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[bookmark: _Toc223633111]INTRODUCTION
Organizational activities today face a broad range of uncertainty and dynamism, driven by rapid technological advancement, increasing complexity, and greater exposure to risk in a variety of ways. Operational, technological, environmental, and organizational uncertainties can destabilize institutions, threatening their viability. Global events such as life-altering natural disasters, recession, and, more recently, the COVID-19 pandemic have underlined the need for structurally sound risk management systems. Companies with inadequate, unstructured risk management systems are disproportionately impacted by unanticipated disruptions, and as a result, many are hamstrung in their ability to respond to risk events (Tubalec et al., 2024).
Faced with these issues, many firms have evolved their risk management paradigms. The result has been movement toward enterprise-wide risk management (ERM) as a more integrated systems framework for the identification, assessment, and management of risk at all organizational levels. The isolation of risk exposure within organizational silos, or departments, is counterproductive to an ERM framework. Instead, it is necessary to integrate risk management with organizational strategies, operational activities, and decision making. Kristal et al’s perspective optimizes an organization's flexibility to identify and respond to possible disruptive threats and operationalize resilience (Horobko, 2024).
ERM is especially important in industrial environments where the industrial type of operation creates multiple and complex risks. Industrial cities usually have large-scale manufacturing, petrochemical and logistics operations that use and handle hazardous materials, complex machinery, and interlinked operational systems. With these types of environments, the risk of fire, explosion, chemical leaks, and failure of operational systems is significant. In these environments, effective crisis management requires responsive and proactive risk management systems in order to identify risks and outline various response plans to prepare them in advance.
In that sense, crisis management of industrial cities acts as a safety measure to manage emergencies, impact, and crises, in the negative effective on humans, property, and the environment. The effectiveness of these units is a function of their preparation, the existence of accurate and reliable information, the coordination of the various parties, and the existence of a risk management system that is proactive. Studies have shown that organizations with integrated risk management systems are better prepared to meet crises. This is due to the existence of risk systems, response systems, and good communication systems (Araque \& Weiss, 2024)
Additionally, the enhancement of organizational risk management and crisis response capabilities through technology and digital information systems has become evident. The consideration of emerging risk management systems, especially during the crisis, is motivated by the importance of real-time data, technology for decision-making, and geography and communications. The use of these tools has a significant positive effect on improving awareness, the speed of information, and the coordination of teams managing crisis situations (Ahmad et al., 2024). 
Despite the importance of ERM, a number of studies show that most organizations, especially those in developing and emerging economies, continue to have difficulties managing integrated risk systems. The difficulties identified include poor inter-departmental cooperation, a lack of integrated communication systems, an absence of formalized organizational procedures for risk assessment, and a weak risk management culture within the organization. The above limitations are likely to diminish the effectiveness of a response to crisis situations and to increase the negative outcomes of industrial emergencies.

In line with this, the present study aims to analyze the effects, of the degree of effectiveness of an enterprise risk management (ERM) system on the modification of the effectiveness of crisis response within the crisis management centers located in the industries of the Kingdom of Saudi Arabia. Specifically, this study examines the degree of effectiveness of ERM dimensions of risk identification, risk assessment, risk response, monitoring & control, and communication, and how this impacts the efficiency of response to crises. This study aims to develop the knowledge of the effectiveness of integrated risk management at improving the preparedness and resiliency of the organization in a hostile working environment including the high-risk industries.
In Chapter One, the author provides the readers with the outline of the study. The author starts with introducing the research topic, elaborating on the research problem, clarifying the significance of the study, determining the research objectives, formulating research questions, stating hypotheses, reviewing literature, presenting theory, and discussing methodology. Additionally, this chapter discusses the background of the study including the population and sample, tools of data collection, statistical techniques, and the scope of the study.  Using this framework, the author builds the conceptual and the methodological outline of the study for the latter chapters.
