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This study examines the impact of Network Risk Management, 

Customer Collaboration, and Performance Optimization on Network 

Stability. As networks become increasingly critical to organizational 

operations, understanding the factors that contribute to their stability 

is essential for businesses striving to maintain efficient and resilient 

systems. The study employs Partial Least Squares Structural 

Equation Modeling (PLS-SEM) to analyze data collected from a 

sample of organizations. The results reveal that Network Risk 

Management significantly and positively affects Network Stability, 

highlighting the importance of identifying and mitigating risks to 

prevent disruptions. Similarly, Customer Collaboration emerges as 

a key factor in enhancing network stability, as collaboration with 

external stakeholders, particularly customers, fosters more adaptable 

and resilient network systems. Furthermore, the Performance 

Optimization has positive influence on network stability, due to the 

improvement in operational efficiency and resources management 

which improve stability and reliability of networks. All of these 

hypotheses were supported, suggesting that these factors were 

interconnected in stabilizing networks. The paper offers practical 

insights for network managers and decision makers, and contributes 

to the literature by providing empirical evidence of these 

relationships. 
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1.0 Introduction 

In today's dynamic market conditions and rapidly evolving technologies, networked 

systems that are resilient and adaptable are necessary (Kolasani, 2023). The ability of 

interconnected systems to maintain their functionality and performance under conditions of 

internal and/or external disruption is a critical determinant of organizational success and is referred 

to as network stability. As organizations increasingly rely on complex supply chains, digital 

platforms, and interdependent systems, the risks of these networks have sky rocketed and robust 

approaches are needed to ensure their sustainability. However, this multidimensional relationship 

between network risk management, customer collaboration, and performance optimization is 

underexplored as a framework for improving the network stability (Iftikhar et al., 2024), where we 

show the criticality of this interplay. This study seeks to fill this gap by examining how these 

variables interact with complex patterns to better understand how the interaction of these variables 

affect network stability. 

Network risk management is gaining currency in both the academic and practical world 

and is the strategic approach to identifying, assessing and mitigating potential threats to a network 

(Ofoegbu et al. 2024). Risk management is a method that has proven to keep networks resilient 

against disruptions such as cybersecurity threats, supply chain disruptions and operational 

inefficiencies. Addressing of Vulnerabilities proactively helps to run without any interruption & 

maintain stakeholder trust. Because networks are part of an ecosystem of interactants, such as 

different stakeholders (Mayberry et al., 2024), therefore risk management may not be enough to 

guarantee network stability. The result is that customer collaboration tends to occupy the top ranks 

on the agenda with a focus on cooperative relationships and shared responsibilities among 

organizations and their customers. Furthermore, collaborative networks foster trust and hence 

enhance adaptability and responsiveness of network, making them more resilient and agile to 

disruptions (Ali et al., 2024). 

Customer collaboration is the main way of achieving value co creation and mutual 

adaptation in a dynamic environment for contemporary networked systems (Al Omoush et al., 

2023). This is a new paradigm for collaboration, shifting the interaction from a historical one to 

one of an integrated partnership in which information is shared, joint decisions are made, common 

objectives are aligned. This kind of collaboration makes networks more visible and traceable, two 

things which are very important for stability, by reducing uncertainty and allowing for rapid 

reaction to threat. Customer collaboration, when aligned with performance optimization 

(continuous improvement of processes, resources, and outputs), also produces synergies that 

reinforce network stability (Mendes et al., 2023). To perform resource allocation with minimum 

waste in operations and to align the operations with the strategic objectives of a robust and 

sustainable network structure. 

The theoretical underpins provide a basis for understanding the interrelationships among 

network risk management, customer collaboration, and performance optimization (Li et al., 2022). 

The Resource Dependence Theory (RDT) theory states that organisations require external 

resources for survival and therefore must strategically manage interdependencies. In this context, 
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network risk management reduces dependency vulnerabilities, and customer collaboration reduces 

the interorganizational dynamics which determine resource flow and utilization. Moreover, the 

Dynamic Capabilities Framework argues that an organisation must be able to develop an ability to 

integrate, build, and recombine internal and external competencies to survive in an environment 

that is rapidly changing (Jutidharabongse et al., 2024). Performance optimization is similar to this 

framework, as it also increases the organization’s ability to change and prosper in an uncertain 

environment, which in turn leads to increased network stability. 

