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ABSTRACT  

 

The purpose of this study was to investigate the impact of maintenance management on 

organizational performance, with the mediation effect of enterprise risk management. The 

research problem addressed was the need to understand how maintenance management and 

enterprise risk management are interrelated and how they affect organizational performance. 

The basic design of the study involved a literature review and empirical research using survey 

data. Major findings indicated that maintenance management has a positive impact on 

organizational performance, with almost 46% of the variation predicted. Preventive 

maintenance was found to have a positive impact on company efficiency and competitiveness. 

Enterprise risk management was found to mediate the relationship between maintenance 

management and organizational performance, with more than 58% of variation in 

organizational performance being recorded. The study concluded that maintenance 

management plays a crucial role in improving organizational performance, and that enterprise 

risk management is dependent on maintenance management. This study provides evidence for 

the validation of scales related to maintenance and enterprise risk management, and 

organizational performance, contributing to the literature on organizational performance. 

 

 

 

 

 

 

  



 

 

ABSTRACT  

 

ها بسبب الإدارة أداء المؤسسة هو مفتاح النجاح أو الفشل في السوق، فقد توقفت العديد من الشركات والمؤسسات عن عمل

 مؤدية للفشل.في مواجهة المخاطر، والتي قد تشمل المخاطر المالية والمخاطر الطبيعيه والمخاطر ال السيئة والضعف

فسين الآخرين، أو لن يظهر تأثير الإدارة الضعيفة على الفور، بل سيظهر عندما نقارن وضع الشركة في السوق وبين المنا

امًا، ولكن على موجودة في كل مكان ولا يمكن إخفاؤها تممن خلال مقارنة السنوات المالية مع بعضها البعض. المخاطر 

إدارة مخاطر  الأقل يمكن تقليلها وإدارتها بطريقة تجعل المخاطر أقل من خلال تنفيذ أسلوب إدارة مخاطر ناجح مثل

 (.ERMالمؤسسة)

الذي قد يحدث لات ، ومن ناحية أخرى ، هناك عامل آخر يؤثر سلباً على نمو المنظمة وهو توقف أو عطل  المعدات والآ

التوقف الغير متوقع وبسبب ضعف منهج الصيانة المتبع، أو بسبب تنفيذ الأساليب القديمة للصيانة. لحل ذلك وتقليل العيوب 

كلفة الإصلاح. تللآلات والغير المخطط له، ستؤدي هذه الأسباب إلى خسارة عالية في التكاليف وتكلفة قطع الغيار أو 

 ة المخاطر المؤسسية.بعض تقنيات الصيانة الفعالة وتأثيرها الإيجابي على أداء المؤسسة مع تأثير إدار سيناقش هذا البحث

 أخيرًا، الارتباط والعلاقة الإيجابية بين إدارة الصيانة وإدارة مخاطر المؤسسة.
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Chapter 1 Introduction and Background 

1.1 Introduction  

Organizational performance can be defined as the ability of an organization to achieve its 

goals and objectives efficiently and effectively while maintaining high levels of customer 

satisfaction, employee engagement, and financial stability (Daft & Marcic, 2010; Dess, 

Lumpkin, & Eisner, 2007). The adoption of new approaches to control risks and maintenance 

is a crucial element that enables the company to fulfill its strategic aims and keep a 

competitive advantage to reduce expenses and increase revenue and profit.  

According to a study by Karia and Asongu (2018), organizational performance can be 

measured by various indicators, such as productivity, profitability, customer satisfaction, 

employee engagement, and innovation. High levels of organizational performance have been 

associated with increased customer loyalty, employee satisfaction, and financial stability, 

which in turn can lead to long-term success for the organization (Hitt, Ireland, & Hoskisson, 

2011). Researchers have identified various factors that can impact organizational performance, 

such as leadership style, organizational culture, employee skills and knowledge, and 

technology adoption (Karia & Asongu, 2018; Judge & Piccolo, 2004). To maintain and 

improve organizational performance, it is important for organizations to regularly evaluate 

their operations, identify areas for improvement, and implement strategies that align with their 

goals and objectives (Dess et al., 2007). 

 

Management may more readily identify, manage, and deal with risks by applying ERM 

(Beasley, Branson, & Hancock, 2008a). To develop a strong risk management culture 
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throughout the firm departments and to better understand their most significant resource 

business risks (Moeller, 2007). Risks cannot be entirely avoided (Hanssen, 2005). The adoption 

of ERM is said to be complete or full when it is integrated into business strategy planning and 

decision-making processes (Beasley, Chen, Nunez, and Wright, 2006; Francis and Paladino, 

2008). 

 

Research has shown that maintenance management has a significant impact on organizational 

performance, particularly in industries such as manufacturing, transportation, and energy 

(Akpan, Ibeh, & Alalade, 2019; Pintelon, Sari, & Dullaert, 2010). 

Effective maintenance management can lead to increased equipment reliability, reduced 

downtime, and improved safety, which can in turn increase productivity and profitability 

(Akpan et al., 2019; Eti, Esen, & Atmaca, 2019). In addition, maintenance management can 

improve customer satisfaction by ensuring that products and services are delivered on time 

and at the desired level of quality (Pintelon et al., 2010). 

However, ineffective maintenance management can have negative impacts on organizational 

performance. For example, poorly maintained equipment can lead to increased downtime, 

decreased productivity, and increased costs (Akpan et al., 2019; Eti et al., 2019). 

To maximize the benefits of maintenance management, organizations need to adopt a 

proactive approach that focuses on preventive maintenance, predictive maintenance, and 

continuous improvement (Pintelon et al., 2010). This requires investment in technology, 

training, and maintenance personnel, as well as the development of maintenance policies and 

procedures that align with the organization's goals and objectives. 
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One parameter of the research is implementing effective maintenance plan to keep all machines 

and equipment failures in control, regarding to the other researchers it has a positive impact on 

Organizational Performance, and the most effective method is Total Productive Maintenance, 

which focuses on the continuous improvement of the machine's efficiency, availability, and 

effectiveness.  The 5S foundation and 8 pillars serve as the framework for TPM implementation 

(H. A. Prabowo, Y. B. Suprapto& F. Farida, 2018). The TPM eight pillars contains early 

equipment, office, planned, focused and quality and autonomous maintenance, and training and 

education, occupation health and safety (A. M. Fathollahi-Fard, L. Woodward & O. Akhrif., 

2021). TPM method is used in a variety of manufacturing industries as a strategy to increase 

machine productivity and efficiency (G. Yuan, Y. Yang, G. Tian& Fathollahi-Fard, 2022). 

 

The maintenance objectives must be precisely stated and understood by all organization 

stakeholders in order to guarantee effectiveness. Maintenance has main goals which are to:  

1. keep machinery and buildings functioning safely and effectively as intended. 

2. Ensure that production goals are reached promptly and affordably. 

3. Prevent unplanned equipment and machinery breakdowns. 

4. Increase the equipment's useful life. 

5. Ensure the security of the system's users. 

These aims meet the needs for the reliability and dependability of the equipment as well as the 

necessity to reduce expenses. 