[bookmark: _Toc223633112]Background of the Study
The past few decades have seen organizations adapt to drastic changes in their environments, and the rise of globalization and technology has compounded the increasing complexity of the economy and industries. These changes bring new organizational risks that can detrimentally affect stability and performance and can impede the long-term sustainability of organizations. As a result, these modern risks have demanded that organizations prioritize the effective management of risks. Approaches to managing risks that purely consider financial or operational risks and focus on a single organizational silo are increasingly inadequate in managing the complex, and interrelated risks of modern organizations (Horobko, 2024).
Therefore, organizations have been increasingly adopting Enterprise Risk Management (ERM) to address the integrating of the identification, assessment, and mitigation of risks in an organization. With the integration of ERM, organizations have the ability to handle risks in a rational and organized manner, as well as establish the connection of managerial processes to strategic planning and decision-making. As a result of adopting ERM practices, organizations are able to enhance their operational capacity to consider other potential risks, optimize their resource allocation, and improve their overall ability to withstand emergencies (Pessina, 2021).
In hazardous industrial environments, the significance of enterprise risk management (ERM) becomes even more pronounced. These environments are characterized by their use of dangerous materials, the presence of intricate technologies, and their involvement in large-scale manufacturing. Such conditions apply to industrial metropolitan areas, where several factories, petrochemical facilities, and logistics centers are located. These areas face a multitude of threats, including industrial accidents and fires, explosions, chemical spills, and the breakdowns of operational systems. These threats are generally associated with the possibility of taking lives, damaging the ecosystem, and losing money. Thus, risk management and crisis preparedness, in an industrial context, are of utmost importance in safeguarding people and valuable resources (Ahmadi Choukolaei et al., 2021).

As a measure to mitigate these threats, several industrial cities have developed crisis management centers that are in charge of the coordination of emergency responses to ensure that crises are addressed promptly and effectively. These centers are the primary components for risk control, emergency planning, coordination with safety and emergency personnel, and crisis management. The effectiveness of these centers, however, is largely inscribed in the presence of adequately designed risk control systems that enable centers to anticipate and address risk adequately and respond to emergency situations when the risks are treated (Araque & Weiss, 2024).
While the importance of ERM is becoming undeniable, research shows the high majority of organizations still struggle with configuring fully operational risk management systems. As documented, the lack of systemized departmental coordination, the sparse utilization of technological support systems, inactivity of purposeful communication support systems, and the lack of monitoring and evaluation systems describe the boundaries of organizational structures that focus on crisis management. These limitations describe the boundaries of organizational structures that cripple organizations when emergencies strike (Tubalec et al, 2024). 
Industrial cities in the Kingdom of Saudi Arabia located in Jubail, Yanbu, Riyadh, Dammam and Jeddah are of immense strategic importance as primary hosts of the petrochemical and the manufacturing and logistics industries. Given the risks associated with the industries, focused improvements in the readiness for and management of crises are warranted. Saudi Arabia’s Vision 2030 also focused on the governance and the balance between safety and risk management for sustainability of the industry.

The examination of the impact of enterprise risk management practices on the effectiveness of crisis management in industrial settings is critical. This relationship, in the context of crisis management centers in the industrial cities of Saudi Arabia, will contribute to understanding how to enhance the preparation, strengthening of response mechanisms, and reduction of the consequences of industrial crises.

[bookmark: _Toc223633113]Significance of the Study 
Regarding relevance, this research makes both theoretically and practically valuable contributions to understanding enterprise risk management and crisis management in an industrial context. In light of the growing operational, environmental, and technological risks that industrial cities face, the importance of knowing how enterprise risk management (ERM) practices shape crisis response remains relevant (Hopkin, 2018; ISO, 2018). In this regard, the importance of this research can be analyzed from two perspectives. One is scientific, and the other is practical.
[bookmark: _Toc223633114]Scientific Importance
This research is valuable because it tries to address an important gap in the enterprise risk management (ERM) and crisis response efficiency literature, especially in the context of industrial cities. The existing literature has studied ERM and its relation to financial performance, governance, and organizational resilience. Very few studies, however, have focused on ERM and its importance in enhancing crisis response in risky industrial environments, particularly in the Arab and Gulf region (Fraser & Simkins, 2016; Lam, 2017).
