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Abstract: The study aimed to analyze the impact of information sharing, management
information systems, and technology integration on operations logistics integration to
improve operational efficiency. The study also tested the mediating effect of supply chain
risk management and the moderating role of supply chain complexities in the context of
Saudi Arabian manufacturing companies. Cross-sectional quantitative data was
collected from 320 manufacturing companies’ employees through self-administered
questionnaires which were distributed through a convenient sampling technique. The
SEM results show that information sharing, management information sharing, and
technology integration positively and significantly impact operational logistics
integration. Further operations logistics integration and supply chain risk management
also positively and significantly impact on operational efficiency. The indirect mediating
effect showed that supply chain risk management was not significantly mediated
between operations logistics integration and operational efficiency. In contrast,
moderating effect results also show that supply chain complexity significantly
strengthens the relationship between operations logistics integration and operational
efficiency. These findings contributed that increasing, management information systems,
information sharing, and technology integration is crucial for improving operational
logistics integration. Besides, organizations should consider the role of supply chain
complexity in strengthening the relationship between logistics integration and
operational efficiency.

Keywords: Operational Efficiency, Management Information System, Supply Chain Risk
Management, Technology Integration.

*Corresponding Author: mdoghan@kfu.edu.sa (M. A. A. Doghan),
s.mirzaliev@tsue.uz (S. Mirzaliev)



mailto:mdoghan@kfu.edu.sa
mailto:s.mirzaliev@tsue.uz

Mohammed A. Al Doghan, Sanjar Mirzaliev/ Oper. Res. Eng. Sci. Theor. Appl. 7(1)2024 373-394

1. Introduction

In the current competitive environment, operational efficiency has become an
important factor for the success of organizations (Nguyen et al,, 2018). Operational
efficiency represents how a company can deliver its products, minimize costs, and
maintain the high quality of its products (Ajiga et al., 2024). This is the reason, the
organization achieving operational efficiency is not only important for productivity
but it is also important for increasing the satisfaction of the customers (Akinsulire et
al., 2024). As companies strive to optimize their operations, logistics integration
emerges as a key component in streamlining processes and aligning resources
throughout the supply chain (Judijanto et al., 2024). Manufacturers can ensure a
smoother flow of information and materials by effectively integrating logistics
functions, ultimately improving operational efficiency (Mugoni et al., 2023). Logistics
integration becomes an important factor in increasing the firm's operational efficiency
because it involves coordinating different logistics activities like warehousing,
inventory management, and transportation (Tongzon & Nguyen, 2021). Effective
logistics integration also enhances prominence across the supply chain, allowing
manufacturers to identify inefficiencies and areas for improvement (Zacharias &
Boopathy, 2022). This holistic approach not only streamlines operations but also
strengthens relationships with suppliers and customers, leading to a more resilient
supply chain. Therefore, focusing on logistics integration is crucial for manufacturing
firms looking to be competitive globally (Judijanto et al.,, 2024). In this regard, the
study focused on the association concerning operational logistics integration and
operational performance.

As logistics integration becomes an integral factor in improving operational
efficiency. Researchers argued that different determinants contribute to enhancing
logistics integration, especially information sharing, technology integration, and
management information systems (Bhima et al., 2023; Uddin, 2023). Among these
factors, information sharing in the supply chain partners helps in taking better
decision making to handle the market changes (Ma & Zhang, 2024). By exchanging
data which is a reality regarding the inventory level, and production schedules,
manufacturers can coordinate their operations more effectively (Valashiya & Luke,
2023) which leads to improved operational efficiency. Moreover, technology
integration also helps to encompass advanced technologies to boost logistics
capabilities by automating processes and providing valuable insights through data
analytics (Zheng & Zhou, 2023). Similarly, management information systems play an
essential role in consolidating information and streamlining communication across
the supply chain, making organizations operate more efficiently (Di Capua et al,
2023). Seeking, previous studies relationship study, it is important to test the impact
of information sharing, technology integration, and management information on
operational efficiency through logistics integration.

Extant studies of the association of logistics integration with operational efficiency
have been tested but various authors argued that supply chain complexity helps to
increase the logistics integration to increase the organization's efficiency (Al-
Rawashdeh et al, 2023). The supply chain consists of different factors for the
management of different interdependent components, such as multiple suppliers,
distribution channels, and diverse customer requirements (Iftikhar et al., 2023). As
supply chains grow more complex, the effectiveness of logistics integration efforts can
vary which influences how well operational efficiency is achieved. This complexity can
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introduce significant challenges in communication and coordination, potentially
undermining the positive impacts of logistics integration on operational efficiency
(Chatha & Jalil, 2022). Understanding how supply chain complexity increases logistics
integration helps to increase operational efficiency for manufacturing firms (Isik,
2011). It can help them make informed strategic decisions and allocate resources
effectively in an increasingly complex operational environment (Isik, 2011).
Addressing these complexities is crucial for manufacturers to fully leverage logistics
integration to enhance their operational efficiency and maintain competitiveness in
the market (Al-Rawashdeh et al., 2023). Therefore, the study focused on the impact of
operations logistics integration through supply chain complexities.