5S is a method of setting up the workplace to accomplish ongoing performance improvement, 

and TPM's core component of worker involvement is it (Sharma & Yadav, 2016). (Singh, 2017). 
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It focuses on the following five fundamental duties: sort, set in order, shine, standardize, and 

sustain (Harun Habidin & Latip, 2019). Sorting entails clearing the workspace of anything 

unnecessary and cleaning the workspace (Rizkya, Syahputri, Sari & Siregar, 2019). Establishing 

the placement and quantity of the required components, also referred to as "Set in order" (Filip 

& Marascu-Klein, 2015). Shine entails modernizing, organizing, and identifying faults in the 

workplace (Veres, Marian, Moica & Al-Akel, 2018). Utilizing standardized tools and 

procedures, standardize documents and the work process (Patel & Thakkar, 2014). Sustain is 

the continuation of improvement, helping employees establish work habits, and finally 

integrating 5S into business culture (Gupta & Chandna, 2020). Autonomous maintenance, a part 

of Total Productive Maintenance, is described as granting equipment operators control and 

authority over routine machine maintenance, including 5S. (Ferreira & Leite, 2016). This 

directly improves these operators' knowledge to maintain and fix the machinery (Wakjira & 

Iyengar, 2014). AM requests that maintenance to be done differently on a cultural level 

(Mugwindiri & Mbohwa, 2013). It can be divided into two themes (Farnsworth, Bell, Khan & 

Tomiyama, 2015). The first theme emphasizes the concept of "self," with particular attention 

paid to the incorporation of "self-healing," "self-monitoring," "self-aware," "self-configure," 

and "self-protect" technologies or traits. The second theme focuses on automating maintenance 

procedures within businesses and deploying self-sufficient robots to assist or guide maintenance 

activities. 

The implementation of AM in the production line for air-conditioning tubes by (Guariente et 

al., 2017) resulted in a rise in machine availability. The incidence of minor stoppages decreases 

by as much as 79.52% when AM is added to a sachet production line, according to research by 

(Sukanta, Maulana, and Sari, 2018). 
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The other crucial component is planned maintenance, which is described as planned 

maintenance (PM), which measures the equipment failure rate and then creates a maintenance 

strategy plan in line with it (Agustiady & Cudney, 2018). Preventive, breakdown, and corrective 

maintenance are all components of PM (Kigsirisin, Pussawiro & Noohawm, 2016). In a nutshell, 

preventive maintenance is maintaining and checking the machine before it breaks down or 

behaves abnormally (Yang, Ye, Lee, Yang & Peng, 2019). After the equipment stops, 

breakdown or failures happens, breakdown maintenance comprises repairing it to return it to 

work as needed (Poor, Zenisek & Basl, 2019). 

 Corrective maintenance aims to raise the maintainability and dependability of equipment by 

improving equipment and its components (Venkatesh, 2007). Maintenance prevention entails 

providing equipment with higher maintenance and reliability throughout the equipment's design 

phase in order to significantly lower the likelihood of equipment failure (Kodali & Chandra, 

2001). (Kar, 2016) used planned maintenance to successfully boost the equipment's availability 

at a business that makes bicycle tires. 

1.2 Research Problem Statement   

Organizational Performance is the most important point to success or company failure, and it's 

affected by a lot of actions. Managing company's equipment, machines, and risks will lead to 

an improvement in the performance. Which will also increase the income by decreasing the lost 

in time, cost, repair, breakdown, and many other costs. 

In order to keep improving the organizational performance, I decided to keep this research's 

focus on these two points and test the direct impact of Maintenance Management and Enterprise 
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Risk Management that I found a shortage of research about them and how they affect positively 

the Organizational Performance. 

 

Figure 1 The ISO 31,000 ERM process. 

(L.A. and Nayak, N. 2010) 

1.3 Research Importance  

Facilities management and ERM are becoming into powerful and crucial methods for the 

ongoing development and expansion of the companies. Additionally, maintenance costs 

represent a sizeable component (15–70%) of the total operating costs of production systems 

(Thomas DS, 2018). Therefore, reducing maintenance expenses could improve industrial 

enterprises' productivity and competitiveness. Companies and academics have been looking for 

innovative maintenance solutions with the least amount of cost and/or downtime for the past 

few decades (Nguyen, 2015). According to the Agency Theory, An effective risk management 

strategy or system, such as ERM, could enhance overall business performance and shareholder 
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value (Idris & Norlida Abdul, 2016). ERM specialists assert that it enhances businesses and 

boosts shareholder value by reducing earning and stock price volatility, reducing external capital 

expenses, and enhancing capital efficiency (Lechner & Gatzert, 2018). 

1.4 Research Aims and Objectives 

Recent studies have highlighted the importance of enterprise risk management (ERM) in 

mediating the relationship between maintenance management and organizational performance. 

ERM involves identifying, assessing, and managing risks across the entire organization, and it 

can have a significant impact on the effectiveness of maintenance management activities (El-

Sayegh, 2016). 

For example, a study by Yu, Hsu, and Tan (2021) found that ERM played a significant 

mediating role in the relationship between maintenance management and organizational 

performance in the context of the aviation industry. Specifically, the study found that the 

implementation of ERM practices strengthened the positive relationship between maintenance 

management and organizational performance by improving risk management practices and 

promoting a culture of safety and risk awareness. 

Similarly, a study by Chen, Wang, and Hu (2020) found that ERM moderated the relationship 

between maintenance management and organizational performance in the context of 

manufacturing firms in China. The study found that the implementation of ERM practices 

improved the effectiveness of maintenance management by providing a systematic approach 

to risk identification and management, leading to improved organizational performance. 

Overall, these studies suggest that ERM can have a significant mediating effect on the 

relationship between maintenance management and organizational performance. By 
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improving risk management practices and promoting a culture of safety and risk awareness, 

ERM can strengthen the effectiveness of maintenance management activities and ultimately 

contribute to improved organizational performance (Guo, Huang, & Liu, 2020). 

This research will examine the linkage between Maintenance management and Enterprise Risk 

management and their impact on organizational performance. The objective is to find a 

positive relationship and how the two parameters is affecting positively on the performance. 

The main objective of this research is to investigate if ERM has any impact on relationship 

between maintenance management and organizational performance.  

1.5 Research Limitation  

I faced two main limitations in this research. First, the shortage in the previous researches that 

mentions the importance and linkage between Enterprise Risk Management and Organizational 

Performance, the limited knowledge about the topic may result in difficulties in finding some 

information.  

Secondly, the research faced a lack in significant practical data because of the privacy policies 

for the organizations.  

1.6 Research questions 

This research aims to explore three research questions as follows: 

1. How Maintenance Management has a positive and direct effect on the organizational 

performance? 

2. How Maintenance Management has a positive relationship with Enterprise Risk 

Management? 
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3. How Enterprise Risk Management has a positive and direct effect on the 

organizational performance? 