Additionally, the study aids in developing the theoretical framework for enterprise risk management by associating ERM dimensions, such as risk identification, risk assessment, risk response, monitoring and control, and communication and information flow, with the operational performance of crisis management centers. These dimensions are considered fundamental elements of contemporary ERM systems prescribed by global standards, including COSO and ISO 31000 (COSO, 2017; ISO, 2018). The study, by statistically investigating these associations, enhances the knowledge of the impact crisis management processes have from ERM practices.
In the same way, the study offers an integrated analytical framework that ties the ERM dimensions to the performance of crisis response. This framework can be a conceptual basis for subsequent studies assessing risk management and crisis preparedness in industrial organizations and other sectors with high exposure to risks (Hillson & Murray-Webster, 2017).
Furthermore, the study expands the academic understanding of the structure and operation of crisis management centers in Saudi industrial cities, a field of research that has been overlooked in the existing body of research. The industrial milieu often poses intricate operational risks, necessitating systematic crisis management and risk governance frameworks (Boin; Hart; Stern; & Sundelius, 2017).
The analysis confirms an emerging international trend in academia focused on crisis management, prioritizing preventative practices, and the processes that accompany the immediate response to an emergency. This is consistent with current academic management practices and their focus on the management of resilient systems, risk, and advanced preparation in situations characterized by ambiguity and uncertainty (Boin et al., 2017; Hopkin, 2018).
[bookmark: _Toc223633115]Constructive Relevance
The relevance of this research is illustrated in the strategy of policymakers, leaders, and administrators of industrial urban planning and the operation of crisis management systems in the centers; as an assessment of the effectiveness of practices of enterprise risk management (ERM) systems in response to crises, it assists decision-makers in evaluating the pros and cons of existing structures of risk management systems in their organizations (Lam, 2017).
Additionally, the study offers a practical model to enable the construction of good strategies to improve crisis preparedness. With the identification of the dimensions of ERM that most significantly affect the responses to crises, organizations can focus on enhancing the systems of risk assessment, communication, monitoring, and emergency responses (Fraser & Simkins, 2016).
This study’s findings will enable crisis management departments to develop and improve policy and operational procedure frameworks that enable preparedness and operational readiness prior to the occurrence of emergencies. An effective Enterprise Risk Management (ERM) system greatly minimizes the consequences of industrial incidents and emergencies through enhanced risk assessment and early warning (ISO, 2018).
The study also analyzes the areas for improvement regarding the communication and coordination of actors in crisis management, such as industrial enterprises, the divisions of safety, emergency departments, and state bodies. It is well known that the improvement of information and communication systems is a significant component of the improvement of a crisis management system (Boin et al., 2017).
The study also has empirical data that will help organizations develop training and capacity-building emergency preparedness programs to improve personnel professionalism and institutional emergency preparedness (Hopkin, 2018).


[bookmark: _Toc223633116]CHAPTER TWO
[bookmark: _Toc223633117]LITERATURE REVIEW
Introduction
For the past few decades, rapid globalization, advancements in technology, growing concern for the environment, and operational uncertainties have posed increasingly complex risks for businesses. Operational failures, the use of dangerous materials, and the incorporation of potentially hazardous technologies create risk in an industrial setting. These conditions can lead to crises in the safety of human life, the stability of the economy, and the health of the planet. Because of this, there is an increasing need for organizations to integrate risk management systems that are able to identify risks and implement systems to address them before they become crises (Hopkin, 2018).
Enterprise Risk Management (ERM) is one of the most prominent strategic management frameworks that helps organizations manage the risks associated with the challenges described above. ERM fosters an organization-wide, integrated approach to risk management, as opposed to departmentally based, fragmented approaches to risk management. ERM is designed to help organizations and their management anticipate and minimize the adverse effects of risks and, to that end, provide integrated, systematic approaches for the identification, evaluation, monitoring, and control of risks (COSO, 2017).
The need for effective risk management (ERM) is evident in cities where large-scale industrial operations are concentrated. Such cities have many manufacturing, chemical, and energy production plants with sophisticated, multi-tiered production systems. These systems often incorporate hazardous materials, high-risk production processes, and large-scale machinery, and the potential for industrial accidents and environmental emergencies is heightened. To equilibrate the risk, effective pre-emptive emergency management and crisis (or emergency) response systems are necessary in such environments (Fraser & Simkins, 2016).