The theoretical insights are available but much research is yet to be done to elucidate the 

interactive effects of these variables in determining network stability (Buyukkececi et al., 2020). 

Despite the growing interest in network risk management, customer collaboration and optimization 

of network performance, the current literature usually analyzes these factors in isolation, and 

neglects the synergetic effects that can result from simultaneous consideration of them. In addition, 

existing empirical studies focus on single industries or contexts and thus the results are not 

generalizable to other kinds of networked systems. Yet, it seems that comprehensive frameworks 

that integrate these dimensions do not yet exist; without them, companies cannot build a holistic 

approach for achieving network stability, and are thus unprepared to face the intricacies of modern 

networks (Otegui, 2024b). 

In this paper I bridge these gaps by studying how network risk management, customer 

collaboration and performance optimization affect network stability jointly. We study the interplay 

of these three variables, and show how these interact to form a resilient and adaptable networked 

system that can withstand disruptions while maintaining performance. The research problem is 

that organizations do not understand such interdependencies, and, therefore, organizations are 

unable to take advantage of the potential to improve network stability.  

This research is important because it will affect academic discourse and managerial 

practice. This paper also contributes to the literature in the academic sense by offering an 

integrative framework to depict the interrelationships between network risk management, 

customer collaboration, and performance optimization. Beyond its theory extension this 

framework provides a firm foundation for future empirical investigations. From a practical point 

of view, the results of this thesis offer guidelines on how organizations can design and implement 

their strategies to improve network stability and hence maintain constant performance and 

competitive advantage. In an age of ever mounting disruptions and their severity, only these 

insights can help organizations develop networks that are resilient and adaptable. 

In addition, the study intends to study interdependencies between these variables because 

of the problem of siloed decision making in organizational networks, which has been a huge issue. 

By demonstrating that network stability is based on cross functional collaboration and strategic 

alignment, this research shows that integrated approaches are of value. For example, a coherent 

strategy to supplement gains in the strengths of each dimension and offset lost capabilities through 

its limitations can be developed in such a way that efforts towards collaborative practices, 

performance optimization are aligned with risk management initiatives. As such, taking a holistic 

perspective adds practical relevance to the study and matches the reality of the real-world 
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networks, whose challenges are interconnected and require interconnected solutions. 

Finally, theory and practice implications of network risk management, customer 

collaboration and performance optimization are significant. This paper endeavors to bridge these 

existing research gaps in our current understanding of these dynamic interactions and how these 

variables collectively influence network stability. Through an integrative approach, the research 

contributes to the development of comprehensive strategies to assist organisations in building 

resilient and sustainable network organisations that are able to not just survive but thrive in a more 

complex, more uncertain environment. 

2.0 Literature Review 

2.1 Theoretical Background 

Network stability is a critical requirement for organizations operating in interconnected 

environments, as network disruptions in one part of the system cannot cascade to the rest of the 

system (Abdelkader et al., 2024). Theoretically, we use the Resource-Based View (RBV) and 

Contingency Theory to illustrate the ways in which network risk management, customer 

collaboration, and performance optimization add to network stability. In RBV, organizations 

achieve the competitive advantage through the right management of resources, for example, 

technological capabilities, human capital and network relationships (Satar et al., 2024). Firms are 

able to construct resilience to external shocks with access to the network, and in particular access 

to network resources, including customer relationships. Under this perspective, network risk 

management is a strategic resource for the efficient mitigation of potential disruptions and 

therefore continuity and stability of the organization’s operations. Accordingly, the RBV indicates 

that firms that strategically manage their network risks, as well as the network stake of customers, 

stand a better chance of keeping their networks stable and adaptable (Asomugha & Eze, 2024). 

While Contingency Theory stresses the matching of organizational strategies to 

environment conditions, it helps understand how organizations ought to redesign their risk 

management and performance optimization strategies as they face changes in external and internal 

systems (Otegui, 2024). It holds that the stability of a network is not the result of internal 

capabilities alone, but includes how well the organization adapts to changing conditions in its 

environment. For network risk management, organizations need to keep on monitoring and 

retooling their strategies to take new risks (technological, market or customer behavioral) into 

account. However, in such a dynamic environment, the collaboration with customers and 

performance optimization appears important for the adaptation to external challenges and the 

stabilization of network. Applying these theoretical perspectives allows the organization to 

perceive the complex interactions between risk management, customer collaboration and 

performance optimization in order to improve network stability (Li et al., 2022). 

