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This study conducts an investigation on the impact related with port infrastructure and policies that are
port-related on the supply chain efficiency in Oman. It particularly focuses on operational performances,
as well as integration with inland logistics networks and disruption linked with mitigating issues. The
research seeks to fill a gap in the existing literature around SC inefficiencies that occur due to port ac-
tivities. To this end, a mixed-methods approach has been utilized to conduct the study. Quantitative
data was collected by means of questionnaires approaching 42 professionals from port authorities, ship-
ping companies, logistics service providers, and regulatory bodies, while qualitative information was
obtained from semi-structured interviews with five representatives of the industry. Statistical analysis
such as reliability analysis, correlation analysis, and multiple linear regression was used in combination
with thematic analysis of interview data. It turns out that investment in port infrastructure, especially
roads and railways, greatly improves SC efficiency by minimizing delays and ensuring reliability. Even
though hardware is quite adequate, bureaucratic barriers and customs delays are major sources of ineffi-
ciency. The research also suggests that the introduction of digital technologies and efficient mechanisms
of information exchange leads to efficiency improvements as well and aims to support Oman’s Vision
2040 as well.

1. Introduction.

Seaports are crucial in international supply chains (SCs),
allowing seamless transition of freights between maritime and
land transportation modes along with performing additional value-

wanted chain reactions which increase the risks in logistics sys-
tems and lower business profitability. Facing the challenges of
growing complexity of SCs today, it is crucial for ports to de-
velop a resilient, flexible system that will allow smooth flow of
goods and information through the entire logistics process be-

adding logistics services (Bernacki & Lis, 2021). Besides its
transhipment role, seaports complicatedly operate by integrat-
ing information flows, loading and unloading of freights, and
multimodal connections which consequently has an impact on
entire SC performance (Li et al.,, 2022). Any inefficiencies
caused either by poor infrastructure quality, imbalance in sup-
ply and demand or misalignment of contracts may create un-
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cause any disturbances caused by globalization or just-in-time
inventory, etc can have serious negative effect on the economy
(Catherine et al., 2024; Lin et al., 2023; Liang & Liu, 2020;
Wendler-Bosco & Nicholson, 2020).

Due to its geographical location, Sultanate of Oman has
served as a very important trade passage since tenth century
(The Business Year, 2025). Nowadays, three main deep-water
ports — Salalah, Sohar and Dugm - are expanding their capac-
ities and improving efficiency as well as diversifying the ser-
vices they provide. In addition to deep-water ports, non-deep-
water ports are also gaining significance for carrying out some
specialist operations according to (Ministry of Transport, Com-
munications and Information Technology, 2025). Omani ports
dealt with 137 million tons of cargo in 2024 and this amount is
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15% higher than that of 2023.

Considering the first few months of 2025, it was seen that
container throughput specifically at the Salalah, Sohar, and Dugm
ports had amounted to 2,427,195 TEU. This reflects an 11.7%
growth compared to the corresponding period in 2024; the num-
ber of inbound vessels rose to 6,586 (an 11.1% increase), and

total cargo handled reached 70,114,527 tons (a 5.2% rise) (MTCIT,

2025). Oman is witnessing an array of large-scale expansion
projects, including a US$300 million expansion project at Salalah
Port that will increase the container capacity of the port to 6.5
million TEU, a US$550 million financing of Dugm Port for
projects linked to low carbon industries, and contracts for the
development of other ports. All these plans come in line with
the goals pursued by Oman Vision 2040 that aim at diversify-
ing economy and positioning the state as a logistics hub (TBY,
2025; MTCIT, 2025). However, despite all the progress in the
above-mentioned departures from the original state of affairs in
Oman, there still exist challenges that hinder SC efficiency. In
particular, customs clearance delays due to inconsistent regula-
tions, high inland transport costs because of the weak domestic
connectivity and operational inefficiencies complicate the situ-
ation.

Nonetheless, there is a serious problem because despite the
rapid increase in the volumes of cargo shipments and signif-
icant infrastructural investments, the issues of Omani port in-
frastructure and policies can cause a problem to the country’s
economy. In particular, the mentioned weaknesses may result
in the interruptions in cargo flows, increased costs, low reliabil-
ity of SC performance and the ultimate failure of realization of
national economic goals and Oman Vision 2040. In response
to this issue, this study represents a multi-faceted study for the
year 2025 which carries out field research at major ports, con-
sultation with industry partners, and quantitative analysis to as-
sess the efficiency measures and discover points of intervention.
These methods are combined to assist in identifying the prob-
lem and suggest adequate solutions.

This investigation is guided by the following key research
questions:

e How does the current infrastructure of Omani ports affect
SC efficiency in terms of speed, cost, and reliability?

e To what extent do port regulations and policies influence
cargo flow, customs processing, and delivery accuracy in
Oman?

e To what degree are Omani ports integrated with domestic
transport systems and logistics providers, and what are
the effects of this integration?

e What operational or strategic measures can ports adopt to
reduce the frequency and severity of SC disruptions?

e What improvements do industry stakeholders propose to
enhance the role of ports in improving SC efficiency by
20257

Thus, this study has the objective of producing evidence-
based recommendations for the implementation of policy changes

and infrastructure enhancement, contributing to the academic
world in the area of Port-Centric SC management and sup-
porting decision makers in Oman to implement organizational
improvements by 2025 thus increasing the country’s economic
stability and trading competitiveness.

The structure of the main part of this study is the following:
the introduction and explanation of the importance of the study
are discussed in Section 1, Section 2 provides a literature re-
view, and Sections 3 and 4 contain method and results. Finally,
Section 5 presents the discussion and conclusions.