In industrial cities, emergency response (or crisis management) centers are critical in managing and coordinating emergency management and response processes. They perform risk surveillance, coordinate the activities of emergency response teams, provide crisis situation awareness, and support rapid decision-making. The effectiveness of crisis management is entirely dependent on the existence of systematic risk management processes that include accurate risk assessments and timely crisis warning systems (Boin et al., 2017). The integration of enterprise risk management techniques into systems for managing crises will boost the efficiency of responding to those crises. Possible threats are identified and assessed in order to prepare structured response plans and response resource allocations for emergencies. The organization’s ability to provide continuous service is operationally sustained and the organization is able to recover from crises in a shorter time. (Lam, 2017)
Even though the value of ERM has been more highly appreciated lately, there has been little empirical research that has looked at it in the context of crisis response efficiency, particularly in developing countries and in relation to industrial cities. Industrial cities in Saudi Arabia such as Jubail, Yanbu, and Dammam are very important to the economy of the country because they contain the most important industrial and petrochemical industries. Therefore, crisis management in these industrial cities is very important for protecting lives, infrastructure, and the economy.
This chapter assesses the theoretical and empirical literature relevant to the fields of enterprise risk management and efficiency of crisis response. The first section focuses on risk management and its conceptual and theoretical underpinnings. This is followed by a description of crisis management and efficiency of crisis response. The chapter also outlines the essential components of enterprise risk management that pertain to the study, in addition to reviewing prior empirical studies that examined the association between risk management and the performance of crisis management. The chapter concludes by stating the research gap that the current study is attempting to fill.  
[bookmark: _Toc223633118]Enterprise Risk Management (ERM)  
Enterprise Risk Management is the first and only comprehensive and integrated framework that is designed to enable organizations to understand and deal with the consequences of uncertainty regarding the possibility of future adverse impacts on the achievement of strategic goals. While traditional risk management methods concentrate on specific operational risks nestled in separate silos of functions and departments, risk management achieves a more comprehensive and integrated undertaking. This comprehensive and integrated undertaking means that risk management is also integrated with the enterprise’s strategic plan, governance, and decision-making framework (COSO, 2017).
The evolution of ERM was primarily shaped by numerous corporate failures and financial crises underscoring the drawbacks of siloed risk management approaches. These crises showed that businesses need to embrace comprehensive and integrative risk management frameworks that can handle sophisticated and interconnected risks. Consequently, ERM has developed into a cornerstone of contemporary corporate governance and strategic management practice (Fraser & Simkins, 2016). 
Enterprise risk management, as stated by the Committee of Sponsoring Organizations of the Treadway Commission (COSO), is a process implemented by a company’s board of directors, management, and other employees to evaluate potential events that may impact the company and control risks to acceptable levels to give reasonable assurance to the attainment of company goals (COSO, 2017). This definition of ERM conveys that ERM is more than a technical process; it is a strategic process that is woven throughout all the layers of the firm.
Likewise, the International Standardization Organization describes risk management as the methodical management of risk pertaining to an organization (ISO, 2018). The ISO 31000 framework describes the necessity of the organizational governance, strategic, and operational decision-making integration with risk management. In this approach, the organizational governance, leadership, and communication system should support the embedding of risk management into the organizational culture.
A major benefit of enterprise risk management (ERM) is the improvement of decision making in the organization. With ERM, managers possess the necessary information about the risks, and possible outcomes related to resource, and strategic and operational decision making. This decision making reduces uncertainty, and increases operational efficiency (Lam, 2017).
ERM also aids in improving an organization’s ability to withstand disturbances. Organizations with adequate risk management strategies are better able to identify and cope with disturbances. ERM reduces the risk of crises and confines the effect of crises to be controlled (Hopkin, 2018).
An ERM hallmark is the enhancement of an organization's transparency and accountability. ERM encourages the reporting of risks and the creation of mechanisms for reporting and monitoring risks. This improves the level of communication among management, the stakeholders, and regulators, thereby strengthening corporate governance and fostering trust with the stakeholders.