2.2 Empirical Studies 

Recently, empirical research has provided solid evidence on the importance of network 

risk management for maintaining a stable network, especially in studying the relationship between 

risk management practices and resilience of supply chain networks in the face of disruptions 

(Etemadi et al., 2021). The authors also found that organisations that adopted proactive risk 
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management techniques (e.g. continual monitoring of potential risks and planning for 

contingencies) were ready for supply chain disruptions. Second, in the case of information 

technology, firms that used real time data analytics to forecast and manage risks were better able 

to predict and manage the risks which would impede the continuum of the network. We then 

studied this as we identified that advanced risk management tools and strategies allow 

organizations to stay ahead of possible risks and exploit market changes, all leading to the 

improvement of the network’s resilience (Iriani et al., 2024). 

Apart from risk management, the effect of customer collaboration in improving the 

flexibility and resilience of supply chain networks was researched (Atieh Ali et al., 2024). 

Additionally, the study revealed that organizations that incorporated customers into their decision-

making activities (e.g. forecasting and demand planning) were more able to respond to changes in 

market conditions and customer preferences. By sharing information and innovating together, 

firms and customers to create value that enhances the performance of the entire network and 

decreases instability. This is especially applicable to those industries where customer demands are 

extremely fluid and unpredictable (Anderson et al., 2021). This finding is in line with the fact that 

customer collaboration is effective in the sustainability of the firm in a changing environment as 

shown by who. For example, companies can reduce the risk of stockouts, excess inventory or 

supply chain delays by working with customers to create customized solutions that more efficiently 

use the company’s resources. Customer collaboration not only creates value for the firm but also 

contributes to network stability by strengthening the relational ties and jointly coordinated 

cooperation with other partners (Prajogo et al., 2021). 

Moreover, the improvement of network stability has a strong link to the performance 

optimization as organizations exploit technologies to decrease the inefficiencies and facilitate 

operations (Ochuba et al., 2024). In accordance with the cryptography study, the automation and 

machine learning technologies (for performance optimization) in organizations result in networks 

more stable than before, due to the better resource management, and real time process monitoring. 

Firms that employed predictive analytics to optimize inventory levels, production schedules and 

transportation routes experienced more stable and resilient networks, as the research found. As 

part of the process, strategies about performance optimization (lean management and continual 

process improvement) are also used to optimally allocate resources and identify and resolve 

potential bottlenecks or vulnerabilities on time. In today’s program, optimizing performance is the 

key that permits organizations to design networks that will become more efficient and resilient in 

order to absorb shocks and be more stable when faced with different environments and contexts 

(Nosike et al., 2024).Also studied in these studies is how performance optimization can help 

improve network stability by improving decision making processes (Pourbasir et al., 

2024).elationship between risk management practices and resilience of supply chain networks 

during disruptions (Etemadi et al., 2021). Finally, the authors discovered that organizations that 

practiced proactive risk management approaches, including continual monitoring of possible risks 

and doing contingency planning, were prepared for supply chain disruptions. Likewise, in the case 

of information technology found that firms that employed real time data analytics to make risk 
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forecasts were more suited to predicting and managing the risks which could lead to disruption in 

the network's continuum. By studying this, we noted that advanced risk management tools and 

strategies can enable organizations to remain ahead of potential risks and make use of changing 

market conditions, thereby improving the network’s resilience (Iriani et al., 2024). 

Other than risk management, customer collaboration has become an important factor in 

ensuring network stability researched the effect of customer collaboration in enhancing flexibility 

and resilience of supply chain networks (Atieh Ali et al., 2024). The study also found that 

organizations that include customers in their decision-making activities — such as forecasting and 

demand planning — were better able to adapt to changes in market conditions and customer 

preferences. Firms and customers co-create value by sharing information and collaborating on the 

innovation that improves the entire network performance and increases stability. In particular, this 

is relevant for those industries in which customer demands are very fluid and hard to anticipate 

(Anderson et al., 2021). This result is consistent with the findings of who showed that customer 

collaboration helps firms remain adaptable to changing environments. For example, companies 

can reduce risks of stockouts, excess inventory or supply chain delays by working with customers 

to design customized solutions that make better use of the company’s resources. Therefore, 

customer collaboration not only generates value for the firm, but additionally supports network 

stability by enhancing the relational ties and cooperative coordination with other partners (Prajogo 

et al., 2021). 