1.7 Research purpose  

According to Kamble, Gunasekaran, and Gawankar (2019), effective integration of 

maintenance management and enterprise risk management can lead to improved 

organizational performance. By identifying and managing risks associated with maintenance 

management activities, organizations can reduce the likelihood of negative impacts on 

performance. This is particularly important given the risks associated with maintenance 

activities, such as the risk of equipment failure and the risk of safety incidents (Tsang & 

Jardine, 2006). 

Furthermore, the integration of maintenance management and enterprise risk management can 

lead to more informed decision-making around maintenance investments and resource 

allocation, ultimately leading to increased operational efficiency (Kamble et al., 2019). 

 

On contrary neglecting them results in loss in cost and facing risks are affecting negatively on 

any financial and non-financial company's performance which may lead to lose the 

competitiveness or stop the business. For many reasons that may happen such as the high rate 

of failures and non-expected stoppage of machines and this may happen because of not 

implementing and following successful maintenance procedure to avoid the stoppage risks. 

 

The aim of this research is to assess the positive effects of enterprise risk management and 

maintenance management. The old maintenance and risk management and reporting may result 

mistakes in understanding from top management, as it needs to be continuously improved to 
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take the advantage in the dynamic market and competitors. The empirical data will be collected 

through questionnaires for the employees and top managers with related fields.  

 

The Dynamic Capability method seeks to explain how organizations gain a competitive edge 

over time. Although the concept originated in strategic management, it has been used to many 

different areas, such as marketing, entrepreneurship, and risk management (Barreto, 2010). 

(Colarelli et al., 2008a, 2008b). In fact, during the last recent years, a sub-field of dynamic 

management talents has emerged, which includes developing and implementing innovative 

business models as a key component (Helfat and Martin, 2015). 

 

Since DCs are based on the unique attributes of entrepreneurial managers and the organization's 

tried-and-true practices and culture, competitors find it difficult to replicate them (Teece, 

2014a). SMEs face a number of difficulties, according to (Nallusamy, 2016), including the 

global economic slump, inefficient production, a lack of management skills and financial 

resources, and pressure from rival SMEs. 

Businesses who embrace and use the ERM strategy will profit from it and perform better 

(Hanggraeni et al., 2019; Malik et al., 2020; Saeidi et al., 2019). however, the empirical 

results are conflicting (Gates et al., 2012; McShane et al., 2011). This discrepancy can be caused 

by the evaluation of only the relationship between firm performance and ERM without taking 

into account interaction variables that have an impact on the majority of organizational 

activities. In other words, given the significance of the relationship between ERM and firm 
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performance in the current business environment, it is crucial to identify the factors that can 

strengthen this relationship (Saeidi et al., 2019; Tsai et al., 2017). 

 

ERM helps senior management handle many types of risk effectively (Annamalah et al. 2018). 

Good ERM practices help organizations adapt to unforeseen challenges, maintain flexibility, 

and seize opportunities, all of which provide them a competitive edge (Armeanu et al. 2017). 

There is evidence that organizations with risk-related procedures can increase performance by 

reducing the effects of financial crises and smoothing out the volatility of their income (Ashraf 

et al. 2017). While waiting for the markets to become more dynamic, senior management, 

especially in SMEs, has to have significant financial knowledge (Bongomin et al. 2017). 

 

Additionally, maintenance management should be used since it reduces the likelihood of project 

delays and associated expenses. The application of TPM provides numerous advantages for the 

workforce, including strengthening maintenance-related knowledge and abilities, enhancing 

internal communication, fostering teamwork, and preparing equipment diagnostics in order to 

be ready for inspection audits. 

By incorporating operators, TPM increases equipment life, results in zero defects, and prevents 

accidents (H. Pacaiova&G. Izarikova, 2019). The competitive business environment has helped 

to advance maintenance's identification as a strategic function for manufacturing organizations 

by placing a greater emphasis on customer value through increased production efficiency and 

increasing pressure on production asset value retention over time. This means integrating 
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maintenance management into both the manufacturing strategy and the business strategy 

(Simes, Gomes, and Yasin 2016). 

Maintaining a system often comprises maintenance processes like repairing, replacing, 

overhauling, inspecting, servicing, adjusting, testing, measuring, and detecting faults in order to 

prevent any breakdown that could disrupt production activities (Duffuaa and Raouf, 2015; Basri 

et al., 2017). TPM is not a one-time project; rather, it is an ongoing installation and enhancement 

program (Daz-Reza, Garca-Alcaraz, Avelar-Sosa, Mendoza-Fong, Diez-Muro & Blanco-

Fernández, 2018). 

Subsequently, the concept is extended to encompass upholding and improving the production 

quality system through the use of tools, procedures, and personnel, which increases the market 

value of the product (Sharma & Singh, 2015; Parikh & Mahamuni, 2015). 

In conclusion, understanding the link between maintenance management, enterprise risk 

management, and organizational performance is crucial for organizations seeking to optimize 

maintenance and risk management activities. By taking a holistic approach to managing risk, 

organizations can improve performance and ensure long-term success. 
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Chapter 2  Literature Review  

2.1 Maintenance Management  

Maintenance management (MM) is the process of maintaining a company's resources 

and equipment with the main objective of regulating and lowering costs, time, and manpower, 

according to several academics that investigated the consequences of applying maintenance 

management (Basri et al., 2017). 

 The concept "maintenance management operations" refers to the compilation of all technical 

and administrative measures, including monitoring, that are taken to maintain a manufacturing 

system in good working order. It conducts routine inspections to ensure that all the facilities, 

tools, and equipment are in good operating as required. By using this management, problems 

like resource waste from poor maintenance procedures and production stopping brought on by 

damaged machinery are avoided. Which means that it aims to prevent any unexpected scenarios 

from occurring when the manufacturing process—or any other process based on machines, 

facilities, and equipment in operation. It has a top management position as well to continue to 

improve and explore for new strategies and methods to proceed as planned. 

 

2.1.1 Rationale of Maintenance Management 

According to (Velmurugan and Dhingra, 2015), who conducted one study on the topic, 

"The necessity for efficient maintenance management is stated in the literature and in practice 

for numerous reasons," several studies also mentioned that any business needs to create an 

effective maintenance system. Its constant rise in the price is one of the primary reasons that has 
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been cited for a very long time. Another factor is how important it is to facility management 

(Mangano and Marco, 2014). The vital impact it has on people's safety, especially in healthcare 

companies, is a third and possibly the most significant factor (Yousefli et al., 2017). 

2.1.2 Total Productive Maintenance 

The Total Productive Maintenance was recommended by several members of top 

management and numerous prior studies because of its significance in continuous improvements 

and updating. It seeks to accomplish zero defects, zero faults, and zero accidents in all company 

operations, involving top management and front-line staff, and reduce the incidence of defects 

and equipment maintenance by forming diverse teams and activities working as a whole 

(Venkatesh, 2007). TPM seeks to attain zero defects and failures, therefore the continuous 

improvement is the main feature in this system. As the author stated, there is a greater probability 

of minimizing failures and accidents when TPM is implemented. 