After seeking the significant relationship in the extant studies, various gaps still
exist in the extant literature that could be addressed in the current study. For instance,
most of the previous studies are mainly directed or individual variable influence
namely information sharing, technology integration, and management information
systems on operational performance, without adequately addressing the
interconnectedness of these factors within a holistic logistics framework systems
(Bhima et al.,, 2023; Kedi et al., 2024; Uddin, 2023; Zheng & Zhou, 2023). Previous
studies found that supply chain risk management significantly mediates (Wagqas et al,,
2023). Furthermore, in the study of Uddin (2023), supply chain risk management was
used as a mediating effect between information sharing and operational performance
butignored the management information system. Therefore, to address previous gaps,
the study focused on the supply chain risk management as a mediator. Furthermore,
the relationship between logistics integration and operational efficiency is not clear
(Kedi et al., 2024; Uddin, 2023). Extant studies have also shown the lack of empirical
evidence specifically examining the moderating effects of supply chain complexity on
the logistics integration-efficiency relationship, especially in the context of
manufacturing firms (Bhima et al,, 2023; Kedi et al,, 2024; Uddin, 2023; Zheng & Zhou,
2023). This oversight limits the understanding of how these complex dynamics affect
operational outcomes in a rapidly evolving business environment. Furthermore, much
of the extant literature tends to concentrate on Western contexts, leaving a substantial
gap regarding the applicability of these findings to the unique cultural and economic
conditions of Saudi Arabia. Addressing these gaps could provide valuable insights for
manufacturers in the region, enabling them to leverage logistics integration effectively
to enhance operational efficiency. Therefore, to address previous gaps, the study
aimed to test the impact of information sharing, management information systems,
and technology integration on logistics integration to improve operational efficiency.
The study also tested the mediating effect of supply chain risk managementand supply
chain complexities in the context of Saudi Arabian manufacturing companies.

The study with the objective holds significant values from both theoretical and
practical perspectives of Saudi Arabian manufacturing companies’ context.
Theoretically, the study contributed to a body of literature to extend the knowledge
by clarifying the interrelationships among logistics integration, information sharing,
technology integration, management information systems, and operational efficiency
within the context of the Saudi manufacturing sector. Through integrating these
constructs into a cohesive framework, the study enhances understanding of how these
elements interact, especially regarding the moderating effects of supply chain
complexity. From a practical perspective, study findings contributed different valuable
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insights for the manufacturing firms to raise operational efficiency by recognizing the
critical role of logistics integration and supply chain complexities. This study serves as
a foundational reference for policymakers and industry leaders seeking to raise a
more integrated and efficient manufacturing environment in Saudi Arabia

2. Literature Review

2.1 Information Sharing and Operations Logistics Integration

Information sharing is an important component of the management of supply chain
operations which provides transparency that supports logistics integration in various
operational activities (Xu & He, 2024). In other words, Valashiya & Luke, (2023)
defined that it also helps to increase collaborations and enable faster response timely.
Extant studies highlighted the importance of information-sharing capabilities for
logistics integration (Valashiya & Luke, 2023). Sundram et al. (2020) further
established that data sharing helps coordinate logistics activities, reducing lead times
and improving service delivery across the supply chain. Similarly, Vafaei-Zadeh et al.
(2020) found that robust information-sharing systems directly correlate with
enhanced operational logistics integration, especially in data-driven environments
where supply chain disruptions are frequent. Zheng & Zhou, 2023) also added that
such integration allows firms to manage their logistics operations efficiently,
achieving higher flexibility and alignment in dynamic market conditions. However,
some researchers argued that information sharing can only be effective if data is
reliable and security measures are in place to maintain trust between partners (Ma &
Zhang, 2024). The research is further consistent with the study of (Bhima et al., 2023;
Uddin, 2023) where they highlighted that transparent information exchange leads to
reduced lead times and improved inventory management. In an environment where
manufacturing firms face increasing competition and pressure to meet customer
demands, the ability to share timely and accurate information becomes paramount
Based on extant studies confirm that information sharing significantly affects
operational logistics integration by improving visibility, raising trust, and reducing
operational friction.

2.2 Technology Integration and Operations Logistics Integration

Technology integration helps to integrate digital tools in the logistics functions to
improve the operational coordination in the organization. Technology integration
helps to improve the logistics integration of the organization by providing proper
digital technology and good infrastructure (Judijanto et al., 2024). The same findings
have been concluded where the technology integration and logistics integration
relationship was positive and significant (Fernando, Wahyuni-TD, et al., 2023). Zheng
& Zhou, (2023) also found that digital transformation enables real-time tracking and
predictive analytics, which directly enhance logistics integration. Dexter and
Richardson (2020) also found that companies adopting advanced technological tools
reported greater logistics cohesion and adaptability to market changes. Rejeb et al,
(2021) further highlighted that firms with a high level of technological integration can
streamline logistics activities, therefore reducing costs and enhancing operational
performance. These findings underscore the positive effect of technology integration
on logistics integration, although some scholars argued that technological investments
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require careful alignment with company strategies to achieve full benefits (Sun et al.,
2022). In another study, Ewuga et al. (2023) also found the positive and significant
impact of technology integration on logistics integration. They also further argued that
further relationships could be tested in other countries to know the variation in the
results. Previous studies are further consistent with the study of (Samad et al., 2023;
Zheng & Zhou, 2023) who support this finding by noting that technology enables
quicker decision-making and more agile responses to market demands. In a rapidly
changing business setting, the ability to adapt to fluctuations in demand is crucial for
maintaining a competitive edge. These previous studies have shown that technology
integration plays a significant role in facilitating logistics integration, provided that
companies align their tech adoption strategies with operational needs.

