﬁm c.J\JA}“ d...uvw ¢‘JJA) :UJ\J}M) 2\:13“;)”‘ JJ\}S\ UA :\jlcm :\_\..3.9 J.g:.//

PR | TR BN



(Methodology) 4xagiall 46

s il g daddiiocall caliLd) Jadas 314

SmartPLS gl s PLS-SEM (s_sall 43 jall 48 Hhll 1Sl i alaall daad 1310Y)

318y LA 0

O (o Al Baantie Aal 5 Aliise il juiia o (g siad Al Bataal) 48 ) 2 3lail) ae Jaladil) e 485 3 ,80)
s g

dga sall dpaiall Cliell ae s 480y Slan ) 3 dlag) 5 45l o ) ) lial 8 ddlall 31aY) 3 iS
Acliall Glelaill 4

Aad ) i) Jlae V) 4y 8 das dandai Gl yhai g Jae ol Gl gy shail e 1) colil all dalil) aulig
(Atias 1)




MIDOCEA|

UNIVERSITYI

uahaa\;\ N g cilus 8l Ll il
8 Tanty ciin ) Cilleall 3eUS 5 a8l Jsaill iy Jay y ale Cany Ay pal) 4Kl ¢) )

A 8eUS a8 3 el Jsaill Aglean) AIYS 53 i an gy 1 A6 Lo Y
SR ga (ANl o) | Al g JAs )

OBl bl gUad¥) Julis 8 bl aiill ) s0 o skl il o) a3 AL il all
) BUS 5y a3 g e ) Jpail) Aiban) Ao 53 i s g 1 ASAN i A
by o e 14BNl ola) | A gada Asl)

8 Aaalll Judali) ai dadail ) 90 (pe Apaadl diian ol il jall 43)) cilia 68 Le ac i AL cill jal)
: ) (ada

el 36l 3 e 8 )l Jgaill dilian) AV g3 i an g 1AGIAD Al i)

a0 4B olat) | A gl sl

o Sandl Ll AaiaV) de s (3306 sl Ay caday ) ol e s AR il Al




(DG Mady) il o pLy) Aidail) cilua gil)

5oliS ad )1 SA il dadail g ¢y ) dial & Sl jpaiu¥) reiled ghaall Auad ) ddant) Al ) ghas
Ao ) eUadY) Julii g (g HAd

D 36 L6€ lanzal cilinill  Taalll il LG aladiil o s sl 3 JREN Judabu) aoti ddal] 3o jas
Sladidl ek g oy il

Bas e Aaad ) Aadaily ol s g o Al (e A gl lilaal) day 50 Asa gl 1 el e gl Jay )l
DAl A ey ae iy il CHLES g

(Sliina cpfialill) Afia) il sihal
ASlaally (Al dgiie e & ad ol Jsaidll i ai Aliles Aliie bl 3 6] )
N e 3 e g gl 4l




MIDOCEA|

.......... I




MIDOCEA

UNIVERSITY

ilJ Midocean University
l

Ph.D. program

The Impact of Digital Transformation on Enhancing Logistics Efficiency
in Saudi Dairy Factories

A Case Study of Leading Companies in the Kingdom

Prepared by
Marwa Ali Alzain

A Dissertation submitted to Doctorate Program
In partial fulfillment of the requirements for the Degree of
Doctor of Philosophy (PhD) In Management

Academic Year: 2026 AD
AH 1448-1447



Crdig) a daala

'l 1 558l el
MIDOCEA||
UNIVERSITY

[

rlaa ‘ﬁ Al cililanld) 3elaS s ‘f ‘féj‘ Jeaill g
gl GLY)
(Z\Slul\ 2 Badld) adlaall dla lubé)

Alac)