The business will benefit from TPM implementation in the short and long terms, 

including improved overall equipment effectiveness (OEE) (Mendez & Rodrguez, 2017; 

Amorim, Hatakeyama, & Rojas-Lema, 2018; Bataineh, Al-Hawari, Alshraideh & Dalalah, 

2019). TPM decreases the possibility of equipment failure, the production of non-conforming 

items, and having a safety occurrence (Patil & Raut, 2019). Other benefits include higher 

confidence, decreased overtime and absenteeism (Li, 2013), quicker changeover times (Bon & 

Lim, 2015), and increased employee productivity and efficiency (Ali, 2019). (Maran, 

Thiagarajan, Manikandan, and Sarukesi, 2016), (Singh and Ahuja, 2015). As previously 

established, TPM raises OEE, which depends on availability, quality, and efficiency—all of 

which have a direct impact on performance.  
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The second research variable is enterprise risk management (ERM), which deals with potential 

risks such as system failure brought on by human behavior such as fraud motivated by 

corruption or a lack of financial control that could result in financial loss to the firm. 

Operational, product, input, tax, legal, and regulatory hazards are a few examples of the risks 

the company faces and how they affect its performance. An essential component of risk 

management has always been the management processes of organizing, coordinating, 

planning, controlling, and directing. Risk identification, prioritization, and management have 

always been standard operating procedures for businesses. 

The management discipline of risk management is renowned for offering tools to help 

the project team take every precautionary measure possible to reduce negative risk and to 

enhance positive risk. The relationship of risk and uncertainty with project objectives is well 

acknowledged to be one of the major sources of variability in project outcomes. It is reasonable 

to claim that the use of RM tools and risk response techniques would boost the likelihood of 

achieving the predetermined goals. However, a variety of factors would determine whether the 

suggested tools and reaction strategies would be successful in the long run. Therefore, it is 

unavoidable that one comprehend the environment needed for the RM to perform in the 

construction business (Chileshe and Kikwasi, 2014). 

According to certain views, putting into place an effective risk management system, like 

ERM, could improve both overall organizational performance and shareholder value. These 

arguments clearly defend the usage of ERM and its favorable impacts on performance (Idris & 

Norlida Abdul, 2016). ERM experts contend that through lowering external capital expenses, 

boosting economic efficiency, and lowering the volatility of earnings and stock prices, it 

improves enterprises and boosts shareholder value (Lechner & Gatzert, 2018). 



 

16 

 

2.2 Organizational performance  

Performance can be described as a collection of monetary and non-monetary indicators 

that show the degree to which objectives and results are accomplished. As a dynamic process, 

performance requires both judgment and interpretation. Another theory that could be used to 

explain performance is a causal one that looks at how current actions may impact future 

outcomes. Additionally, knowledge of the many components, their traits, and the areas where 

they have an impact, is required. Understanding organizational success depends on being able 

to quantify results (Gavrea et al., 2011). 

All sorts of organizations must review organizational performance in order to assess the 

decisions made by managers and business owners for both their continued existence and 

achievement (Richard et al., 2009). (Asree, Zain, & Rizal Razalli, 2010). More specifically, 

assessing performance gives businesses the information they need to make more educated 

decisions about the effectiveness and efficiency of their operations. Depending on the company, 

Customer service, cost control, quality control, productivity, and asset management are a few 

examples of elements that might affect an organization's performance. As a result, they could 

be either objective or subjective. 

Accounting measurements such as return on equity, return on investment, profit margin, 

market share, or cash flow from operations are examples of objective measures of organizational 

performance. Financial market measurements such as earnings per share, stock price, and 

market value/capitalization are also examples (Richard et al., 2009). Although they are also 

used, mixed accounting/financial market metrics such as internal rate of return, cash flow per 

share, or economic value added are superior at balancing risk versus operational performance 

issues (Richard et al., 2009). 
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2.2.1 Organizational Performance  

As used in literature and practice, the term "performance measurement" covers the 

following: 

1- a collection of multi-dimensional performance metrics (financial/nonfinancial, 

internal/external) that help to forecast future performance by quantifying current performance. 

2 - In order to measure performance, a reference framework must be established against 

which actions' outcomes can be assessed. The organization currently uses this framework as its 

strategy. 

3- A performance measure affects the environment in which it functions. It is a critical 

part of the management planning and control system because it affects how people behave in 

both individual and group settings, which has an impact on organizational behavior. 

4. Evaluation of the impact on stakeholders whose performance is being examined is another 

step in the performance measurement process. Performance may be subjective since it depends 

on how many stakeholders in an organization interpret it (Gavrea et al., 2011). 

 

Organizational performance is a critical concept in management and organizational studies. It 

refers to the degree to which an organization achieves its objectives and goals. Organizational 

performance can be measured using both financial and non-financial measures, including 

customer satisfaction, employee engagement, social responsibility, and financial performance 

(Purcell et al., 2003). 

Efficiency and effectiveness are two key dimensions of organizational performance. 

Efficiency refers to the ability to minimize resources while maximizing output. On the other 
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hand, effectiveness refers to the ability to meet or exceed customer expectations. Both 

efficiency and effectiveness are critical to achieving organizational performance (Armstrong 

and Baron, 2002). 

Organizational performance is also influenced by factors such as stakeholder interests, 

resource allocation, and strategic planning. Sahay and Gupta (2019) argue that organizational 

performance involves balancing stakeholder interests and using resources efficiently and 

effectively to achieve objectives. This includes measuring both financial and non-financial 

indicators of performance. 

Rasheed and Abadi (2019) emphasize the importance of strategic planning in achieving 

organizational performance. They argue that the extent to which an organization achieves its 

strategic goals and objectives is a key indicator of performance. This includes measuring 

financial and non-financial metrics, such as market share, customer satisfaction, employee 

productivity, and innovation. 

Nohria and Khurana (2010) highlight the collective effort of individuals and groups within an 

organization as a key factor in organizational performance. They argue that organizational 

performance is the outcome of the collective efforts of individuals and groups to achieve the 

organization's mission, goals, and objectives. This includes measuring financial and non-

financial indicators, such as profitability, growth, market share, customer satisfaction, and 

employee engagement. 

Organizational performance is a complex and multifaceted concept that involves achieving 

objectives and goals while balancing stakeholder interests, using resources efficiently and 

effectively, and measuring both financial and non-financial indicators. Efficient resource 
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allocation, strategic planning, and collective effort are critical factors in achieving 

organizational performance. 

Financial performance is used to monitor an organization's financial condition. It can also be 

viewed as the financial effects of managerial decisions and how those decisions are implemented 

by the firm's workers. Owner-managers would also profit from non-financial returns in the form 

of lifestyle advantages for their employees and the surroundings, like enhancements to the 

workplace, work hours, and social relations. (Al Shebli et al. and Al Kurdi, 2021). Accounting 

measurements, financial market measurements, mixed accounting, financial market, and 

survival performance measures are viewed as objective, whereas other metrics are thought of as 

subjective (Singh et al., 2016). In order for managers to take the organization’s objectives into 

account while evaluating their performance, both objective and subjective measures are used 

(Singh et al., 2016). Currently, every strategy and model for evaluating organizational 

performance includes leadership and human capital as two of the most crucial subjective 

elements, highlighting the significant impact these variables will have on overall organizational 

success (Thillaivasan & Wickramasinghe, 2020). 