2.3 Management Information System and Operations Logistics Integration

The management information system also plays an integral role in the handling and
managing of information in the organization which helps to provide better decision-
making in organizations (Purnomo et al,, 2023). In another context, MIS also increases
logistics integration through the restructuring of information flow across various
logistics functions (Ragazou et al,, 2023). This argument is further supported by the
study of Bhima etal, (2023) where the findings also show that MIS enhances visibility
and control over logistics processes (Ragazou et al., 2023). Diawati et al, (2023) also
found that companies with strong MIS capabilities improved logistical coordination,
allowing for timely responses to operational challenges. Furthermore, Rachmad et al,
(2024) observed that MIS implementations are essential for reducing communication
gaps and promoting process standardization, which raises logistics integration.
However, it is also argued d that the success of MIS depends on user competency and
data quality, signifying that firms need to invest in training and system maintenance
to maximize integration benefits (Okolo etal., 2024). A further empirical study of Ajiga
etal, (2024) also found a positive and significant impact of management information
systems on logistics integration. The results are consistent with the study of (Bhima
et al, 2023; Uddin, 2023) where they highlighted that transparent information
exchange leads to reduced lead times and improved inventory management. In an
environment where manufacturing firms face increasing competition and pressure to
meet customer demands, the ability to share timely and accurate information becomes
paramount Extant literature has shown that management information sharing has a
substantial impact on logistics integration through centralizing data and enhancing
decision-making capabilities, although it requires adequate user training to achieve
optimal results.

2.4 Operations Logistics Integration and Operational Efficiency

Operational efficiency which shows the ability how minimize waste could help to
maximize the output which is increased from the better logistics integration in a
company (Al-Dweiri et al., 2024). This argument is reflected in the study of lo Storto &
Evangelista, (2023) where they found that logistics integration enhances efficiency by
creating a cohesive flow of goods and services, reducing redundancies. Mugoni et al,
(2023) add that firms with high logistics integration experience smoother operations,
which improves their general response time and adaptability in competitive
environments. Similarly, Mpuon et al, (2023) demonstrated that logistics integration
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supports operational efficiency by ensuring resource optimization, ultimately leading
to cost savings. However, the degree of this impact may vary and this could affect
differently to improve operational efficiency (Sriboonlue et al., 2024). Another
empirical study also found that logistics integration has an impact on the operational
efficiency of organizations. Sriboonlue et al, (2024) also concluded that logistics
integration significantly influences operational performance and they also argued that
further research could be explored on other countries with other relationships.
Previous studies have shown that logistics integration significantly contributes to
operational efficiency.

2.5 Supply Chain Risk Management and Operational Efficiency

The supply chain risk management should that how the risk could be identified
during the supply chain operations performance (Munir et al.,, 2020). In other words,
supply chain risk management increases operational efficiency by providing better
risk assessment operations (Fernando, Tseng, et al.,, 2023). Wong et al. (2024) also
explored SCRM practice's effect on operational efficiency where they found proactive
risk management minimizes disruptions, thus maintaining efficient operations. Zhan
etal. (2024) also observed that SCRM contributes to operational stability by reducing
vulnerabilities and ensuring smoother production flows. Additionally, (Kauppi et al.,
2016) found that companies that integrated SCRM into their logistics operations
managed to maintain higher levels of efficiency, especially in industries prone to high
variability and uncertainty. However, critics argued that SCRM practices can
sometimes increase operational costs, potentially offsetting efficiency gains
(Aghapouretal,, 2017). Generally, SCRM positively affects operational efficiency, firms
must balance risk management practices with cost considerations. In the same vein,
(Fernando, Tseng, et al, 2023 further findings show that supply chain risk
management also has a positive and significant impact on the operational efficiency.
These findings show the importance of proactive strategies in stabilizing operations
among potential disruptions. The same findings are concluded with the study of
(Munir et al., 2020; Rezki & Mansouri, 2024). These previous studies shown that
supply chain risk management is an integral component for operational efficiency.