In addition, ERM promotes the creation of a risk-aware culture within the organization. A culture of risk sensitivity and management makes it easy for an organization to avert crisis or respond to one.

ERM is crucial for industrial cities because of the potential risks and complexity of operations. Industrial operations involve the use of dangerous materials, chemicals, or manufacturing processes. When fully integrated into organizational processes, ERM systems facilitate the mitigation of risks, the planning of emergencies, and the management of crises.
Having ERM integrated into crisis management systems is of major importance, especially for industrial cities, as it improves the overall safety and sustainability of the industrial cities.
[bookmark: _Toc223633119]Dimensions of Enterprise Risk Management
Enterprise Risk Management is achieved through a set of processes which are cohesive and enable an organization to comprehensively establish, assess, and control a description of risk or a set of risks which may impact the organizations’ strategic and/or operational goals. Current ERM frameworks state that risk management is an administrative function that is separate from the organization, and that it is a part of the organization's governance, strategic planning, and operational transactions (COSO, 2017; ISO, 2018).
From the perspective of the COSO ERM framework, to manage risks effectively, organizations should put in place a systematic set of processes designed to identify risks, assess risks, develop risk response plans, change control systems to incorporate risk thresholds, and develop a risk communication plan. These processes in her organization allow her to develop and implement plans to manage risks before risks become a potential crisis (COSO, 2017).
In the same way, the ISO 31000 risk management framework states that risk management, in order to be effective, should be a systemic and ongoing process that is part of all functions of the organization. It emphasizes the need for the organization's leadership, stakeholders, and risk management to be continuously improved at all to ensure the effective management of risk in an organization (ISO, 2018).
Given the intricate nature of industrial operations and the serious nature of the consequences of operational breakdowns, enterprise risk management gains a greater significance in the industrial context. In particular, industrial operations use potentially harmful substances, dangerously heavy equipment, and high-pressure systems, and the potential dangers posed to workers and the surrounding community as well as the environment increase. This means that risk management systems that are able to identify and manage risks proactively are a necessity for organizations in industrial urban settings (Hopkin, 2018).
Drawing from the ERM models in COSO and ISO, the present study identifies and examines five principal aspects of enterprise risk management: risk identification, risk assessment, risk response, risk monitoring and control, and risk communication and reporting. These five areas of ERM will serve as the building blocks of the study and the dependent variables to be answered.
[bookmark: _Toc223633120]Risk Identification
The ERM process starts with risk identification, which is the first and most essential step. This is the process of identifying and describing events or conditions that could hinder an organization from achieving its strategic goals. Risk identification is primarily concerned with creating a list of risks, be they internal to the organization or a result of factors outside the organization (Hopkin, 2018).

The intricate nature of risk identification can pose a multitude of threats to an organization, such as risk, loss, and damage, and becoming a target for aggressive competition. Most captured risks are internal—malfunctioning equipment, human error, and weak procedural, systemic and managerial safety mechanisms. However, inside an organization, such as a factory, external risks, including regulatory changes, economic shifts, technological leaps and innovations, and natural disasters, can be above and beyond the control of the organization and lead to external capture or damage (Lam, 2017).
Risk identification in industrial settings such as factories and production plant facilities is even more critical, as risks are multiplied when working with high-risk operational activities, hazardous substances, and potentially dangerous and injurious industrial operational processes, especially when dealing with a closed-loop production system. There is a multitude of risks that can have a significant negative impact on the environment (Fraser & Simkins, 2016), such as a multitude of risks, including toxic chemical leaks, unit system malfunctions, fires, explosions, and ecological environmental pollution. 
Organizations utilize a multitude of risk identification methodologies to aid in the identification of risks, including HAZID and HAZOP studies, and safety inspections, as well as the documentation and reporting of risks, risk analysis workshops, and other technologies, expert consultations, and predicative or foresight scenarios. Each of these tools and methodologies have the capability to be used in the same and/or similar capacities as the other tools and methodologies, because risk can be assessed and evaluated in by a variety of methodologies or processes.