2. Literature Review.

The SC can be described as a complicated framework of
businesses, processes, functions, and interactions engaged in
the making, distributions, and shipping of goods and services
from the moment of raw material supply until the product reaches
the end client (Nabati et al., 2025). In this way, SC has histor-
ical roots. Nevertheless, it officially rose to prominence in the
1980s due to the quick changes in the business setting, global-
ization processes, and development of technologies. This led
to the emergence of new technologies such as containerization,
new information systems, and modern logistics models that en-
abled the transition of SC from a traditional linear process to
dynamic and resilient system. Despite that, SC continues to
face issues like operational failures, growing prices, and logis-
tics uncertainties which impact on its global competitiveness
(Di Vaio & Varriale, 2020; Goh et al., 2021).

It should be noted that in this respect ports are regarded
as important points in the global SC. As fire as the literature
is concerned, the level of development of ports infrastructure
and their policies is of a paramount importance for the over-
all SC success. In general, in the last decades, the role of
ports has changed significantly. They have turned from sim-
ple places for goods and documents transportation into crucial
points affecting the management of material and information
flows (Di Vaio & Varriale, 2020; Goh et al., 2021; Alamoush
et al., 2021). Interestingly, this transformation can be divided
into three main types. The initial category consists of tradi-
tional ports (first gen). The primary focus of these ports was
internal sustainability and comparatively low degree of integra-
tion with the hinterland. The second generation included value-
added service provision with transportation, packing and cargo
processing for bulk and conventional shipments. Next, due to
the availability of technology and the increase in sophistication
of port activities the third generation was formed that empha-
sized collaboration, sharing of information, and facilitation of
the work of stakeholders including operators, shipping lines,
and forwarders. The role of technology became crucial for in-
formation exchange (Yap & Ho, 2023; Klar et al., 2023). Thus,
there appeared a possibility of transforming ports from regional
gateways to forming the value-creating systems. Nonetheless,
inefficiencies of ports such as increasing transport and opera-
tional costs make it necessary to improve flexibility, resilience,
and agility of the ports (Liu et al., 2023; Fahim et al., 2022;
Wendler-Bosco & Nicholson, 2020).
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The expansion of ports and their transformation into com-
plex SCs has further highlighted the importance of integrating
these concepts. This integration plays a significant role in the
optimal and efficient performance of the system. It has pri-
marily been accelerated through containerization, door-to-door
transportation demand, and global trade growth (Babazadeh et
al., 2024). Integration occurs in two forms: horizontal (domi-
nance over similar markets) and vertical (control over preceding
and subsequent nodes) (Tovar & Wall, 2022; Rodrigue & Wang,
2022; Carter et al., 2023). Ultimately, applying SC manage-
ment principles in infrastructure development has a positive im-
pact on performance. For example, integration with the hinter-
land creates synergy through coordination with other transport
hubs. Large operators, with the globalization of the shipping in-
dustry such as container operations and intermodal companies,
integrate their activities. Similarly, inland terminals can reduce
congestion in deep-sea ports and encourage strategic partner-
ships with shipping lines and stevedores. This requires inte-
grating agility into horizontal and vertical logistics chain com-
munications (Caldeirinha et al., 2023; De Martino, 2021). In
this context, one way to increase port SC agility is to consider
ship servicing priority, preventive maintenance of quay cranes,
and energy consumption in port operational models. These
factors increase equipment reliability and improve overall ef-
ficiency by reducing ship delays and costs (Khalilpoor et al.,
2025). On the other hand, strong relationships and information
sharing improve port operational performance, including con-
tainer handling time, vessel services, and berth utilization (Bai
et al., 2024; Lei, 2024).

Despite numerous benefits, failure to establish integration
brings fundamental challenges that can increase uncertainty.
Among these challenges are: poor stakeholder coordination,
competition among shipping lines and logistics companies, fear
of losing operations, organizational differences in planning and
capabilities, unequal profit distribution, free-riding, and hybrid
relationships without contractual obligations (Mahmood et al.,
2024; Christodoulou & Kappelin, 2020; Gu & Liu, 2023; Lee
& Shen, 2023).

Baran and Gérecka (2015) investigated the technical effi-
ciency and productivity of container ports, recognizing their
pivotal role in international SCs and economic growth. The
study analyzes major global container ports. Findings showed
that technological progress primarily drives productivity im-
provements over technical efficiency changes, amid rising con-
tainer throughput and capital-intensive infrastructure demands.
Also Lu et al. (2015) proved that the efficiency of 90% of ports
in North Mediterranean and worldwide terminals is less than
0.8. In this regard, Kammoun and Abdennadher (2022) exam-
ined 12 Mediterranean container ports and found 50% of the
ports to be technically inefficient. Furthermore, Elsayeh (2015)
showed that more than 11 out of 22 Mediterranean container
ports are inefficient.

Carvalho and Marques (2012) emphasized the importance
of correctly identifying the returns to scale in seaport technol-
ogy before efficiency estimation. Through statistical tests on
a sample of 36 major global seaports and 21 Iberian ports in
2008, they calculate average inefficiency reaches approximately

120

67.6%, with Northern European ports (excluding Singapore and

Australian outliers) emerging as the most efficient.

Table 1

shows the summary of related literature in this field. According
to this table, seaports need a real attention.

Table 1: Literature On Seaports Efficiency.

Ref. Overall technical| Pure technical Scale Sample
) efficiency efficiency efficiency | characteristics
Baran & Gorecka Average | 18 world-leading
(2015) Average 0.855 Average 0.925 0.924 container ports
. North
0,
90% of ports 3 /f) of Mediterranean
Luetal. (2015) - terminals A

<0.80 <0.80 and worldwide

terminals

Kammoun &

12 Indian major

Abdennadher 50% efficient - - N,
(2022) P!
0, B
Elsayeh (2015) Below 50% R R 22 Meqlterranean
average container ports

Carvalho &

Average 0.676

36 worldwide and
21 Iberian

Marques (2012) seaports

Source: Authors.