2.6 Mediating Effect of Supply Chain Risk Management

Previous studies indicated supply chain risk management is a significant indicator
of operational efficiency. In the same vein, logistics integration also improves the
operational efficiency of the organizations. These relationships were tested directly
but ignored with mediated effects. Based on these relationships mediating role of
SCRM between logistics integration and operational efficiency because authors argued
that supply chain risk management is a significant mediator (Waqas et al,, 2023),
particularly in the study of (Waqas et al., 2023) suggested that supply chain risk
management provides an added layer of stability to logistics integration efforts,
enhancing operational efficiency. Further study by (Odimarha et al., 2024) confirms
this view, showing that firms with strong logistics integration and supply chain risk
management practices achieve higher efficiency through mitigating risks that would
otherwise disrupt operations. Qiao & Zhao, (2023) further added the view that
integrating risk management into logistics operations allows firms to handle
unexpected disruptions better, therefore maintaining operational efficiency. Some
studies, however, suggest that the benefits of this mediating effect are contingent on
the firm's risk tolerance and resource allocation to supply chain risk management
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(Tukamuhabwa et al., 2023). Moreover, extant studies focused on the direct and
individual influence of information sharing, technology integration, and management
information systems on operational performance, without adequately addressing the
interconnectedness of these factors within a holistic logistics framework systems
(Bhima et al.,, 2023; Kedi et al., 2024; Uddin, 2023; Zheng & Zhou, 2023). Previous
studies found that supply chain risk management significantly mediates (Wagqas et al.,
2023). Furthermore, Uddin (2023) argued that supply chain risk management was
used as a mediating effect between information sharing and operational performance
but ignored by the management information system. Thus, these previous studies
recommended that the effect mediator can be used in supply chain risk management.

2.7 Supply Chain Complexity as a Moderator

The association of logistics integration with operational efficiency has been tested
but still relationship is still not clear. Therefore, based on the inconsistencies, authors
argued that supply chain complexity helps to increase the logistics integration to
increase the organization's efficiency (Al-Rawashdeh et al., 2023). The supply chain
consists of different factors for the management of different interdependent
components, such as multiple suppliers, distribution channels, and diverse customer
requirements (Iftikhar et al., 2023). As supply chains grow more complex, the
effectiveness of logistics integration efforts can vary which influences how well
operational efficiency is achieved. This complexity can introduce significant
challenges in communication and coordination, potentially undermining the positive
impacts of logistics integration on operational efficiency (Chatha & Jalil, 2022).
Therefore, the supply chain could be used as a moderating variable because Al-
Rawashdeh et al, (2023) found that high supply chain complexity can hinder logistics
integration efforts that could minimize operational efficiency. On the other hand,
Iftikhar et al, (2023) argued that with adequate integration tools, the firms could
manage complexity effectively which could increase supply chain operations. Isik,
(2011) further posited that supply chain complexity requires advanced integration
strategies to maintain the efficiency of the organizations. Thus, based on the previous
discussion, supply chain complexities could be used as a moderating variable because
the level of complexity either enhances or constrains operational efficiency depending
on integration capabilities.

2.8 Conceptual Framework and Hypothesis Development

After reviewing the literature various gaps have been identified. Extant studies
mainly focused on the direct and individual effect of information sharing, technology
integration, and management information systems on operational performance,
without adequately addressing the interconnectedness of these factors in one
research framework. Furthermore, previous studies also have mainly focused on the
direct effect of logistics integration while ignoring the mediating effect of supply chain
risk management significantly. Therefore, to address the previous gap, research used
operations logistic integration as a moderating variable. Furthermore, the connection
among logistics integration and operational efficiency is not clear. Extant studies have
also shown the lack of empirical evidence specifically examining the moderating
effects of supply chain complexity on the logistics integration-efficiency relationship,
especially in the context of manufacturing firms in Saudi Arabia. Therefore, this study
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fills this gap, study used as moderator is supply chain complexity. After identifying the
various gaps, the current study has formulated the current research framework in
Figure 1 below,

Supply Chain Risk

Management
Management
Infarmation System
Operations Logistics Opelraltlonal
Information Sharing Integration Efficiency
Technology
Integration supply Chain
Complexity

Figure 1: Research Framework

The study has the following research hypothesis below which is formulated from
an extensive review of literature from both theoretical and empirical perspectives.

H1: Information sharing has a significant effect on operations logistics integration.

H2: Technology integration has a significant effect on operations logistics integration.
H3: Management information system has a significant effect on operations logistics
integration.

H4: Operations logistics integrations have a significant effect on operations efficiency.
H5: Supply chain risk management has a significant effect on operational efficiency.
H6: Operations logistics integration significantly affects operations efficiency with the
mediating effect of supply chain risk monument.

H7: Operations logistics integration significantly affects operations with the moderating
effect of supply chain complexity.

3. Methodology

3.1 Research Strategy

Researchers often utilize surveys to gather data from organizations or individuals.
Surveys are especially effective for studies that seek to measure both independent and
dependent variables, allowing for the rapid collection of participant information
(Amin et al,, 2022). This method involves gathering data about people's knowledge,
attitudes, and behaviors, making it a valuable tool for description, comparison, and
explanation. Sierles, (2003) pointed out that surveys are relatively cost-effective,
especially when self-administered, and they provide a unique ability to describe
characteristics of large populations that few other observational methods can match.
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Given the time and budget constraints for data collection, employing the survey
method proves to be a practical choice for research. Therefore, the current study has
used the survey to collect the data.