G Ao Sy

B\)}SSJS\GAU‘).) ‘;‘Mmdu‘)
Jas ¥ 301 (A8 o) gisal) Ay )3 Jui cilallatia (e ¢ 328

e2026 g_;’uléj\ eu\
21448 — 21447



|
MIDOCEA

LGBl g alall SaieY) g Aaal yal) disa

LEBUA g alall Saic Y] g daa pal) Adad J8 cpe Al ) 020 o 483 gal) Coa

sealadl SIS g Aaa yal) Al

[ 258l )

A8l Aiad

[ oS w2
[osiSd ad) -3
daalad) L 3y gasal) Tl e
daal deaa [ gaSal) audl S gy dana [/ giSal) )



47

c/'"/

§asa) adal) G @) Uie Y)W ale ¥ dlilaiL 158,

32 Z\;f\ 1Rl B gan



£ 18|

aie aaied i€ M) lally adl) g ady e Lag (e ol 3 diad) N A o Rl aie )
gal) 138 a5 (gaal cal Ciin Y zgalall of Sidde (e b eld) s WIS 558

e s sl s dll) Caga A Gaball sles OIS e b Aald) el dua)l 8 A )
KAV S Y Ll cllS L) dabay el dae

slic con Gantll sy caas ¥ (3 sty (8 lasinc s AT QA slecag 79 £l V)
Aajall g s ag8slly AN e i GlaY) A0S Y 1SE Al ods b dsda S U ol

RSl S by e obad) iy Qlil aa sbiad) 8] Lea I Tikag 48 0 Jrs 00
o i€ ey 18 daghad) e EH LIS L e Al adly SEY) s e L) B
Sallall clag 1" K5 lie’ a ha alad . ity Jla lgd G Al cllaall) G s o

el zlad ISl il c(gpae asasy 5 o b -l Ga L o2 ol 8 (e Aadad L))
e Byl @l aesy cll 138 oSV V) ol 138 IS Wb ccigll mnad tlin b)) g of L]
A8 S Al gan 40



aadil) g )

e a1yt e alully BLally ¢ellaal) (i digig Aliang eclallall 455 dianiy (301 4 danl

g oY) (salgl) Loyl

SIS M codghae daaly ) Gl adaes KAl ilss axal of SeVls Al elsy (e 4l
Ll sl 138 ol 8 sl B L OIS B daale Ay e 09 Ll

Ailia Josts agluaitl ¢ (psall aSally didliall Liad gliach saludl ) il SN (allas vl LS
dale Bypem il 8 4ahals Jaal) 138 mgiil daidl) agillaadle Sutinlis (pilly clgasitip Alll) o3

O s cduagmad) Ll ASlally LY g Unb 8 didagl) ciliially ciliansgall 81S ) Jonnge KA,
peislaty Jsaalug «libnl) mang doibuall duhall dlsje 3 Clasall (1505 0]} Blajlly (palg5esal)
onl (33 Tasan e aglh cAuball 03g] adall calall el 3 LI gl

Gl A ol s g ofy canSl) dgagd Lalls daall 138 Jasy of ol 2 lad) ) Il (Lalss,
LiiSlaa d4h Cliaginn GainTy il slaig dady A Al &l 55 oy sliall Celias ues I
celeal) Cume Aan 43 (Alad)



oaldlind)

G O g lgiay Al cileUadll 8oliS pi)l duailin) 8ygpia (bl Jeaill K
Glilall IS5y sty byl Cadls ¢ Uy claad asly 3 dagead) Al A<l
Glileal) 5l (gginay BN Jsnil) kst adly e Capall ) Auball o3 g A
o2 Bl i 3 i) Jeaill ST e aislly ddpsmadl oY) plas 8 Al
Al ey adedll 8eliSy (Jail) 5eliSy (cpiaall BolS b Al ZDEN Lol Cille
Aiaglll Calally (o) (12 (370) oty die e ciiadag ¢ sl aagl mgid) e
BAS Blaay) aladiuly Gl pea & Con cdpasaad) dupell ASlad) b 53D ailadll 8
LGl ¥alaal) dada Gl e cilica @l lidly ddlaan) dallaad) caaiy canall duus)
SmartPLS galiy aladiuls (PLS-ESM)