Moreover, the assessment of a risk does not stand alone - on the contrary, it should, rather, be a continuous endeavor, made permanent and ongoing, to be brought in line with the many variations to one or more of a firm’s internal operations, technology - in terms of innovation and change -, and changes in the firm’s external environment - including changes to the firm’s external competitors and substitute products (goods or services).
In terms of risk assessment, it is worth noting that, upon having identified the relevant and specific risks, the firm should be in a position to engage in the necessary and relevant risk assessment in an orderly manner, with this process including the risk assessment for both the operational and non-operational activities of the firm, in a manner which will include both the safety of the firm’s clients and the firm itself as an entity (ISO, 2018).
Risk assessment empowers a company to make a more informed decision on the allocation of the company’s resources.
When considering risk assessment methods, one can reasonably separate them into two primary categories, qualitative and quantitative. Qualitative assessment methods involve the use of some sort of expert opinion, risk ranking, and the use of matrices which categorize risk based on their likelihood and severity. Conversely, quantitative analysis uses statistical modeling, analysis of risk, and various types of simulations in an attempt to quantify the risks and the potential operational and monetary impacts of the risk events (Hillson & Murray-Webster, 2017).
One of the most critical sectors in which risk assessment analysis is performed is the industrial sector because of the possible severe outcomes that can occur as a result of industrial accidents. For instance, failure of some of the paramount equipment in a petrochemical facility can lead to explosive events, environmental pollution, as well as loss of other resources. Comprehensive risk assessments will help determine the potential weak points in the operation, and as a result, better safety measures can be implemented to avert the occurrence of such events.
Furthermore, risk assessment analysis plays a critical role in the quality of evaluation of the options available to the relevant persons in terms of emergencies. For example, when people in the industrial sector have the information that pertains to the severity and the likelihood of the risk, they will have better options because the critical risks have been identified, and therefore, they will be able to direct the available resources to the most signify risks and provide the necessary response.
[bookmark: _Toc223633121]Risk Response
Risk response involves the various strategies and actions organizations put in place to deal with identified risks and the ensuing impacts. After risks have been identified and assessed, organizations have to consider what response strategies to use, depending on the severity of the risks as well as the organization's risk exposure (COSO, 2017). 
Some risk response strategies include avoiding risks, reducing risk, transferring risk, and accepting risk. Risk avoidance involves the cessation of activities that pose unreasonable risks. Risk reduction involves the implementation of strategies that will minimize the chances of risk events and the severity of their consequences. When risk exposure is shifted to others, through insurance and other legal complications, that situation is described as risk transfer. When the cost of taking risk mitigation measures is more than the risk associated, organizations consider it prudent to accept the risk (Lam, 2017). 
In the area of crisis management, the importance of risk response strategies comes out more clearly in how well prepared an organization will be in the face of an emergency. Good risk response planning calls for emergency response plans, contingencies, policies on evacuations, and plans on how to cooperate with emergency responders.

The development of a detailed response strategy, and especially, the regular execution of emergency response drills, greatly enhances an organization’s overall capacity to respond to crises. Moreover, such preparedness initiatives greatly improve the overall effectiveness and efficiency of emergency response operations, and aid in lessening the negative impacts of industrial accidents.
[bookmark: _Toc223633122]Control and Monitoring
The processes of control and monitoring are ongoing and represent the measures that an organization has put in place to deal with the risk of enterprise management. The implementation of a risk control strategy requires that the organization continues to monitor the risk control systems and determines the effectiveness of the risk management techniques to determine their relevance and effectiveness (Lam, 2017).
The risk monitoring process involves maintaining a close watch on the dominant risk indicators, internal procedural audits and evaluations, safety incident reporting and evaluation, and analysis of system operating data and performance.
In order to dominate the industrial environment, the monitoring systems are made up of highly developed technologies such as real-time monitoring of a system, put in place predictive maintenance systems, and real-time automated monitoring systems designed to ensure safety. These tools are greatly needed in order to identify and correct system operational anomalies prior to such anomalous situations developing into crisis.
Moreover, effective monitoring technologies help enhance the continual progression of risk management methods. Continuous monitoring of the risk management methods and evaluation of incident management reports, helps organizations recognize the vulnerability of the risk management system, allowing organizations to take remedial steps to improve the working environment of staff.