In addition, performance optimization is strongly related to network stability improvement, 

as organizations take advantage of technologies to reduce inefficiencies and streamline operations 

(Ochuba et al., 2024). According to a study by automation and machine learning technologies (for 

performance optimization) implemented in organizations lead to more stable networks caused by 

better resource allocation and real time process monitoring. The research found that firms that used 

predictive analytics to optimize inventory levels, production schedules and transportation routes 

could better manage delays and disruptions, which led to more stable and resilient networks. 

Strategies about performance optimization, such as lean management and continual process 

improvement, are also part of the process, which aims at efficient resource allocation as well as 

identification and solution of potential bottlenecks or vulnerabilities on time. Optimizing 

performance allows organizations to design networks that will become more efficient and resilient, 

and able to absorb shocks and be more stable when faced with different environments and contexts 

(Nosike et al., 2024). 

In addition to these studies also studied how performance optimization could improve 

network stability by improving decision making processes (Pourbasir et al., 2024). They found 

that a data driven performance optimization strategy, which they trove to develop, made it more 

likely that organizations would be making decisions faster and have smooth information flow, and 

increased the stability of the network overall. This is particularly relevant in complex networks 

where information sharing in real time and coordinated decision making are essential in preventing 

disruptions; findings show that performance optimization is an important measure to improve 

network efficiency internally, as well as overall network resilience and adaptability to 
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unpredictable challenges (Liu et al., 2024). 

According to the reviewed empirical studies, network risk management, customer 

collaboration, and performance optimization are essential for network stability (Chaudhuri et al., 

2020). These factors together facilitate the overall resilience of the network: to detect risks and 

adapt to the changing environment and hence save the resources and to provide the best 

performance. Performance optimization is also brought to bear in parallel to account for 

operational inefficiencies and better utilize resources in anticipation of network resilience 

(Zafeiropoulou et al., 2022). These elements serve as a network stability with a dynamic interplay 

among themselves. They combine proactive risk management, collaborative customer 

relationships and performance optimization to create a network that is more adaptable and resilient 

and better able to thwart disruptions and run smoothly in the face of challenge. These elements are 

incorporated in the network management strategies that in addition to reducing vulnerability 

generate competitive advantages in the emerging complex and interdependent business 

environment (AL-Hawamleh, 2024). 

3.0 Methodology 

Following the positivist research philosophy, this study objectively studied the impact of 

network risk management, customer collaboration, and performance optimization on network 

stability through a quantitative research design. The positivist paradigm is used for the collection 

and analysis of measurable data so as to validate hypotheses and to search for any relationships 

between study variables (Sabir et al., 2023; Sohail et al., 2023). The study population is the 

network management professionals, engineers, and consultants working in the telecommunication 

and electricity transmission fields in Saudi Arabia and Qatar.  

Participants are selected purposively, using a strategy aimed at recruiting people with direct 

experience in network risk management, customer collaboration, and performance optimization. 

The data from this sample represents the opinion of the people actually doing the day-to-day 

network operations, for example senior transmission engineers, network consultants or technical 

managers. The sample size is decided, considering data collection feasibility and Partial Least 

Squares Structural Equation Modeling (PLS-SEM) that needs reasonably large number of 

observations for robust statistical analysis. 

A structured survey questionnaire is used for data collection to capture responses on key 

constructs of network risk management, customer collaboration performance optimization and 

network stability. The questionnaire contains validated scales of previous studies adapted to the 

context of the telecommunications and electricity transmission sectors. Likert scales are used to 

measure items to achieve quantitative analysis. The questionnaire is pre tested with a small group 

of professionals as to ensure clarity and reliability before distributed fully. The survey is 

administered both online and physically in order to achieve as high response rate as possible in 

Saudi Arabia and Qatar. 

The PLS-SEM is a robust statistical technique used to model complex relationships among 

latent variables and data analysis is performed using this technique. We choose this method for its 

ability to handle reflective and formative constructs, and predictive modeling needs. Results from 
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PLS-SEM permit direct, indirect, and moderating effects to be examined among the variables and 

the relationships of interest. The analysis consists of assessing the reliability and validity of the 

measurement model, and hypothesis testing and explanatory power of the structural model. 