Survey instrument adopted from the extant literature. Logistics integration was
measured by four questions (Alam et al., 2014), and technology was also measured by
five items (Alam etal., 2014). Management information systems comprise three items
Chapman & Kihn, (2009). Information sharing is also measured by three items (Liu et
al,, 2015). Further supply chain risk management was measured from 3 items which
were taken from (Uddin, 2023). Supply chain complexity is measured by four items
(Chand et al., 2022). Lastly, operational efficiency was measured by 8 items (Al Yami
et al,, 2022). The above items were measured on five-point scale items which were
ranked 1 for strongly disagree and 5 for strongly agree.

3.2 Research Design

The research used the quantitative research approach for testing hypotheses
through a systematic and scientific method to quantify data (Bloomfield & Fisher,
2019). The research approach was aligned with the research objectives. A cross-
sectional approach was adopted where data collected in one time frame (Sekaran,
2016). This involved gathering survey data from one organization, reflecting a
snapshot of the variables under study. Cross-sectional research often employs various
survey techniques to obtain data, integrating multiple quantitative methods for a
comprehensive analysis (Sekaran, 2016). Therefore, a study has used this research
design for the current study.

3.3 Population, Sampling, and Sample Size

Study population was manufacturing company’s employees in Saudi Arabia. The
data was collected from these participants through the self-administered survey
instrument The population was limited to employees within these manufacturing
firms, ensuring that respondents had the necessary information to address study
objectives (Sekaran, 2016). The goal of selecting these participants was to gain an in-
depth understanding of the phenomena under investigation. A sample size greater
than 30 and fewer than 500 is considered suitable for many studies (Sekaran, 2016).
For this research, convenience sampling was utilized to effectively recruit
participants. The convenience sampling technique was especially useful in this
context, as it facilitated the collection of data from a sufficient number of employees
addressing time constraints and reducing costs (Etikan et al, 2016). The total
questionnaires were distributed to 450 employees of manufacturing companies in
Saudi Arabia. Among those 330 were returned where 320 were useable for further
analysis. The collected data were analyzed through SPSS and AMOS.

3.4 Respondents Profile

Below Table 1 shows the demographic characteristics of the respondents of
manufacturing companies in Saudi Arabia. Among the respondents of the employees,
there were 62.5% were male as compared to females which shows more respondents
as compared to females Saudi Arabia is not a female dominant society, especially in
the corporate sector. The age distribution shows a strong presence of younger

381



Mohammed A. Al Doghan, Sanjar Mirzaliev/ Oper. Res. Eng. Sci. Theor. Appl. 7(1)2024 373-394

workers, with 46.9% falling within the 25-34 age group, indicating a workforce that is
relatively young and potentially open to innovation and new technologies. Educational
attainment is notably high, with 56.3% of employees holding a Bachelor's degree,
which suggests a skilled labor force equipped to handle the demands of modern
manufacturing processes. Furthermore, the years of experience data reveal that a
significant portion of employees (56.3%) have 5 years or less of experience, which
may imply a fresh influx of talent and perspectives within the industry. The above
results are predicted in Table.1 below,

Table 1: Demographic Characteristics

Demographic Variable Category Frequency (N) Percentage (%)

Gender Male 200 62.5
Female 120 37.5
Age Group 18-24 years 50 15.6
25-34 years 100 313
35-44 years 90 28.1
45-54 years 50 15.6

55 years and above 30 9.4
Education Degree High 40 12.5
Bachelor's 180 56.3
Master's 70 219

PHD 30 9.4

Years of Experience 0-2 years 80 25
3-5 years 100 313

6-10 years 80 25
11 years and above 60 18.8

3.5 Model Fit and Construct Measurement

The measurement model of the study was assessed from three parameters namely
absolute fit, incremental fit, and parsimonious fit. In these criteria, for absolute fitness
acceptable value for RMSEA is below 0.008 and the GFI value is above 0.90 (Hair et al.,
2017). The initial measurement model in this study achieved an acceptable RMSEA
value of 0.066, but the GFI value was suboptimal at 0.851. Regarding incremental fit,
the threshold for AGF], CFI, TLI, and NFI is a value above 0.90 (Hair Jr et al., 2020). In
this model, CFI (0.929) and TLI (0.919) met these criteria, and AGFI (0.913) and NFI
(0.925) met the threshold values. Lastly, the parsimonious fit was evaluated with
Chisq/df, which should be below 3.0 (Hair Jr etal., 2020). The model met this criterion,
as the Chisq/df value was 1.928, indicating a satisfactory parsimonious fit. The
previous values show the model's fitness of the constructs.