[bookmark: _Toc223633123]Communication and Information Exchange
Communication and information exchange are key functionalities of the risk management systems. The information and communication system, which collects and disseminates information, is critical to every management system and needs to be established across the entire organization (Boin et al, 2017).
To cover the entire organization, there should be information and communication systems to support every activity, including risk assessment and responsive management. In a crisis, the system can facilitate the retrieval and distribution of information to coordinate emergency management and avoid excess disorder.
Diverse information and communication systems, including command and control centers, emergency communication systems, and information management systems, facilitate the exchange of information and communication for emergency management, and other organizations. Improved information communication is critical for the management of emergency services, and other external partners to improve coordination and collaboration for emergency management.
[bookmark: _Toc223633124]Crisis Management
Crisis management is the process in which an organization plans and prepares for the unexpected events that threaten the stability and safety of the organization. These unexpected events may come from natural disasters, technology malfunctions, human mistakes, and outside sources that impact an organization’s ability to carry out its functions (Boin et al., 2017).
  
Crisis management contains several components. Crisis prevention, performance preparedness, response to the crisis, and recovery from the crisis, all require collaboration, communication and, of course, planning from all stakeholders involved to be successful in the management of a crisis.  
Out of all the components of crisis management, the response phase is the most important. This is because it is the most important thing in determining how the organization will be able to prevent the crisis from extending its impact further (negative impact crisis). More comprehensive the crisis management planning and the more the organization manager trains its employees, the higher the level of efficiency of the organization will be (Coombs, 2015).  
  Crisis management center coordinates the response to an emergency crisis and allows the communication to be streamlined among the stakeholders involved. This is the position that is in the best place to put an emergency plan in place and direct the staff and allocate the resources to the crisis response teams.
[bookmark: _Toc223633125]Efficiency of Responses to an Emergency Situation
The efficiency of the response to an emergency situation is the organizational capacity to decrease the impact to the level of the organization’s objectives, the operational disruption, the duration of the response, and the personnel training, development, and response preparedness operational system, and provide understandable, direct and operational collaboration system, and integrated system resources. (Boin, et al, 2017)
In preparedness, leadership in the response management system, and availability of emergency response operational effectiveness resources, organizational structure and emergency response system efficiency are demonstrated in the response time and improved response results in emergencies of industrial challenges of urban crisis of industrial cities emergencies).
In relation to Emergency Situation Response, Crisis Response Efficiency, Enterprise Risk Management refers to the optimal use of organizational capacity to provide methodologies to identify and analyze unmanageable and uncontrolled risks and provide crisis management. Risk Management (RM) enables the organization to use the crisis management systems (Fraser & Simkins 2016).
Studies show that organizations that execute full ERM frameworks show more advanced skills in preparing for crises, in decision-making, and within the coordination of the emergency response teams. All of these improvements lead to more efficient crisis response and organizational resilience (Lam, 2017). 
A culture of risk awareness within organizations is promoted by ERM. Crisis preparedness is significantly improved when employees are trained to identify risk and articulate safety issues. The culture of risk awareness within organizations helps to strengthen the ability to avert crises and to respond effectively when crises occur.
[bookmark: _Toc223633126]Literature Gap  
The previous literature has discussed the importance of enterprise risk management on one or multiple organizational processes, command, and finance structures, but research on risk management and crisis response efficiency for high-risk industries is rare. Most literature looks at the impact of enterprise risk management on financial performance, corporate governance or on the organizational resilience and neglects the impact on crisis response operational systems (Fraser & Simkins, 2016; Lam, 2017). \

In addition, most of the empirical literature on enterprise risk management has been directed to the financial sector, the insurance sector, and the big multinationals. The least literature has focused on the risk management of industry systems, particularly in industrial cities where operational and technological risks are high. An industrial system has complex and specialized systems of risk management because of the presence of hazardous substances, complex machines and high-scale production (Hopkin, 2018).