Despite studies conducted in this domain, the impact of
risks and bottlenecks on SC, particularly in light of the evolv-
ing role of ports, remains unclear. Furthermore, previous stud-
ies have primarily focused on intra-port disruptions and have
not adequately examined their connection to broader SC dis-
ruptions.

Therefore, the present study fills these gaps by identifying
strategies for managing port-related disruptive events. Through
combining academic findings with practical perspectives from
port managers and users, this research provides practical rec-
ommendations. The main goal is to reduce conflicts of interest
among stakeholders and achieve a balanced and informed con-
sensus for implementing solutions.

3. Methodology.

This work takes up a descriptive and exploratory research
design which strives both to narrate the current port-problems
affecting the SC and to look at the possible solutions for im-
provement. A descriptive approach is useful for examining
the influence of port infrastructure and policies on SCs, while
the exploratory aspect of the study investigates how ports can
be better integrated into SC networks and what measures are
needed to mitigate disruptions.

This technique involves the use of both quantitative ques-
tionnaire surveys as well as qualitative interviews. The quanti-
tative methodology used in this case involves structured surveys
which are comprised of closed-ended questions; the use of sur-
veys is an effective method for collection of information within
a short period of time and from wide range of people (Dilman
et al., 2019). The surveys are meant to provide quantitative in-
formation on the impact port operations have on the SC, i.e. its
disruptions in terms of both the nature of the problem and its
frequency. Qualitative methodology, on the other hand, encom-
passes the elaboration of various issues including inefficiency
of SCs operation and the integration of systems as well as ex-
perts’ suggestions for solving the problem.
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Combining both methodologies enhances the validity and
reliability of the findings due to application of triangulation
(Dilman et al., 2019). This approach as a methodology allows
to trace the overall tendencies as well as to get particular data
thus drawing a more solid conclusion. This method provides
additional evidence to the research findings.

A. Data collection.

This study makes use of specifically a questionnaire as well
as semi-structured interview in order to collect data. The num-
ber of respondents of the survey was 42 and these included var-
ious professionals that are in the fields of SC and logistics con-
sidering the whole of Oman. The questionnaire contained five
demographic questions and fifteen questions related to the sur-
vey, which were related to SC challenges connected to ports,
integration of port services into SCs, and possible improvement
strategies. The quantitative approach enabled a sampling of a
broad spectrum from which standard data could have been pro-
duced for any further statistical analyses of the industry trends
and perceptions.

Furthermore, there were five industry experts interviewed
during the study, including ports operators, logistics managers,
and regulators. The objective of the interviews conducted was
to highlight the issues faced by the respondents like SC chal-
lenges and issues at ports, and in addition to that, to get some
recommendations from them about potential solutions. The in-
formation obtained during the interviews was of utmost impor-
tance for the research study since it added a lot to the depth
of the survey dates due to the incorporation of concrete infor-
mation and recommendations. Both instruments were carefully
crafted to ensure clarity, precision, and relevancy with regard to
the purpose of the study.

Considering the next step, to identify the sample random
sampling technique was applied and 42 individuals were se-
lected. For the interviews 5 participants were identified and all
of them were either working in or with Omani seaports. The
random sampling technique decreased the likelihood of bias in
selection which therefore helped to improve the validity of the
data and therefore supported the findings regarding Oman ports
and the SC efficiency to be more trustworthy.

4. Research Method and Instruments.

The gathered data were than organized and processed. SPSS
software was employed for this aim for the purpose of analyzing
quantitative data obtained through the survey which is known
for being one of the most used software solutions for the statis-
tical analysis in social science studies (Pallant, 2020). It should
be specified that the Cronbach’s alpha was calculated with the
help of the SPSS in order to determine how internally consistent
the scales used in the survey were (Tavakol & Dennick, 2018).

In addition, the next stage included using descriptive statis-
tics to summarize the responses like frequencies, percentages
and means as well as cross tabulations and correlation analysis
to determine the relationship between the key variables like atti-

tudes towards the port policies and the issues outlined concern-
ing SC. Moreover, the conducted interviews were transcribed
and the qualitative data was examined by means of thematic
analysis (TA). This combination helped to particularly verify
the findings from both perspectives of statistical data process-
ing and expert opinion evaluation.

5. Results and Discussions.

In this part of the work, the analysis and interpretation of
the information from the surveys and interviews are performed.
Moreover, the paper outlines the way in which the performance
of the ports affects the active SC in Oman. The findings of the
quantitative analysis are presented in the descriptive manner,
demonstrating how the variables are working and what patterns
they follow.

A. Qualities Results.

1) Overview of Respondent Demographics: The demographic
characteristics of the 42 participants in terms of age and sex, as
well as the name of the organization they work at, ports they
are working with, and the experience they possess in this sphere
are of the great importance in terms of the background against
which the trends of the results can be evaluated. It is crucial
to pay attention to this criterion because it reveals the level of
variability and representativeness of the respondents in terms of
their participation in port-related operations and SC in Oman.

Speaking about the gender of the participants of the study, it
is necessary to note that 76,2% of them were males and 23,8%
were female. Thus, the research proves that the industry is
male-dominated and offers gender engagement as a means of
enhancing problem solving and overcoming difficulties in lo-
gistics processes in Oman (Al-Farsi et al., 2022).