2.2.2 Theories and models of Organizational performance 

 The concept of organizational performance is central to the success of any organization, as it 

represents the degree to which an organization is achieving its goals and objectives. Various 

theories and models have been proposed to explain the factors that contribute to organizational 

performance, and to guide organizations in improving their performance. There are many 

organizational performance theories and models developed over time. However, a few are 

specifically relatable to this research.  By examining these theories and models, we hope to 

provide a better understanding of the factors that influence organizational performance and to 
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offer insights into how organizations can enhance their performance. Some of the common 

theories and models are as follows:  

 

2.2.2.1 Resource-Based View (RBV) Theory: 

 RBV suggests that an organization's resources and capabilities determine its performance. 

This theory emphasizes the importance of resources such as knowledge, technology, and 

human capital in achieving a competitive advantage. The RBV theory argues that resources 

must be valuable, rare, inimitable, and non-substitutable (VRIN) in order to provide 

sustainable competitive advantage (Barney, 1991). (Barney, 1991).  

Capabilities can be developed through a firm's routines, procedures, and organizational 

culture. The RBV theory proposes that firms can enhance their performance by developing 

and deploying resources and capabilities. 

However, some criticisms have been raised regarding the RBV theory, such as the difficulty of 

identifying VRIN resources and the potential for imitation by competitors (Amit and 

Schoemaker, 1993). While the RBV theory has received criticism, it remains a prominent 

theory in the field of strategic management. 

2.2.2.2 Balanced Scorecard (BSC) Model: 

The BSC model is a strategic management tool that aligns an organization's objectives, 

measures, and targets with its strategy. It was developed by Kaplan and Norton in the early 

1990s. The BSC model provides a framework for organizations to align their strategy with 

their operations, measure their performance, and communicate their strategy to stakeholders.  

This model uses four perspectives: financial, customer, internal processes, and learning and 

growth, to measure organizational performance (Kaplan and Norton, 1992). 
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The financial perspective includes measures of financial performance, such as revenue growth, 

profitability, and return on investment. The customer perspective includes measures of 

customer satisfaction, loyalty, and retention. The internal processes perspective includes 

measures of the efficiency and effectiveness of internal processes, such as cycle time, quality, 

and productivity. The learning and growth perspective includes measures of employee 

satisfaction, skill development, and innovation. 

The BSC model has been applied to various industries and contexts, including healthcare, 

education, and government. Studies have found that organizations that use the BSC model 

have improved their performance and achieved better alignment between their strategy and 

operations (Kaplan and Norton, 1996; Ittner and Larcker, 1998). However, some criticisms 

have been raised regarding the BSC model, such as the potential for measures to be too narrow 

and the difficulty of establishing cause-and-effect relationships between measures (Neely, 

Adams, and Crowe, 2001). 

2.2.2.3 Transaction Cost Theory:  

Transaction cost theory is a theory that was developed by Ronald Coase in the 1930s and later 

expanded upon by Oliver Williamson in the 1970s. This theory explains why firms exist and 

how they choose between different modes of organizing their transactions, such as markets or 

hierarchies.  Transaction cost theory argues that the cost of transactions between parties affects 

organizational performance. This theory emphasizes the importance of minimizing transaction 

costs, such as search, negotiation, and monitoring costs, to improve performance (Williamson, 

1985). 

Transaction cost theory suggests that firms exist because they are able to reduce transaction 

costs through the use of hierarchical structures and the internalization of certain transactions. 
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By integrating certain transactions into the firm, the firm is able to avoid the costs associated 

with contracting, such as search and bargaining costs. This is known as vertical integration. 

Transaction cost theory has been applied to a wide range of industries and contexts, including 

healthcare, information technology, and supply chain management. Studies have found that 

firms that adopt a transaction cost perspective are able to make more informed decisions about 

their organizational structure and their relationships with other firms (Barney and Ouchi, 

1986; Ghoshal and Moran, 1996). 

2.2.3 Factors that affect organizational performance 

Organizational performance can be influenced by a wide range of factors that can vary 

depending on the industry, organizational structure, and other contextual factors. However, 

there are some common factors that are known to affect organizational performance. 

For example maintenance management can have a significant impact on organizational 

performance, particularly in industries where physical assets are critical to the organization's 

operations. Effective maintenance management can help organizations ensure that their 

equipment and facilities are operating efficiently and reliably, minimizing downtime and 

disruptions to operations. 

One way that maintenance management can affect organizational performance is through the 

reduction of maintenance costs. Effective maintenance practices can help organizations 

identify and address maintenance issues early before they become more serious and costly to 

repair. By minimizing the need for emergency repairs and extending the useful life of 

equipment and facilities, organizations can reduce their maintenance costs and improve their 

financial performance. 
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Another factor that can affect organizational performance is the quality of employees. The 

skills, knowledge, and motivation of employees can have a significant impact on the 

organization's ability to achieve its goals. Recruiting, developing, and retaining talented 

employees can help an organization achieve high levels of performance. In such situations 

effective risk management can help organizations improve their relationships with 

stakeholders. By identifying potential risks and developing strategies to manage those risks, 

organizations can demonstrate their commitment to ethical and responsible business practices, 

which can improve their reputation and strengthen their relationships with customers, 

suppliers, investors, and other stakeholders. 

Effective risk management can help organizations minimize the potential negative impact of 

risks on their operations. By identifying potential risks and developing strategies to mitigate 

those risks, organizations can reduce the likelihood and impact of events that could disrupt 

their operations, harm their reputation, or result in financial losses. This can help organizations 

maintain their financial stability and competitiveness. 

There are many other factors that affect organizational performance. One other factor that can 

impact organizational performance is the quality of leadership. Effective leadership can create 

a clear vision, inspire employees, and create a culture of high performance. On the other hand, 

poor leadership can result in low employee morale, high turnover, and a lack of direction for 

the organization. 

The organizational structure can also have an impact on performance. A structure that is too 

hierarchical or bureaucratic can stifle innovation and creativity, while a structure that is too 

decentralized can lead to a lack of coordination and direction. A well-designed organizational 

structure that aligns with the organization's goals can help improve performance. 



 

24 

 

The level of technology and resources available to the organization can also impact 

performance. Technology can improve efficiency, reduce costs, and enhance customer service, 

while inadequate resources can limit the organization's ability to achieve its goals. 

External factors such as economic conditions, competition, and regulatory environment can 

also impact organizational performance. An organization operating in a favorable economic 

environment with low competition and supportive regulatory environment is more likely to 

perform well than one operating in a hostile environment. 

2.2.4 Measuring and assessing organizational performance  

Organizational performance measurement and assessment is a process of evaluating an 

organization's effectiveness in achieving its goals and objectives (Neely, 2005). It is a critical 

component of organizational performance management, as it helps organizations identify areas 

where they are performing well and areas where improvements are needed. Effective 

performance measurement and assessment can help organizations identify opportunities for 

improvement, align their operations with their strategic objectives, and enhance their overall 

performance. 