After the constructs model fitness, the next step is to assess the model from “factor
loadings, composite reliability (CR), alpha, and average variance extracted (AVE)”
which are considered to be a critical indicator. Among these factor loadings represent
the correlation between observed variables and their underlying latent constructs,
with loadings of 0.70 or higher indicating strong item-construct alignment (Hair et al.,
2017). For construct reliability, CR values should exceed 0.70 to indicate adequate
internal consistency, and an acceptable value for alpha is also greater than 0.70. Table
2 predicted values show that all factors loadings and alpha values were greater than
above threshold holds values which shows the construct convergent validity.
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Table 2: Construct Descriptive and Reliability

Constructs Coding’ Mean SD Loading Alpha Standardized
S Regression

Weight

Information Sharing IS1 3.275 0.682 0.845 0.869 0.812*

IS2 3312 0.734 0.853 0.821*

IS3 3.31 0.688 0.862 0.837*

Technology Integration TI1 4215 0.723 0.81 0.863 0.852*

TI2 3325 0.689 0.812 0.870*

TI3 3.345 0.706 0.818 0.841*

T4 4275 0.73 0.84 0.832*

TI5 3.32 0.698 0.824 0.821*

Management MIS1 3.345 0.742 0.855 0.870 0.846*
Information Systems

MIS2 331 0.677 0.859 0.839*

MIS3 3305 0.682 0.861 0.850*

Operations Logistics OLI1 3.355 0.754 0.872 0.880 0.868*

Integration

OLI2 4225 0.694 0.865 0.845*

OLI3 3.325 0.707 0.877 0.860*

OLI4 3.21 0.722 0.864 0.850*

Supply Chain Risk SCRM1  3.33 0.736 0.88 0.885 0.876*

Management

SCRM2 4.275 0.719 0.879 0.855*

SCRM3  3.315 0.688 0.884 0.840*

Supply Chain Complexity =~ SCC1 3.350 0.688 0.860 0.870 0.834*

SCC2 3312 0.709 0.853 0.848*

SCC3 4313 0.725 0.855 0.825*

SCC4 3.36 0.714 0.862 0.844*

Operational efficiency OE1 3421 0.872 0.89 0.831 0.861*

OE2 3.453  0.725 0.867 0.849*

OE3 3.440 0.712 0.879 0.858*

OE4 3.473 0.72 0.87 0.845*

OE5 3.444 0.73 0.865 0.852*

OE6 3482 0.715 0.878 0.860*

OE7 3433 0.719 0.862 0.847*

OE8 3464 0.724 0.874 0.855*

3.6 Discriminant Validity

The discriminant validity shows that each construct is different from another
construct which is essential to ensuring the model measures unique concepts
accurately. For the assessment of discriminant validity in AMOS, the Fornell-Larcker
criterion is applied commonly where square square root of each construct’s AVE
should be greater than its correlations with other constructs (Henseler et al., 2015).
Typically, an AVE of 0.50 or higher for each construct is required, indicating that over
50% of the variance is explained by the construct’s indicators. When the square root
of AVE values, which are on the diagonal of the Fornell-Larcker table, exceed the inter-
construct correlations (off-diagonal values) then the discriminant validity is
confirmed, indicating that each construct is conceptually and empirically
distinguishable from others. Table 3 values shows that each construct's diagonal
values are greater than from below values.
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Table 3: Discriminant Validity

IS TI MIS OLI SCRM SSC OE
IS 0.853
TI 0.651 0.821
MIS 0.621 0.663 0.853
OLI 0.515 0.574 0.559 0.871
SCRM 0.523 0.532 0.578 0.641 0.876
SCC 0.512 0.564 0.556 0.508 0.654 0.854
oC 0.231 0.313 0.341 0.132 0.232 0.452 0.892

3.7 Hypothesis Results

The next after the model fitness and assessment is to test the study hypothesis. For
this purpose, researchers employed the structural model employing the SEM
technique. The direct effect SEM analysis shows that information sharing has a
positive and significant impact on the operations and logistics integration of
manufacturing companies in Saudi Arabia and this relationship supports hypothesis
1. These results indicated that effective communication among supply chain partners
enhances logistical efficiency and coordination. Similarly, hypothesis H2 results show
that technology integration positively impacts operations logistics integration which
demonstrates that the adoption of advanced technologies facilitates efficient logistics
processes, which are essential for maintaining competitiveness in the manufacturing
sector. The findings for hypothesis H3 further emphasized the importance of
management information systems (MIS), which are shown to have a significant
positive impact on operations logistics integration through improving data
management and decision-making capabilities. In addition, hypothesis H4 results
show that operations logistics integration positively and significantly enhances
operational efficiency which shows its critical role in optimizing resource utilization
and general performance in manufacturing firms. Furthermore, supply chain risk
management (H5) is shown to have a positive impact on operational efficiency which
shows its importance in mitigating disruptions and enhancing performance. On the
other hand, the mediation hypothesis (H6) was rejected which indicates that the
relationship between logistics integration and operational efficiency does not depend
on risk management. Further moderating, effect results showed the significant
positive moderating effect of supply chain complexity which confirmed hypothesis 7.
This suggests that as supply chain complexity increases, the positive impact of
operations logistics integration on operational efficiency is amplified, reinforcing the
need for manufacturing firms to navigate their complex supply chain environments
effectively. The above results are predicted in the following Table 4.