Moreover, most of the respondents (45.2%) belonged to
the age group of 25-35 years, while the second largest group
(33.3%) consisted of people aged 35-45, thus suggesting that
most of the respondents occupied entry- to mid-career posi-
tions. The survey reflected that representatives of several types
of companies took part in it: 31% from the shipping companies,
26.2% from the logistic service providers, and 11.9% from the
port authorities, terminal operators, and customs officials. The
diversity of the sample is significant as it provides a broader
perspective of the port-related problems.

Regarding geographic diversity, it is seen that 33.3% of the
respondents mostly dealt with the Port of Sohar, and the same
percentage of the respondents had connections to the Port of
Salalah. The rest of the respondents were connected to other
ports (and this accounts for 19% of respondents). So, it can
be claimed that the survey involved various ports. The respon-
dents’ professional experience indicates that 40.5% of respon-
dents had 2 to 5 years of experience and 38.1% of respondents
had 6 to 10 years. Only 14.3 of them had less than 2 years
of experience and only 7.1% had more than 10 years of work
experience.

As for the demographic data of the interviewees, it is pre-
sented in Table 2.



A.S. Al Zadjali et al. / Journal of Maritime Research SPECIAL ISSUE (2026) 118-126 122

Table 2: Demographic Information of the Interviewers.

‘ Frequency ‘ Percent | Valid Percent | Cumulative Percent

Gender

Valid Male 32 76.2 76.2 76.2
Female 10 23.8 23.8 100
Total 42 100 100

Age

Valid 18-25 7 16.7 16.7 16.7
25-35 19 45.2 45.2 61.9
35-45 14 33.3 333 95.2
above 45 2 4.8 4.8 100
Total 42 100 100

Or ization type

Valid Port authority 5 11.9 11.9 11.9
Terminal operator 5 11.9 11.9 23.8
Shipping company 13 31 31 54.8
Freight forwarder 3 7.1 7.1 61.9
Logistics service provider 11 26.2 26.2 88.1
Customs/Regulatory agency 5 11.9 11.9 100
Total 42 100 100

‘Which port do you primarily deal with?

Valid Port of Sohar 14 333 333 333
Port of Salalah 14 33.3 333 66.7
Port of Dugm 6 14.3 14.3 81
Others 8 19 19 100
Total 42 100 100

Years of experience in the maritime/SC sector

Valid Less than 2 years 6 14.3 14.3 14.3
2-5 years 17 40.5 40.5 54.8
6-10 years 16 38.1 38.1 92.9
More than 10 years 3 7.1 7.1 100
Total 42 100 100

Source: Authors.

2) Port Infrastructure and SC Efficiency:  The analysis
shows that most of the respondents (54.7%) either agreed or
strongly agreed that current resources allow coping with cur-
rent cargo volumes, which indicates a fair degree of satisfac-
tion. This was confirmed by the fact that 38.1% of respondents
remained neutral, which may be caused by problems associated
with the particular port or peak seasons. Additionally, while re-
spondents affiliated with Salalah and Sohar ports demonstrated
higher levels of optimism, respondents affiliated with Dugm
and other ports tended to be more careful.

However, the results showed that 88.1% of respondents agreed

or strongly agreed that the insufficiency of proper ports delays
cargoes, which points at the adverse impacts of infrastructure
on the cargo process.

78.6% confirmed efficient road and rail connectivity to in-
land hubs, supporting the hypothesis that inadequate inland con-
nectivity contributes to SC inefficiencies, particularly evident
in the well-connected Sohar and Salalah ports. Approximately
79% agreed that investments in port infrastructure enhance SC
efficiency, indicating a positive outlook on such developments.

3) Perceived Impact of Port Operations on SC Performance:
The agreement of 81% combined certainly indicates the fact
that collaborative policy development is quite adequately effec-
tive. This likely represents the changes that focus on broader
stakeholder engagement which is a very relevant point that vali-
dates H4 > Policy changes without adequate stakeholder prepa-
ration lead to short-term inefficiencies in port and logistics op-
erations. The respondents from port authorities and logistics
service providers (38.1% combined) may be the ones to get
directly involved in the policymaking consultation processes
hence the positive outlook.

The results show that the majority of the people surveyed,
57.1% to be exact, agreed and even strongly agreed the fact that
the red tape and custom delays are the major disruptors for the

free flow of SCs whereas 23.8% were neutral about the question
asked. This indicates a persistent operational challenge. The
respondents from the customs and regulatory bodies (11.9%)
would probably have a positive impact on the perception, but
the strong level of agreement in the other sectors highlights
the weighty problem of the administrative delays. This section
is approving H3 > Lack of formal coordination mechanisms
among port stakeholders leads to increased operational delays
and miscommunication.

As revealed by the data, it seems that 64.3% of respondents
stated that their expectations regarding port hours of operation
are met. Overall, it appears that operational compatibility is
at a moderate level, although logistics service providers would
argue differently, having rated only 26.2% on the compatibility
scale. Itis important to mention that despite such neutral assess-
ments of the ports’ activities, logistics industry expert agrees
on the necessity for further improvements in flexibility. The
above-stated facts support assumptions that although policy in-
put and operational hours toward port operations are approx-
imately aligned, customs and bureaucratic issues still remain
the main problematic areas. Table 3 demonstrates the results of
perceived influence of port operations on SC performance.

Table 3: Result of Perceived Impact of Port Operations on SC
Performance.