Gl @y O Wyl dpgall il G degena o llull Lslasy) dallad) cujind Sy
00 Ay ela Al dae QLY ailias b ddaalll cilleall 36l (gginag oad3l) Joail
Joxill digina (ggimna ic ddlian] AN 535 sk (ol S 35as il cadl LS g
plas b (abually (Jailly ¢o5all) ZDEN alels diwasll Glleall 50US jujn A )l
sl adnll Y1 xdy b Al dadadail) daidl) 25 Laa (Dagandly L)

daad )l Ll 8 Gl aileas Leial 8215 8y yia duball Cragl (milll o2 e 2lig
Olasal Blaalll cilindl) xSy ASY Jpasl) Cligds aladial & ausilly (dislls
Slaass Falll Cuad LS Rl A yen 230380 laiiall (3 agl) il 2l Jedls &) yaind
Wil Olgady Al Giles ydsr Jadi slaey) dedle iy LAl ¢ lial dgage S2ana
A BLRYL dnhll deluall 55l clsl 8 goedl dlausially Sl dald gilaall
DSl e aall Lt bl slaY sasgall Aabailly cmall Tl Jola ok & g
doghia jojati 3 2030 ASleal) dij) cliagics pe G@ilsh Lo Lbadall Glleal) digje acag
i) I8 )

ce_..ﬂmﬂ\ AP cdﬁ.\j\ 5eaS cuf)aﬂ\ 5leS c@m}m C'_al:\Luj\ 6‘5.45)3\ dj;ﬂ\ :\eallé.a clalg
2030 ASlaall A5, Dpagraally OV ailias



Abstract

Digital transformation constitutes a strategic necessity for enhancing the efficiency
of various sectors, including the dairy sector in the Kingdom of Saudi Arabia, which
faces challenges such as rising production costs and master data redundancy. This
study aimed to examine the current reality of digital transformation implementation
and the efficiency level of logistics operations in Saudi dairy factories, as well as to
identify the impact of digital transformation on enhancing logistics efficiency across
three main dimensions: warehousing efficiency, transportation efficiency, and
delivery efficiency. The study employed a descriptive-analytical approach, utilizing
a structured questionnaire to collect primary data from a sample of (370) managers
and logistics leaders in pioneering factories. Data analysis and hypothesis testing
were conducted using Partial Least Squares Structural Equation Modeling (PLS-
SEM) via SmartPLS software.

The statistical analysis revealed that the level of digital transformation
implementation and logistics efficiency in the investigated Saudi dairy factories was
moderate. Furthermore, the empirical findings provided robust evidence of a
positive and statistically significant impact at the significance level of digital
transformation on enhancing logistics operations efficiency, specifically within the
warehousing, transportation, and delivery dimensions of the Saudi dairy sector,
thereby confirming the practical value of digitalization in driving logistical
performance.

Based on these findings, the study recommended that dairy factories expand their
investments in modern digital technologies, such as digital warehouse management
systems, smart delivery applications, and real-time shipment tracking technologies
to ensure cold chain integrity and reduce perishables food waste. Additionally, the
researcher presented actionable recommendations for decision-makers and supply
chain managers, emphasizing the provision of financial incentives and credit
facilities for factories, especially small and medium-sized enterprises (SMEs), to
accelerate the adoption of Industry 4.0 solutions. Finally, the study highlighted the
necessity of implementing unified digital platforms for master data management to
eliminate data redundancy and enhance agile logistics decision-making in line with
Saudi Vision 2030 food security objectives.

Keywords: Digital Transformation, Logistics Operations, Warehousing Efficiency,
Transportation Efficiency, Delivery Efficiency, Dairy Factories in Saudi Arabia,
Saudi Vision 2030.
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