Table 4: Study hypothesis Results

Relationships Coefficients S.E T Statistics  Conclusion
IS->0LI 0.475 0.085 5.588 Not Rejected
TI->O0LI 0.380 0.079 4.794 Not Rejected

MIS->OLI 0.425 0.082 5.183 Not Rejected
OPI->OE 0.541 0.09 6.001 Not Rejected
SCRM->OE. 0.392 0.078 4.999 Not Rejected
OLI->SCRM->0E 0.211 0.095 2.105 Rejected
SCC*OLI-<OE 0.263 0.086 3.023 Not Rejected
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Figure 2: Beta Coefficients Values

4. Discussion

The study aimed to test the impact of information sharing, management
information systems, and technology integration on logistics integration to improve
operational efficiency. The study also tested the mediating effect of supply chain risk
management and the moderating role of supply chain complexities in the context of
Saudi Arabian manufacturing companies. For this purpose, data was collected from
the employees of manufacturing companies in Saudi Arabia. The direct effect results
show that information sharing has a positive and significant impact on the operations
and logistics integration of manufacturing companies in Saudi Arabia. These findings
show that in Saudi Arabia manufacturing company’s effective communication among
supply chain partners not only streamlines processes but it also enhances
coordination, which is critical for achieving operational efficiency. The results are
consistent with the study of (Bhima et al., 2023; Uddin, 2023) where they highlighted
that transparent information exchange leads to reduced lead times and improved
inventory management. In an environment where manufacturing firms face increasing
competition and pressure to meet customer demands, the ability to share timely and
accurate information becomes paramount. As Saudi Arabia in their industrial zone
wants rapid growth as per the government's Vision 2030 which ms to diversify the
economy and reduce dependence on oil revenues. Therefore, to capitalize on these
opportunities, manufacturing firms must prioritize the establishment of collaborative
relationships with suppliers, distributors, and other partners. This can be achieved
through implementing integrated information systems that facilitate real-time data
sharing and could promote collaborative planning efforts that can provide
stakeholders with immediate access to critical information which can increase the
economic growth of the economy.

Furthermore, technological integration also has a positive and significant impact
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on the operational logistics integration of manufacturing companies in Saudi Arabia.
These findings show that Saudi Arabian manufacturing companies pay greater
attention to the adoption of advanced technologies, such as automation, artificial
intelligence (AI), and data analytics, which significantly facilitates smoother logistics
operations. This outcome is further consistent with the study of (Samad et al.,, 2023;
Zheng & Zhou, 2023) who support this finding by noting that technology enables
quicker decision-making and more agile responses to market demands. In a rapidly
changing business setting, the ability to adapt to fluctuations in demand is crucial for
maintaining a competitive edge. These findings emphasized that for the Saudi Arabian
manufacturing companies leveraging technological advancements is essential for
optimizing operations. The implementation of automated systems could lead to
increased efficiency in warehousing and transportation because automated guided
vehicles could streamline material handling processes which can improve operational
efficiency. Furthermore, management information systems also positively and
significantly affect the logistics integration of manufacturing companies in Saudi
Arabia. These findings show that in Saudi Arabia manufacturing companies effective
MIS plays a vital role in improving data management and supporting informed
decision-making, so enhancing logistics processes. The results are similar to the study
of (Adeitan et al, 2021; Tang et al, 2024) where they identify management
information systems as a critical enabler for achieving operational excellence,
underscoring its importance in modern manufacturing environments. In Saudi Arabia,
where manufacturing firms are increasingly relying on data-driven decision-making,
implementing robust MIS is essential for optimizing logistics operations. These
findings enforced that Saudi Arabian manufacturing companies should focus on
management information systems because a well-implemented management
information system can provide real-time visibility into logistics operations. This
visibility allows firms to monitor inventory levels, track shipments, and analyze
performance metrics, enabling them to make proactive adjustments as needed that
can enhance their ability to respond to changing market conditions and customer
demands which improve the operational efficiency of the organizations.

Further results show that operations logistics integration also has a positive and
significant impact on the operations efficiency of manufacturing companies in Saudi
Arabia. This relation advocated that well-coordinated logistics streamline
manufacturing processes by improving inventory management, and distribution
efficiency where all of which are critical to reducing lead times and costs which
increases the operational efficiency of the organizations. The results are consistent
with the study of (Sazu & Jahan, 2022; Trakulsunti et al., 2023) where they found that
efficient logistics integration has been shown to support operational efficiency. This is
further supported by the study of Vafaei-Zadeh et al, (2020), who also highlighted that
efficient logistics integration allows Saudi firms to respond to market demands with
agility, and optimize resource utilization which helps to improve operational
efficiency. In the same vein, further findings show that supply chain risk management
also has a positive and significant impact on the operational efficiency of Saudi Arabia
manufacturing companies. These findings show the importance of proactive strategies
in stabilizing operations among potential disruptions. The findings are supported by
the study (Munir et al., 2020; Rezki & Mansouri, 2024). These findings confirmed that
Saudi firms should develop a strong risk management system to minimize disruptions,
maintain consistent production levels, and reduce operational costs associated with
sudden supply chain disruptions that can increase operational efficiency.
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On the other hand, the mediating effect of supply chain risk management is not
mediated between the relationship of operations logistics integration and the
operational efficiency of manufacturing companies in Saudi Arabia. This relationship
shows that supply chain risk management does not mediate the relationship between
operations logistics integration and operational performance in Saudi Arabian
manufacturing companies. The possible reason for not mediating may be because
logistics integration directly influences operational performance through streamlined
processes and enhanced resource utilization, minimizing delays and reducing costs
independently of risk management interventions. In this context, risk management
likely plays a more supportive, rather than transformative, role by stabilizing
operations in the face of disruptions rather than amplifying the gains from logistics
integration. Another possible reason might be that in Saudi Arabian manufacturing
companies, many manufacturing companies may already have strong logistics
systems in place that directly improve operational performance, with risk
management functioning more as a precautionary measure than a performance
enhancer. This suggests that while supply chain risk management is critical for
resilience, its impact may be more direct rather than acting as a bridge between
logistics integration and operational performance. These arguments are further
supported by the findings of (Waqas et al.,, 2023).