‘ Frequency | Percent ‘ Valid Percent | C ive Percent
Port policies are designed with input from SC partners.
Strongly Disagree 2 4.8 4.8 4.8
Disagree 1 2.4 2.4 7.1
Neutral 5 11.9 11.9 19
Valid 7 e 17 40.5 40.5 59.5
Strongly Agree 17 40.5 40.5 100
Total 42 100 100
Bureaucracy and customs delays significantly disrupt SC flows.
Strongly Disagree 1 24 24 24
Disagree 7 16.7 16.7 19
Neutral 10 23.8 23.8 42.9
Valid = e 14 333 333 76.2
Strongly Agree 10 238 23.8 100
Total 42 100 100
Port operating hours are aligned with the needs of logistics service providers.
Strongly Disagree 1 24 24 24
Disagree 3 7.1 7.1 9.5
; Neutral 11 26.2 26.2 35.7
Valid 7 o ree 18 42.9 42.9 78.6
Strongly Agree 9 214 21.4 100
Total 42 100 100

Source: Authors.

4) Challenges in Port-SC Integration: The described issues
can be illustrated by the following statistics: nearly 45.3% of
respondents agree or strongly agree with the statement that port
delays result in customer dissatisfaction, but the level of neu-
trality is quite significant (40.5%), which means that diverse is-
sues and disruptions might influence different industries in var-
ious ways. The least affected group comprises shipping com-
panies, freight companies, and logistics companies in general.
One more statistic shows that only 38.1% of respondents state
that the lack of coordination has an adverse influence on their
organization while the level of neutrality in this case is 31%
as well. Thus, it is clear that different organizations deal with
diverse levels of coordination problems and different adaptive
capabilities as well.
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The strategies observed in this study include: 74% noted
that changes in operations taken under urgent and unexpected
circumstances proved to be effective, which means that the mit-
igation strategy is effective. 81% noted better-performing com-
munication systems (for instance, online customs systems) which
helped to reduce disruptions confirming the second hypothesis
H2; young employees (aged 18-35) supported the use of dig-
ital instruments. 76.2% supported the opinion about the ne-
cessity to train people to collaborate with other participants of
the SC networks, which confirms hypothesis H3 (the absence
of agency mechanisms leads to delays and misunderstandings).
Additionally (from prior section): 73.8% positively viewed close
collaboration between ports and logistics/shipping companies,
79% found information exchange smooth due to digital integra-
tion, and over 80% credited port integration into SC strategies
for improved reliability (especially in Sohar, Salalah, and Dugm
ports).

B. Statistical Analysis.

1) Reliability Analysis Using Cronbach’s Alpha: The reli-
ability assessment offered a Cronbach’s Alpha of 0.853, which
proves to be indicative of a high consistency of the items in the
survey among the 20 items used. This explains that the items
within the questionnaire apparently correlate well and show a
good reliability in measuring the intended constructs. The out-
come is above the minimum accepted level of 0.70, thereby val-
idating the scale for usage in the subsequent assessment. The
survey is conducted on data that are not missing, and it consists
of responses from absolutely all 42 participants, thus guarantee-
ing the results’ validity. Table 4 and 5 shows case processing
summary and reliability statistics, respectively.

Table 4: Case Processing Summary.

Number %%
Valid 42 100.0

Cases Excluded® 0 0.0
Total 42 100.0

Source: Authors.

Table 5: Reliability Statistics.

Number %%
Valid 42 100.0

Cases Excluded® 0 0.0
Total 42 100.0

Source: Authors.

2) Correlation Analysis: For the analysis of the relation-
ship between the port operation and SC efficiency, the Spear-
man’s correlation analysis was used. The first one is that there
is a moderate positive correlation between the sufficient port in-
frastructure and the reduced delays (p = 0.557, p < 0.01) and
the infrastructure investment and the improved SC efficiency

(p = 0.324, p < 0.05), which means that the infrastructure is
better if the performance is high. The second dataset revealed
that there are significant positive correlations between inclusive
port policies and reduced customs delays (p = 0.370, p < 0.05),
and operational alignment and partner satisfaction (p = 0.510,
p < 0.01) was founded. For the integration, high correlations
appeared between the port-logistics collaboration and informa-
tional timeliness (p = 0.458, p < 0.01), thereby confirming the
usefulness of the integration. Disruption mitigation was also
found to be positively associated but in a weaker manner, for
instance, the communication enhancements with fewer disrup-
tions (p = 0.365, p < 0.05) and collaborative partnering with
reduced customer discontentment (p = 0.388, p < 0.05), were
some of the examples thus pointing to the strategic coordination
element.

3) Multiple Linear Regression: The SPSS output for Mul-
tiple Linear Regression provides insight into how different fac-
tors in port operations influence SC efficiency and disruptions.
Each of the four models highlights specific relationships worth
considering. The Table 6 show the multiple linear regression
for the four models of this study.

Table 6: Reliability Statistics.

Regression Model Dependent Variable R Sig. F Slgmﬁi::;_];?)dlcw“
1: Port Infrastructure & | . Lovestments In port Efficient road/rail connectivity
Efficiency infrastructure ha.ve improved 0.508 0.000 (B=0.523. p=0.001). ’
SC efficiency
Port operating hours aligned
2: Impact on SC Port policies are designed 0444 0.000 with needs (B=0.536, p=0.000).
Performance with input from SC partners ! : Bureaucracy delays ($=0.264,
p=0.036).
3: Integration Port’s integration into Information sharing (p=0.389.
Challenges brqader sC s(ra?egle.s has 0.306 0.001 p=0.044) ’
improved reliability
Improvements in port
4: Mitigation Strategies | communication systems have | 0.162 0.152 None
reduced disruptions

Source: Authors.