The study is grounded on ethical considerations. A detailed study purpose is explained to 

each participant who gives his or her informed consent to participate. Data is kept confidential and 

anonymous, and is used only for research purposes. To maintain the ethical standards of research, 

ethical approval is obtained from relevant institutional bodies. It guarantees a rigorous and 

transparent method to explore how the combination of network risk management, customer 

collaboration and performance optimization influence network stability bringing relevant 

information to this area of knowledge. 

4.0 Findings and Results  

Table 4.1 Reliability Analysis Table 

Latent Variable 
Cronbach's 

Alpha 

Composite Reliability 

(CR) 

Average Variance Extracted 

(AVE) 

Network Risk 

Management 
0.874 0.911 0.744 

Customer Collaboration 0.818 0.876 0.681 

Performance Optimization 0.825 0.889 0.721 

Network Stability 0.847 0.907 0.754 

 

All latent variables possess Cronbach's Alpha values of 0.818 to 0.874, exceeding the 

commonly accepted threshold of 0.70, hence, good internal consistency and reliability of each 

construct. In particular, Cronbach's Alpha values indicate that Network Risk Management (0.874), 

has the highest and Customer Collaboration (0.818), the lowest, leading to strong and adequate 

reliability, respectively. Besides Cronbach's Alpha, Composite Reliability (CR) values for all 

constructs are greater than 0.80, varying from 0.876 to 0.911, which further confirm the good 

quality of the scales used for measuring latent variables. The value of the Average Variance 

Extracted (AVE) lies between 0.681 and 0.754, which is above the 0.50 threshold, thereby 

indicating good convergent validity as a considerable proportion of the indicator variance is 

explained with the latent construct. Overall, these results support the reliability and validity of the 

measurement model, verifying that the constructs are accurately and reliably measured. 

Table 4.2 Discriminant Validity (HTMT) 

Latent Variable 
Network Risk 

Management 

Customer 

Collaboration 

Performance 

Optimization 

Network 

Stability 

Network Risk 

Management 
    

Customer Collaboration 0.763    

Performance 

Optimization 
0.711 0.812   

Network Stability 0.654 0.736 0.787  
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The HTMT (Heterotrait-Monotrait Ratio) table shows the Heterotrait-Monotrait Ratio 

values (HTMT) that are essential in the assessment of validity of discrimination of the latent 

variables in a model. All variable pairs have HTMT values below the commonly accepted 

threshold of 0.85, leading to good discriminant validity. Take Network Risk Management and 

Customer Collaboration; the HTMT value between them is 0.763, far below the threshold, thus 

indicating that these two constructs are different from each other. Finally, the HTMT values 

corresponding to the pairs between Network Risk Management and Performance Optimization 

(0.711), Customer Collaboration and Performance Optimization (0.812) and Performance 

Optimization and Network Stability (0.787) clearly indicate that the constructs are different, 

without any substantial shared variance between their measures. Results support the assertion that 

each latent variable in the model represents a unique construct largely free of cross construct 

contamination. The study maintains discriminant validity, which prevents the constructs from 

being represented independently in the model, improving the interpretation of the relationships 

between the variables. The HTMT values therefore confirm that the measurement model is robust, 

and the latent variables capture different dimensions of the study’s theoretical framework. 

Table 4.3 Variance Inflation Factor (VIF) 

Latent Variable VIF 

Network Risk Management 1.203 

Customer Collaboration 1.459 

Performance Optimization 1.319 

Network Stability 1.532 

 

The Variance Inflation Factor (VIF) table assesses multicollinearity among the latent 

variables in the model. The VIF values for all constructs are well below the commonly used 

threshold of 5 or 10, indicating that multicollinearity is not a significant issue in the model. 

Specifically, the VIF values range from 1.203 for Network Risk Management to 1.532 for Network 

Stability. These low VIF values suggest that the latent variables are not highly correlated with each 

other and that the relationships between them are not distorted by multicollinearity. 