In another context, moderating effect results show that supply chain complexity
also positively and significantly moderated the relationship between operational
logistics integration and the operational efficiency of manufacturing companies in
Saudi Arabia. These findings indicated that when the supply chain complexity
increases, the positive impact of logistics integration on operational efficiency also
increases. This insight is especially relevant for manufacturing firms in Saudi Arabia,
where navigating complex supply chains is essential for optimizing performance. As,
moderating effect has been tested first time, therefore extant findings could not be
supported. The findings are further reinforced with the study of Al-Rawashdeh et al,
(2023) and they argued that supply chain complexity played an important role to
increase the performance of the organization. Based on the findings, it is
recommended that in Saudi Arabia manufacturing companies should invest in supply
chain mapping and analysis to identify potential areas for improvement that can help
firms gain insights into the interdependencies within their supply chains and develop
strategies to enhance coordination and collaboration among stakeholders.
Additionally, raising strong relationships with suppliers and partners could improve
communication and collaboration which enables firms to improve their logistics
integration that could lead to improved operational efficiency.

5. Theoretical and practical Implications

The findings with the extended model of supply chain risk management as a
mediating variable and supply chain complexity as a moderating variable contributed
theoretical and practical implications in the context of Saudi Arabian manufacturing
companies. Theoretically, the positive and significant impact of information sharing,
technology integration, management information systems, and logistics integration
aligns with theories of supply chain management that highlight the importance of
collaboration and technology in enhancing operational performance. Furthermore,
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the study also contributed to the significant moderating effect of supply chain
complexity between logistics integration and operational efficiency in the context of
Saudi Arabian manufacturing companies. The study with this relationship enriches the
theoretical enhancement by signifying that the effectiveness of logistics integration
strategies may vary depending on the level of complexity within the supply chain,
prompting researchers to explore the contextual factors influencing supply chain
performance. The study with the current model could also help other researchers
explore their research area in the future with the extended model of any other
moderating and mediating variable. On the other hand, the study also has some
practical implications in the context of Saudi Arabia manufacturing companies. Firstly,
positive and significant relationships indicated that firms should prioritize raising
information-sharing practices and investing in advanced technologies to streamline
logistics processes. Furthermore, study findings also emphasize the need for
companies to proactively manage supply chain complexities which could improve the
logistics integration efforts and may yield greater benefits in more complex
environments to increase the operational performance. In other words, companies
should also invest the supply chain risk management strategies that could help
identify weaknesses and enhance their general operational resilience. By adopting
these practical strategies, manufacturing firms in Saudi Arabia can position
themselves to better navigate challenges, optimize performance, and align with the
national goals of economic diversification and growth under Vision 2030.

6. Conclusion and Future Directions

The study tested the operations logistics integration information system enablers'
influence on operations efficiency through supply chain risk management with the
moderating role of supply chain complexity of Saudi Arabian manufacturing
companies. For this purpose, 320 manufacturing company employees through self-
administered questionnaires which were distributed through a convenient sampling
technique. Used cross-sectional research design, quantitative research approach, and
structural Equation Modeling (SEM) technique. The SEM results show that
information sharing, management information sharing, and technology integration
positively and significantly impact operations logistics integration. Further operations
logistics integration and supply chain risk management also positively and
significantly impact operational efficiency. The indirect mediating effect showed that
supply chain risk management is not mediated between operations logistics
integration and operational efficiency. In contrast, moderating effect results also show
that supply chain complexity significantly strengthens the relationship between
logistics integration and operational efficiency. These findings contributed that
increasing, management information systems, information sharing, and technology
integration is crucial for improving operational logistics integration. Besides,
organizations should consider the role of supply chain complexity in strengthening the
relationship between logistics integration and operational efficiency.

The study has various limitations that could be addressed in further study. The
study was limited to Saudi Arabia and results could not be employed in other countries
where the culture and environment are different as compared to Saudi Arabia.
Therefore, further research could be explored on other countries to changes in results.
In addition, the study focused on a cross-sectional research design where data on one
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time, further research could be explored on longitudinal research design to increase
the variation in the results. In other words, the study is limited to a quantitative
research approach, further research could be explored on mixed methods both
qualitative and quantitative methods.
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