The regression analyses depict the main factors that deter-
mine the extent to which SC performance is affected positively
or negatively by the port operations. A clear vision of the out-
comes emerges from Model 1, where, in addition to a signifi-
cant net effect, strong inland connectivity (road/rail) is the most
substantial driver of SC efficiency, hence, the multimodal lo-
gistics integration needs to be a part of it which is a relevant
point that support H1 > Inadequate inland connectivity signifi-
cantly contributes to SC inefficiencies in Oman’s port logistics
sector. The cooperation of port operations with SCs and dealing
with bureaucratic delays are the two vital points of model 2 for
the development of responsive and collaborative port policies.
Model 3 discusses the extent to which timeliness along with
the smooth flow of information appreciably accelerates the in-
volvement of the ports in the broad SC strategies, thus again
showing the importance of the digital communication systems.
Validating H2 > The adoption of digital systems (e.g., customs
clearance platforms) improves coordination and reduces port-
related disruptions. Model 4, on the contrary, does not find
any predictors that are statistically significant for the reduction
of disruptions through communication improvements, indicat-
ing either the measures taken were inadequate or other factors
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which are not measured (for instance, crisis response coordina-
tion or real-time data use) are more important. In general, the
results obtained, i.e., physical infrastructure, operational align-
ment, and information flow, are the main things at a port, while
disruption mitigation might need broader, more systemic ap-
proaches are.

C. Thematic Findings.

TA is a qualitative method for systematically organizing and
interpreting complex datasets. It involves searching for recur-
ring patterns that capture the narratives embedded in the data.
This process requires careful, iterative reading and rereading
of transcribed material. When conducted rigorously, TA can
generate trustworthy and meaningful insights. However, early
career researchers often struggle with its application, as the lit-
erature provides limited practical guidance. The method is in-
herently comparative, demanding a consistent and systematic
approach to ensure the quality of the final output. This study
explored the influence of port infrastructure and policies on SC
efficiency in Oman. Using a TA framework, the author iden-
tified five core themes from the collected data. These themes
reflect the resilience strategies reported by the five participants
in their respective operations and are summarized in Table 7.

Table 7: Research Question And Corresponding Themes.

Research Question Themes used to address the research questions

how does the current infrastructure of Omani ports impact SC
efficiency in terms of a speed, cost, and reliability

To what extent do port regulations and policies affect cargo flow,
Customs processing, and delivery accuracy in Oman

How integrated are Omani ports with inland transport systems
and logistics providers, and what are the effects of this
integration?

‘What operational or strategic actions can ports take two minimize
the frequency and severity of SC disruptions?

‘What improvements do industry stakeholders suggest to
strengthen the role of ports in enhancing SC efficiency by 2025?

‘What is the impact of port
infrastructure and policies
on SC efficiency in Oman?

Source: Authors.

Table 8 presents the distribution of participants whose re-
sponses corresponded to each theme, alongside the total num-
ber of references linked to each theme within the dataset.

Table 8: Contribution Of Participants In Research Correspond-
ing Themes.

No. of participants | No. of references to the
contributing theme in the data

Infrastructure 5 9

Port regulation and policies 15

Integration with inland transport system 32

Operational and strategic actions 12

Stakeholders opinions 16

Theme

|||

Source: Authors.
D. Thematic Findings.

The thematic findings of the study, addressing the research
question on the impact of port infrastructure and policies on
SC efficiency in Oman, identified five main themes represent-
ing strategies for enhancing SC resiliency in a cost-effective,
sustainable manner aligned with organizational missions.

1. First Theme, Infrastructure: Oman’s ports (e.g., Sohar,
Duqgm, Salalah) are capable of benefiting from the strate-
gic locations, is capable of decreasing transit timings, and
also improving the efficacy of SC. When it comes to in-
vestments related with container handling equipment, fa-
cilities linked with storage, and digital platforms are seen
to be streamlined operations, but gaps related with lim-
ited rail links and inconsistent road access) are seen to
lead towards bottlenecks considering peak seasons.

2. Second Theme, Policies: Government policies when con-
sidering Oman Vision 2040, aims to enhance aspects re-
lated with economic diversification, public-private part-
nerships, and also aims to attract foreign investments as
well as digitizing customs (e.g., Bayan system), are seen
to impact efficacy in a positive manner. However, uneven
implementation when considering certain measures such
as ACI and VAT initially was seen to have caused some
delays, highlighting the need for consistent nationwide
execution.

3. Third Theme, Integration with Inland Transport: Chal-
lenges include scarcity of empty containers during peaks,
seasonal congestion, high last-mile delivery costs, and
lack of integrated digital systems among stakeholders.
While Salalah is competitive in transshipment, poor in-
land connectivity leads to delays.

4. Fourth Theme, Operational and Strategic Actions: Omani
ports are gaining attractiveness with targeted investments
and technologies like automated gates, real-time track-
ing, and electronic data interchange. Ongoing reforms
and investments in Dugm and gulf cooperation council
rail links position Oman as a potential regional logistics
hub.

5. Fifth Theme, Stakeholders’ Opinions: Key challenges
in general include various inconsistencies in processing
times and documentation, limitations considering cold
chain logistics, and insufficient real-time visibility. New
technologies (e.g., ASYAD’s ERP systems, automated
cranes, digitized documentation) reduce errors and im-
prove coordination. Recommendations include hinter-
land connectivity investments, advanced technologies like
Al for predictive analytics, inter-agency coordination, and
nationwide single-window customs rollout. With contin-
ued reforms, Oman has strong potential to become a ma-
jor regional logistics hub.

6. Conclusions and Discussions.

This study used a mixed quantitative-qualitative approach to
examine Oman’s ports. In this approach, the views of relevant
experts were sought through interviews and questionnaires, as
well as the use of theme analysis to identify areas requiring at-
tention. The study concluded that Oman-based port flaws could
lead to increased unintended consequences in SCs. These defi-
ciencies were caused by operational inefficiencies, imbalances
in supply and demand, or misunderstandings between dyadic
contracting parties. Ports help sustain SC efficiency by enabling
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effective management of product and information flow. This is
as interruptions are having a detrimental effect on business de-
pendability and profitability. Deficits at the Oman ports must be
identified as one of the many reasons for SC disruptions since
they have the power to upend intricate SC networks. To make
matters worse, SC practices and trends make disruptions more
likely to occur and worsen their consequences.