There are several methods of organizational performance measurement and assessment, 

including financial and non-financial indicators (Ittner & Larcker, 2003). Financial indicators 

include measures such as revenue, profit margins, and return on investment, while non-

financial indicators include measures such as customer satisfaction, employee engagement, 

and environmental sustainability. The balanced scorecard model is a popular approach to 

organizational performance measurement and assessment, which uses a combination of 



 

25 

 

financial and non-financial indicators to evaluate an organization's performance across 

multiple dimensions (Kaplan & Norton, 1996). 

Performance measurement and assessment can be conducted at various levels within an 

organization, including individual, team, departmental, and organizational levels. It is 

important to ensure that the metrics used to evaluate performance are aligned with the 

organization's strategic objectives, and that they are relevant, reliable, and valid (Melnyk et al., 

2014). 

The results of performance measurement and assessment can be used to identify areas for 

improvement and to develop strategies to address those areas. By setting targets for 

performance improvement, organizations can track their progress and make adjustments as 

necessary. Performance measurement and assessment can also be used to identify areas where 

the organization is performing well, and to develop strategies to leverage those strengths to 

enhance overall performance. 

In conclusion, organizational performance measurement and assessment is a critical 

component of organizational performance management. It helps organizations evaluate their 

effectiveness in achieving their goals and objectives, and identify areas for improvement 

(Neely, 2005). Effective performance measurement and assessment requires the use of 

relevant, reliable, and valid metrics, and must be aligned with the organization's strategic 

objectives. By leveraging the results of performance measurement and assessment, 

organizations can enhance their overall performance and remain competitive in their industry 

(Melnyk et al., 2014). 
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2.3 Impact of Enterprise Risk Management (ERM) on OP  

The goal of enterprise risk management (ERM) is to use a tactical and consistent strategy 

(or process) to manage all of the risks that a company faces in order to decrease the 

organization's overall risk of failure and boost the efficiency and value of the business for both 

customers and shareholders. The organization's Resource-Based View (RBV) concept contends 

that holding, acquiring, and consistently utilizing strategic assets could give businesses a 

competitive advantage and superior performance. 

The use of formal risk management methods by SMEs has recently increased to become 

and get more advantage in the market (Wirahadi and Pasaribu 2022). The quality of the 

information on firm risk profiles is improved by ERM. ERM implementation lowers systemic 

risk. The goal of ERM is to decrease the possibility of losses, which lowers the cost of capital 

and the requirement for external borrowing (Berry-Stölzle and Xu 2018). 

The formation of a risk management culture requires the active involvement of the board 

and senior management since it is essential to an organization's ability to make strategic 

decisions. High management influences the risk culture through leadership, transparent 

communication, and risk management using the proper protocols and resources (Osman and 

Lew 2020). 

Although the relationship between ERM and strategic reactivity has been examined in 

terms of company performance and value, little is known about the connection between ERM 

and the efficacy of risk control (Sax and Torp 2015). To bridge the knowledge gap between risk 

and strategy management, strategic risk management can be implemented into successful, well-

known processes. 
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Risk management thus becomes strategic since it takes into account culture and 

leadership styles and is supported by strategic response. If governance includes performance 

assessments of strategic risk management, ERM may be more successful in meeting its financial 

goals. The 2017 update to the COSO framework emphasizes the significance of linking ERM 

to business strategy and performance (COSO 2017). 

Enterprise risk management (ERM)'s ability to cut earnings and share price volatility, 

decrease foreign exchange costs, boost capital efficiency, and generate synergies between 

various risk management activities has been studied by academics and industry practitioners 

(Senol and Karaca, 2017). Risk awareness is increased by ERM, which influences strategic and 

operational decisions (Hoyt and Liebenberg, 2011). 

Risk and opportunity are both involved in uncertainty due to prospective appreciation or 

depreciation. Enterprise risk management (ERM) makes it possible for management to 

successfully manage uncertainty, along with the risk and opportunity that it implies, enhancing 

the entity's ability to add value (Altanashat, AI Dubai, and Alhety,2019). 

The significance of implementing a risk management culture at all organizational levels 

has been underlined by research in strategic risk management (Moeller 2007). A company's 

decision-makers' (top management members') defined Risk management as shared values and 

viewpoints on risk-taking are referred to as its risk management culture (Bui et al. 2018). 

Companies with a culture of risk management are better able to recognize and mitigate 

significant risks early, respond to unexpected hazards, and minimize them while also identifying 

and seizing new opportunities early on to enhance organizational risk performance (Sax and 

Andersen 2019). 
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Every barrier to achieving corporate objectives can be referred to as a risk. So, ensuring 

a company's long-term market sustainability requires knowledge and the capacity to handle risk. 

Organizational performance has been demonstrated to be enhanced by enterprise risk 

management (ERM), a comprehensive and integrated approach to managing organizational risk 

(Florio & Leoni, 2017). Also, businesses can lower direct and indirect costs like financial 

difficulties and income fluctuations by implementing ERM. 

ERM strategies help a company perform better while also lowering several different 

types of risk exposure (Florio and Leoni, 2017). By establishing efficient ERM procedures, 

businesses may strengthen their values and successfully manage risk (Lechner and Gatzert, 

2018). By lowering a range of functional and marginal costs as well as the unpredictable nature 

of stock market returns, it boosts a company's profitability (Eckles et al., 2014). An organization 

which implement ERM strategies can benefit from superior operational performance and 

outperform rivals that are not adopting and executing ERM (Callahan and Soileau, 2017). 

To enhance the company's values and performance, managers are strongly advised and 

counseled to work on using ERM practices (Liu et al., 2017). There is definitely a connection 

between the application of ERM techniques and corporate performance (Callahan and Soileau, 

2017; Florio and Leoni 2017; Zou and Hassan 2017). 

By increasing risk awareness among business owners and their personnel, ERM may 

enhance decision-making and optimize corporate value (Soltanizadeha, Siti Zaleha, Golshan, 

Quoquab & Rohaida Basiruddin, 2014). Additionally, a wider spectrum of risks are covered by 

ERM, including environmental, compliance, financial, and strategic risks (Narvaez, 2011). 

Also, ERM seeks to raise shareholder value (Liebenberg & Hoyt, 2003). 
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One of ERM's functions is to give a company an advantage in the marketplace and 

among competitors. ERM, as a company's internal resource, may effectively manage these risks 

and therefore help the firm to perform better. This is consistent with (Elahi, 2013), who said that 

a company's ability to manage risks might be used to provide it a strategic competitive 

advantage. 

Many internal and external business factors may have an impact on how well a company 

performs (Akinruwa, Awolusi & Ibojo, 2013). The ability of the firm to regulate internal factors 

to build competitive advantages, which later will affect the performance of the firm, makes 

internal factors like ERM increasingly significant. In fact, a number of research projects have 

looked at the connection between SME success and ERM implementation in the past. For 

instance, According to profitability, share prices, and a reduction in borrowing costs, applying 

ERM improves SME performance (Gatzert and Martin, 2015). This outcome suggests that ERM 

raises the firms' capital efficiency as well.  