Table 4.4 Model Fit Indicators Table 

Fit Indicator Value 
Acceptable 

Threshold 

Standardized Root Mean Square Residual (SRMR) 0.054 < 0.08 

Normed Fit Index (NFI) 0.912 > 0.90 

Comparative Fit Index (CFI) 0.934 > 0.90 

Root Mean Square Error of Approximation (RMSEA) 0.043 < 0.08 

Goodness of Fit Index (GFI) 0.922 > 0.90 
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The Model Fit Indicators Table indicate that the model is a good fit for the data analyzed. 

The SRMR -value is 0.054, NFI value is 0.912 and CFI value is 0.934 which is greater than the 

cutoff point hence the model fit is strong. The RMSEA value of 0.043 and GFI value of 0.922 also 

validate the goodness of fit of the model since the values are within the acceptable ranges. In sum, 

these fit indices indicate that the proposed model adequately fits the data and thus strengthens the 

credibility of the applied PLS-SEM analysis. 

4.5. Structural Model Results Table 

Path Path Coefficient (β) t-Value p-Value Hypothesis Testing 

Network Risk Management → Network Stability 0.351 3.602 < 0.001 Supported 

Customer Collaboration → Network Stability 0.408 4.391 < 0.001 Supported 

Performance Optimization → Network Stability 0.289 3.198 < 0.01 Supported 

The Structural Model Results Table gives information on the direct and indirect effects of 

the Latent Variables on Network Stability. The findings suggest that all the hypothesized paths are 

positive and significant predictors of Network Stability. First, the proposed relationship between 

Network Risk Management and Network Stability has a positive and significant impact with a path 

coefficient of 0.351. The t-value of 3.602 and the p-value of <0.001 show the statistical 

significance of this path and thereby validate the hypothesis that effective network risk 

management has a positive impact on network stability. This implies that organisations which are 

interested in managing risks in their networks may improve the stability of their systems. 

Similarly, the path coefficient for Customer Collaboration and Network Stability is 0.408. 

Both tests reveal that this relationship is statistically significant with t-value of 4.391 and p-value 

of < 0.001. This suggests that developing good relationships with customers is important in 

sustaining networks and that customer relationship and feedbacks can be used to strengthen 

networks. Finally, the path coefficient between Performance Optimization and Network Stability 

is positive but slightly weaker effect, 0.289. The hypothesis that enhancing performance also 

increases the overall stability of the network is also supported by t-test of 3.198 and p-value of < 

0.01. The structural model analysis findings show finally that all of the three factors are essential 

to general enhancement of Network Stability. This study also results that the risks should be well 

controlled, the customers should be involved and the performance should be improved to ensure 

stability and reliability of the networks.    

5.0 Discussion and Conclusion         

   The aim of this research was to explore how Network Risk Management, 

Customer Collaboration and Performance Optimization influenced Network Stability. The 

structural model analysis output confirms that the three variables have a positive and significant 

impact on Network Stability as supported by the hypotheses being considered in the current study. 

Likewise, the correlation between Network Risk Management and Network Stability was 

moderate positive which signifies that it is very essential in the identification evaluation and 
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management of risks that will ensure that the stability of the network system is intact. The high 

positive relationship between Customer Collaboration and Network Stability suggest that external 

partners also have a role to play in stabilizing the network operations. It appears that engaging with 

customers — receiving feedback and sharing resources — is important in fostering trust and more 

flexible network forms, as suggested by this paper. Additionally, Performance Optimization was 

found to have moderate effect on Network Stability, implying that any development in 

performance, use of available resources and processes will improve the network’s stability. 

This research supports existing literature that emphasizes mitigating risk and including 

external actors to achieve organisational objectives and resilience. The study adds to literature in 

this regard because it presents empirical evidence for the relationship between these variables in 

the network system context. Therefore, the factor of Network Risk Management was selected 

being one of the factors that could prevent possible pitfalls and threats to the network. Customer 

Collaboration was found to be critical to developing a stable network, as engaging the customers 

and creating partnerships will enhance the network infrastructure. Moreover, Performance 

Optimization was found to be a major determinant of the stability of the network, corroborating 

the belief that well designed processes and improvements in continuous flow will lead to more 

stable systems. 

The study thus elucidates Network Risk Management, Customer Collaboration and 

Performance Optimization as the key factors for Network Stability. Because everything is related, 

all these help stability in general. Those organizations that need to increase the stability of the 

network should concentrate on developing proper risk management, good customer relationship 

and improved performance.  
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