The study also concluded that, technological upgrades in
ports, combined with strategic logistics infrastructure planning,
will aid in the easy and smooth movement of goods through the
chain, lowering costs by holding overstocked or excess inven-
tories and ensuring goods are available within the SC to take
timely deliveries.

The reliability assessment of the survey showed a Cron-
bach’s Alpha of 0.853, indicating high consistency among the
20 items used. The survey was conducted on data from all 42
participants, ensuring the validity of the results. Spearman’s
correlation analysis revealed a moderate positive correlation be-
tween sufficient port infrastructure and reduced delays, and in-
frastructure investment and improved SC efficiency. Inclusive
port policies and operational alignment and partner satisfaction
were found to have significant positive correlations. High cor-
relations were found between port-logistics collaboration and
informational timeliness, confirming the usefulness of integra-
tion. Disruption mitigation was positively associated but in a
weaker manner, indicating the importance of strategic coordi-
nation.

The SPSS output for Multiple Linear Regression revealed
four models that indicate the main factors influencing SC efhi-
ciency and disruptions. Model 1 showed that strong inland con-
nectivity is the most substantial driver of SC efficiency, while
Model 2 highlighted the importance of cooperation with SCs
and dealing with bureaucratic delays. Model 3 highlighted the
importance of timeliness and smooth flow of information in ac-
celerating port involvement in SC strategies. Model 4 did not
find any significant predictors for disruption reduction through
communication improvements.

7. Future Directions.

The current port infrastructure in Oman can support SC ef-
ficiency by facilitating international trade and transit and re-
ducing turnaround times. Furthermore, the port should con-
sider Tax incentives and streamlined customs processes. The
port should also minimize delays. Changes in government poli-
cies should be utilized in improving logistics operations. Ac-
cordingly, this will lead to improved logistics capabilities and
enhancing connectivity and efficiency. Furthermore, it will fa-
cilitate smoother SC processes. Through reduced paperwork
cargo will accelerate clearance times. Through the digital plat-
forms for logistics services, transparency and reduced adminis-
trative burdens will be improved. New trade agreements with
various countries will expand market access for Omani goods,
impacting logistics planning and operations. Also, this will
be achieved through energy-efficient transportation and waste
management practices. The competitiveness of Oman’s ports
should be evaluated by comparing regional alternatives. Oman

ports ought to be strategically situated along critical shipping
lanes with more advanced facilities. Neighboring ports in Oman
should offer quicker clearance times.

Omani ports can enlarge the scope of their services, thus
providing more sophisticated ones. Participation of Oman in
various trade agreements will allow greater competitiveness.
The use of historical data will contribute to predicting future
traffic flows. The use of Block chain will help increase the de-
gree of safety and transparency of documentation. IoT devices
will help to monitor cargo conditions (i.e., temperature, humid-
ity) to comply with safety standards. The use of cloud technolo-
gies will help to facilitate collaboration between stakeholders.

References.

Alamoush, A.S., Ballini, F. and Dalaklis, D. (2021) ’Port
sustainable supply chain management framework: Contributing
to the United Nations’ sustainable development goals’ ,Maritime
Technology and Research, 3(2), pp. 137-161.

Al-Farsi, S., Al-Shukaili, M. and Al-Salti, H. (2022) *Global
sourcing challenges and logistics management in Oman: Strate-
gic responses’,Oman Business Review, 18(4), pp. 145-162.

Babazadeh, R., Al Raisi, A. and Kamran, M.A. (2024) 'Effi-
ciency Assessment of Container Terminals: The Case of South-
west Asia’s Ports’, inlnternational Conference on Data Envel-
opment Analysis. Cham: Springer Nature Switzerland, pp. 504-
519.

Bai, X., Fernandez-Villaverde, J., Li, Y. and Zanetti, F. (2024)
"The causal effects of global supply chain disruptions on macroe-
conomic outcomes: evidence and theory’.

Baran, J. and Gérecka, A. (2015) *Seaport efficiency and
productivity based on data envelopment analysis and malmquist
productivity index’,Logistics, Supply Chain, Sustainability and
Global Challenges, 6(1), pp. 25-33.

Bernacki, D. and Lis, C. (2021) ’Investigating the sustain-
able impact of seaport infrastructure provision on maritime com-
ponent of supply chain’,Energies, 14(12), p. 3519.

Caldeirinha, V., Felicio, J.A., Salvador, A.S., Nabais, J.
and Pinho, T. (2020) *The impact of port community systems
(PCS) characteristics on performance’,Research in Transporta-
tion Economics, 80, p. 100818.

Carter, C.A., Steinbach, S. and Zhuang, X. (2023) *Supply
chain disruptions and containerized agricultural exports from
California ports’ Applied Economic Perspectives and Policy, 45
(2), pp- 1051-1071.

Carvalho, P. and Marques, R.C. (2012) *Using non-parametric
technologies to estimate returns to scale in the Iberian and inter-
national seaports’,International Journal of Shipping and Trans-
port Logistics, 4(3), pp. 286-302.

Catherine, O., Samuel, O. and Monday, O.A. (2024) ’Port
logistics and supply chain management: an empirical’, Develop-
ment, 7(3),pp.82-91.

Christodoulou, A. and Kappelin, H. (2020) ’Determinant
factors for the development of maritime supply chains: The
case of the Swedish forest industry’,Case Studies on Transport
Policy, 8(3), pp. 711-720.