According to (Yaakub and Mustafa, 2015), risk stands in the way of improving SME 

performance. Small and medium-sized businesses (SMEs) are susceptible to hazards related to 

cash flow, customer loss, marketing, loss prevention (including natural disasters), competition, 

and financial concerns (Azende, 2012). 

Actually, it is believed that SME's are incapable of addressing potential risks and 

uncertainties (Yusuf & Dansu, 2013). For SMEs to remain competitive and sustainable in the 

market, managers' capacity to effectively identify risks and implement the essential risk 

management measures is important (Yakob, Ramli & Bakar, 2016). 
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Because risk is an essential emergent component of the comprehensive ERM strategy to 

managing risk, (Tahir and Razali, 2011) highlighted the need for risk to be fully integrated. This 

is in line with (Monda and Giorgino, 2013), who claimed that ERM necessitates a 

comprehensive risk view that considers how one risk is related to another. ERM is also a 

systematic approach to reducing a variety of risks, as illustrated by (Mike, 2005). 

Good risk management methods enable businesses to fulfill their goals and raise the 

value of their stakeholders. Meeting business goals and objectives is an efficient strategy to keep 

enhancing the business and expanding as intended (Yazid, Wan Daud & Hussin, 2008).  

Effective ERM implementation also enables companies to make the most use of their 

resources and maximize returns on investment (Yakob, Ramli & Bakar, 2016). The recently 

revised COSO (2017) ERM framework also made note of the fact that integrating ERM across 

entities will make it possible to realize a number of benefits, among them are expanding 

opportunities, recognizing and managing risks across organizations, enhancing advantageous 

outcomes, minimizing disadvantages, lowering performance variability, increasing resource 

utilization, and boosting company durability. As a result, the adoption of ERM makes it possible 

for organizations to effectively manage and control their risk exposure, which assists in the 

attainment of their objectives. 

(Yusuf and Dansu, 2013) continued by highlighting how good risk management will 

lead to better SME performance and a stronger market position. Ineffective management, on the 

other hand, will risk performance and seriously harm the business (Kagwathi et al., 2014). 

Despite the fact that risk is typically perceived as a danger to a company, effective risk 

management may turn it into a profitable opportunity (Zohoori, 2013). Because of this, 
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(Afipudin, 2005) argues that risk need not always be fearful, despite the fact that it is generally 

perceived as a bad decision.  

Risks must therefore be effectively managed for the benefit of the businesses. Achieving 

goals through effective risk management enables SMEs to raise stakeholder value (Shima, 

Mahmood, Happy & Akbar, 2013). Small business owners need to understand the advantages 

of strong risk management practices since poor risk management strategies may promote 

unethical behavior and increase the possibility that a company will fail. In fact, (Manab & 

Ghazali, 2013) emphasized that each company must develop a risk management program in 

order to benefit from it. 

Previous research have demonstrated the beneficial connection between ERM 

implementation and organizational performance. For instance, ERM-practicing corporations 

listed on the Indian Stock Exchange have successfully raised the value of their firms, according 

to (Arpita, 2013). Actually, this result is in line with prior empirical research on the valuation 

impact of ERM (Grace, Leverty, Phillips, & Shimpi, 2014; Sanjaya & Linawati, 2015). ERM 

procedures are currently viewed as more relevant and practical than traditional risk management 

(TRM) due to the inherent flaws in TRM. ERM also focuses on encouraging group working and 

tackling issues as teams, which gives greater support and helps to make better decisionsOne of 

them, TRM, is built on a silo concept in which risks are managed by departments separately 

rather than collectively (Kleffner, Lee & Mcgannon, 2003). actuality, TRM only addresses "pure 

risks," such as hazards and operational risks that could harm the company. The risks are not 

related and are defensive in character because the TRM is primarily focused on protecting the 

organization against poor or adverse economic position (Narvaez, 2011). 
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Risk management is important to every business from a financial standpoint (Anton, 

2011). In particular, risk management reduces the cost of bankruptcy and financial crisis while 

offering tax rewards. Moreover, risk management lowers the unpredictability of earnings, 

encourages cost savings, and builds a positive reputation for the businesses. As a result, 

Businesses with effective management would be able to mitigate any risks by taking the 

necessary steps (Smit & Watkins, 2012) and contribute to the SMEs' long-term success. 

Studies on the literature reviews have demonstrated that there is a connection between 

risk management and performance in the context of SME's. Research by (Nyakang 'O and 

Kalio, 2013), (Yaakub and Mustafa, 2015), (Angeline and Teng, 2015), (Mwangi, 2014), and 

others have discovered this connection (Yusuf and Dansu, 2013). Given its positive impact on 

SME financial performance, risk management has been strongly recommended to be put into 

practice in conceptual research (Ansong, 2013). A study done in Ghana found that risk 

management makes it easier for SMEs to obtain finance, which improves their financial 

performance (Tagoe, Nyarko and Anuwa-Amarh, 2005 as cited from Ansong, 2013). In the 

meanwhile, operational risk management in Saudi Arabia has facilitated SME financial 

expansion and growth, according to (Alrashidi and Baakeel, 2012).  

According to large enterprises, ERM is a method for SMEs to actively manage their 

company risks while increasing their operational effectiveness (Syrová and Pika 2022b). 

Strategic agility (Ai Ping et al. 2017), competitive advantage (Yang et al. 2018), strategic 

planning (Sax and Andersen 2019), and the caliber of information systems all serve as mediators 

in the relationship between ERM and company performance, according to the findings of a 

systematic literature review (Syrová and pika 2022b) (Kurdi et al. 2019). 
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Even the central risk management department admits that not everyone is interested in 

risk management. The company needs a dynamic risk management team that swiftly detects and 

responds to new threats and opportunities if it is to have a successful risk management system.  

In more recent times, enterprise risk management (ERM) has been regarded as one of 

the most important issues affecting corporate management. Incorporating all company risks 

under a single ERM is something promoters believe would improve long-term corporate 

performance (Marei& Iskandar, 2020). 

H1: There is a significant positive relationship between ERM and OP of the 

organization. 

Maintenance Management: 

Maintenance management is the process of planning, organizing, directing, and controlling 

resources (including personnel, equipment, and materials) to achieve the desired level of 

maintenance in a cost-effective manner. It involves the development and implementation of 

maintenance strategies and policies, the establishment of maintenance standards, the scheduling 

of maintenance activities, and the monitoring and evaluation of maintenance performance 

(Kelly & Male, 2011). 

Maintenance management is a critical function in ensuring the reliability, availability, and 

performance of physical assets in organizations. It encompasses a wide range of activities, 

including preventive maintenance, corrective maintenance, predictive maintenance, and 

condition-based maintenance (Kwak & Anbari, 2009). Effective maintenance management 

involves the development of maintenance plans and schedules, the allocation of resources, the 
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management of maintenance work orders, and the measurement and analysis of maintenance 

performance (Khan & Hoang, 2019). 