An additional gap in the existing literature is the limited integration of risk management and crisis management research. Crisis management literature discusses the roles of planning, communication, and collaboration during the crisis, but there is sparse evidence on how structured frameworks of enterprise risk management enhance the efficiency of crisis response. Thus, there is a gap in the relationship between implementing ERM and the effectiveness of crisis responses. 
Notable also is the lack of empirical studies on crisis management of industrial cities, particularly in the developing world and emerging economies. In Saudi Arabia, the industrial cities of Jubail, Yanbu, and Dammam are key industrial centers that contain a large number of petrochemical and manufacturing plants. Despite their importance, very few studies have evaluated the role of enterprise risk management in improving crisis preparedness and response within these industrial settings.
Moreover, studies on crisis management in industrial settings have tended to focus on safety management systems and emergency management without considering the extent to which enterprise risk management frameworks facilitate the integration of crisis preparedness and response.

Given this, the present study aims to fill this void by analyzing the effect of the various dimensions of enterprise risk management—namely, risk identification, risk assessment, risk response, monitoring and control, and the roles of communication and communication dissemination—on the efficiency of response to crises in the crisis management centers of industrial cities in Saudi Arabia. The study aims to give empirical evidence from this particular context to enhance the body of knowledge in risk and crisis management and to provide a basis for bettering the state of crisis preparedness in industrial settings.
[bookmark: _Toc223633127]Conceptual Framework
The conceptual framework of this research is constructed using the theory of Enterprise Risk Management (ERM) and the literature on crisis management. This framework captures the dimensions of enterprise risk management and how they relate to the efficiency of crisis responses at crisis management centers in industrial cities.
Enterprise Risk Management gives organizations the means and the processes to determine risk factors, evaluate the potential damage of those risk factors, develop strategies to respond to the identified risks, and to continuously track the status of risks. These processes of risk management are integral to organizational preparedness and the development of crisis management processes (COSO, 2017; ISO, 2018).
In an industrial setting where operational and technological risks are abundant, the presence of a good risk management system is crucial in preventing crises and improving the response to those crises. Organizations that have implemented systematic ERM practices are better at recognizing early warning signs, organizing proactive responses, and controlling the impact of crises (Hopkin, 2018).

From the ERM frameworks of COSO and ISO 31000, the current study recognizes five dimensions of enterprise risk management that is believed will impact crisis response efficiency. These dimensions are risk identification, risk assessment, risk response, monitoring and control, and communication and information flow.
The effective identification and assessment of risks allow the company to develop measures to guard against potential dangers and prepare plans for crisis avoidance. They create ways of responding to risks with organizational plans to handle crises and backup plans. Risks and emergencies need to have effective approaches to maintain the morale and preparedness of personnel and to monitor the real-time status of risks. Effective control of risks provides the management of the company with an early detection of uncontrolled risks. Effective communication and the exchange of information make it easier for people involved in the crisis and maximize the speed of the transfer of information in emergencies and crises.   
All five risk management dimensions are viewed as variables and the efficiency of crisis management as a dependent variable. Crisis management means the ability of the entity to have a crisis management center that can respond timely to emergencies, handle coordination of the crisis and minimize the impact of the crises on the operations of the industry and the lives of people in the surrounding communities (Boin et al., 2017)   
The framework suggests that incorporating the elements of Enterprise Risk Management in a process allows for a systematic improvement in preparedness and consequently the efficiency of crisis management in the industrial zones.
[image: ]Figure 1 Conceptual framework of the study shows how the Crisis management Efficiency and the dimensions of Enterprise Risk Management are related.[bookmark: _Toc223633186]Figure 1:Conceptual framework of the study

. H1: Risk Identification → Efficiency of Crisis Response
H2: Risk Evaluation → Efficiency of Crisis Response
H3: Risk Response Systems → Efficiency of Crisis Response
H4: Supervising and Regulating → Efficiency of Crisis Response
H5: Coordination & Dissemination of Information → Efficiency of Crisis Response
The conceptual framework depicts how the different facets of Enterprise Risk Management interrelate. The five ERM facet risk identification, risk evaluation, risk response systems, supervision and regulation, and coordination and dissemination of information—are seen as independent variables that determine the efficiency of responses to crises, the resulting dependent variable
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