A.S. Al Zadjali et al. / Journal of Maritime Research SPECIAL ISSUE (2026) 118-126 126

De Martino, M. (2021) ’Value creation for sustainability in
port: Perspectives of analysis and future research directions’,
Sustainability, 13(21), p. 12268.

Di Vaio, A. and Varriale, L. (2020) ’Digitalization in the
sea-land supply chain: experiences from Italy in rethinking the
port operations within inter-organizational relationships’, Pro-
duction Planning & Control, 31(2-3), pp. 220-232.

Dillman, D.A., Smyth, J.D. and Christian, L.M. (2019) In-
ternet, phone, mail, and mixed-mode surveys: The tailored de-
sign method. 5th edn. Hoboken: Wiley.

Elsayeh, M.E. (2015) "The Impact of Port Technical Effi-
ciency on Mediterranean Container Port Competitiveness’. Doc-
toral dissertation. University of Huddersfield.

Fahim, P.B., Rezaei, J., Montreuil, B. and Tavasszy, L. (20-
22) ’Port performance evaluation and selection in the Physical
Internet’, Transport Policy, 124, pp. 83-94.

Goh, M., Tan, K. and Toh, T. (2021) ’Infrastructure devel-
opment and supply chain efficiency: A critical review’, Supply
Chain Management Review, 26(4), pp. 67-84.

Gu, B. and Liu, J. (2023) ’Port resilience analysis based on
the HHM-FCM approach under COVID-19’, Ocean & Coastal
Management, 243, p. 106741.

Kammoun, R. and Abdennadher, C. (2022) ’Seaport effi-
ciency and competitiveness in European seaports’, Transport
Policy, 121, pp. 113-124.

Khalilpoor, S., Kamran, M.A., Babazadeh, R. and Kia, R.
(2025) ’Energy-Efficient model for integrated berth allocation
and quay crane management’, Transportation Research Inter-
disciplinary Perspectives, 31, p. 101429.

Klar, R., Fredriksson, A. and Angelakis, V. (2023) ’Digi-
tal twins for ports: Derived from smart city and supply chain
twinning experience’, I[EEE Access, 11, pp. 71777-71799.

Lee, H.L. and Shen, Z.J.M. (2020) ’Supply chain and logis-
tics innovations with the Belt and Road Initiative’, Journal of
Management Science and Engineering, 5(2), pp. 77-86.

Lei, J. (2024) ’Efficient Strategies on Supply Chain Net-
work Optimization for Industrial Carbon Emission Reduction’,
arXiv preprint arXiv:2404.16863.

Li, Q., Yan, R., Zhang, L. and Yan, B. (2022) *Evidence
from China’,The International Journal of Logistics Manage-
ment, 33(3), pp. 1040-1068.

Liang, R. and Liu, Z. (2020) ’Port infrastructure connec-
tivity, logistics performance and seaborne trade on economic
growth: an empirical analysis on “21st-century maritime silk
road”’ . Journal of Coastal Research, 106(S]), pp. 319-324.

Lin, B., Yuan, L. and Lu, B. (2023) "How does trade policy
uncertainty affect supply chain efficiency: a case study of listed

companies of Chinese port industry’,Sustainability, 15(9), p.
7140.

Liu, J., Wu, J. and Gong, Y. (2023) ’Maritime supply chain
resilience: From concept to practice’, Computers & Industrial
Engineering, 182, p. 109366.

Lu, B., Park, N.K. and Huo, Y. (2015) ’The evaluation of
operational efficiency of the world’s leading container seaports’,
Journal of Coastal Research, (73), pp. 248-254.

Mahmood, S., Misra, P., Sun, H., Lugman, A. and Papa,
A. (2024) *Sustainable infrastructure, energy projects, and eco-
nomic growth: mediating role of sustainable supply chain man-
agement’ , Annals of Operations Research, pp. 1-32.

Ministry of Transport, Communications and Information Tech-
nology (2025)Oman Strengthens Its Maritime Position: Growth
in Ship and Cargo Traffic at Ports in 2025. Available at: https://-
mtcit.gov.om/media-4/news-announcements- 1 1/news-85/oman-
strengthens-its-maritime-position-growth-in-ship-and-cargo-tra-
flic-at-ports-in-2025-354(Accessed: 11 July 2026).

Nabati, S., Babazadeh, R. and Kamran, M.A. (2025) ’De-
signing the supply chain of microbial proteins from municipal
solid waste and sewage’ Journal of Cleaner Production, 490, p.
144712.

Pallant, J. (2020)SPSS survival manual: A step-by-step guide
to data analysis using IBM SPSS. London: McGraw-Hill Edu-
cation.

Rodrigue, J.P. and Wang, G.W. (2022) ’Cruise shipping sup-
ply chains and the impacts of disruptions: The case of the Carib-
bean’, Research in Transportation Business & Management, 45,
p. 100551.

Tavakol, M. and Dennick, R. (2018) "Making sense of Cron-
bach’s alpha’,International Journal of Medical Education, 2,
pp. 53-55.

The Business Year (2025)Oman’s Ports in 2025: Expan-
sion, Green Growth, and Rising Cargo Volumes. Available at:
https://thebusinessyear.com/article/ports-oman-2025/(Accessed:
11 July 2026).

Tovar, B. and Wall, A. (2022) ’The relationship between
port-level maritime connectivity and efficiency’, Journal of Trans-
port Geography, 98, p. 103213.

Wendler-Bosco, V. and Nicholson, C. (2020) *Port disrup-
tion impact on the maritime supply chain: a literature review’,
Sustainable and Resilient Infrastructure, 5(6), pp. 378-394.

Yap, W.Y. and Ho, J. (2023) ’Port strategy and performance:
empirical evidence from major container ports and implications
for role of data analytics’, Maritime Policy & Management,
50(5), pp. 608-628.