Maintenance management also involves the use of various tools and techniques to support 

maintenance activities, such as computerized maintenance management systems (CMMS), 

reliability-centered maintenance (RCM), and total productive maintenance (TPM) (Eshraghi & 

Alavidoost, 2019). These tools can help organizations to optimize maintenance activities, reduce 

costs, and improve overall asset performance. 

2.3.1 Theories in Maintenance Management  

There are several theories that have been developed to explain the principles and practices of 

maintenance management. Here are a few examples: 

 Total Productive Maintenance (TPM):  

TPM is a comprehensive maintenance strategy that aims to maximize the productivity of 

equipment and minimize downtime through the involvement of all employees in the 

maintenance process. It emphasizes the importance of preventive and predictive maintenance, 

as well as continuous improvement, and is based on the principles of Total Quality 

Management (TQM) (Nakajima, 1988). 

 Reliability-Centered Maintenance (RCM): 

 RCM is a systematic approach to maintenance that identifies the most critical equipment 

components and establishes maintenance activities that ensure their reliability. It emphasizes 

the use of data analysis and risk assessment to determine the optimal maintenance strategy for 

each component (Moubray, 1997). 
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 Failure Mode and Effects Analysis (FMEA): 

 FMEA is a risk management tool that is used to identify potential equipment failures and their 

consequences, and to develop preventive maintenance activities that reduce the likelihood and 

impact of these failures. It is based on the principle that prevention is more effective than 

correction (Hillier, 2006). 

 Root Cause Analysis (RCA):  

RCA is a problem-solving methodology that is used to identify the underlying causes of 

equipment failures and develop effective solutions to prevent them from recurring. It involves 

a systematic approach to data collection, analysis, and corrective action, and is often used in 

conjunction with other maintenance strategies, such as TPM and RCM (Moubray, 1997). 

These theories provide frameworks for developing and implementing effective maintenance 

strategies and practices in organizations. They emphasize the importance of data analysis, risk 

assessment, and continuous improvement in maintaining the reliability and performance of 

equipment and highlight the need for collaboration and involvement of all employees in the 

maintenance process. 

Throughout the past few years, research on maintenance and its management has 

changed. This covers both the type of records used as well as the organizational strategy and 

maintenance function's scope. It started with a strategy for each machine and developed into a 

systemic strategy for the entire enterprise (Roy et al., 2016). In this situation, the early 

maintenance strategy concentrated on the machines and gradually developed into maintenance's 

strategic function in the organization. At first, the informative focus was only on budget 

reporting (Garg and Deshmukh, 2006). 
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2.3.2 Maintenance Planning and Scheduling  

Maintenance planning and scheduling is the process of developing and implementing a 

maintenance program that optimizes the use of resources and minimizes downtime (Mobley, 

2002). It involves identifying maintenance needs, scheduling maintenance activities, and 

coordinating resources to ensure that maintenance is performed efficiently and effectively. 

Maintenance planning involves determining the type, frequency, and scope of maintenance 

activities required to maintain equipment reliability and performance. This includes 

identifying maintenance tasks, estimating their duration and resource requirements, and 

developing a maintenance schedule that maximizes equipment uptime and minimizes 

disruptions to production (Smith & Petrick, 2004). 

Maintenance scheduling involves coordinating resources such as personnel, equipment, and 

materials to ensure that maintenance tasks are performed at the appropriate time and in the 

most efficient manner possible. This includes assigning tasks to maintenance personnel, 

ensuring that materials and equipment are available, and monitoring progress to ensure that 

maintenance activities are completed on time (Kister & Hawley, 2010). 

Effective maintenance planning and scheduling can result in significant cost savings and 

increased equipment reliability and performance (Smith & Petrick, 2004). It can also improve 

safety and reduce the risk of equipment failure, leading to increased productivity and 

profitability for the organization (Kister & Hawley, 2010). 
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2.3.3 Maintenance Performance Matrix 

Maintenance performance metrics are quantitative measurements used to assess the 

effectiveness and efficiency of maintenance activities in achieving organizational goals. These 

metrics provide insights into the performance of maintenance processes, equipment reliability, 

and the cost-effectiveness of maintenance operations. 

Some commonly used maintenance performance metrics include: 

1. Mean Time Between Failures (MTBF) - This metric measures the average time 

between equipment failures, and is used to assess the reliability of equipment (Parida 

& Chattopadhyay, 2007). 

2. Mean Time To Repair (MTTR) - This metric measures the average time required to 

repair equipment after a failure, and is used to assess the efficiency of maintenance 

operations (Jardine, Tsang, & Kolodny, 2013). 

3. Overall Equipment Effectiveness (OEE) - This metric measures the availability, 

performance, and quality of equipment, and is used to assess the effectiveness of 

maintenance processes (Wang, Zhang, & Lin, 2017). 

4. Maintenance Cost as a Percentage of Replacement Asset Value (RAV) - This metric 

measures the cost of maintenance as a percentage of the total value of the equipment 

and is used to assess the cost-effectiveness of maintenance operations (Chan, Chan, & 

Lau, 2010). 

By tracking and analyzing these maintenance performance metrics, organizations can identify 

areas for improvement and make data-driven decisions to optimize maintenance processes, 

reduce downtime, and improve equipment reliability and availability. 
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2.3.4 Maintenance Strategies  

Maintenance management strategies refer to the techniques and practices used to ensure that 

equipment, facilities, and other assets are kept in good working condition. Here are some 

common maintenance management strategies with in-text references: 

Preventive Maintenance:  

This strategy involves conducting regular maintenance activities to prevent equipment failures 

before they occur. According to research by Kamal et al. (2021), preventive maintenance can 

improve equipment reliability, reduce downtime, and increase safety. 

Predictive Maintenance:  

Predictive maintenance involves using data analytics and sensors to predict when maintenance 

is needed. According to research by Khan and Abbasi (2021), predictive maintenance can help 

reduce downtime, improve equipment reliability, and increase asset lifespan. 

Reactive Maintenance:  

Reactive maintenance involves repairing equipment only after it has failed. While this strategy 

can be effective in some cases, it is generally considered to be a less efficient approach. 

According to research by Amadi-Echendu et al. (2019), reactive maintenance can lead to 

higher costs, increased downtime, and reduced productivity. 

Reliability-centered Maintenance:  

This strategy involves identifying critical equipment and focusing maintenance efforts on 

those assets. According to research by Montanari et al. (2020), reliability-centered 

maintenance can improve equipment reliability, reduce downtime, and increase safety. 
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Total Productive Maintenance: 

 Total Productive Maintenance (TPM) is a strategy that aims to involve all employees in the 

maintenance process. According to research by Vayghan and Abdi (2021), TPM can improve 

equipment reliability, reduce downtime, and increase productivity. 

2.3.5 Maintenance Tools and Technologies  

Maintenance technologies and tools are essential for effective and efficient maintenance 

management. Here are some common maintenance technologies and tools with in-text 

references: 

Computerized Maintenance Management System (CMMS): CMMS is a software program that 

helps organizations manage their maintenance activities. According to research by Zaki and 

Rahman (2019), CMMS can help improve maintenance planning, scheduling, and inventory 

management. 

Condition Monitoring: Condition monitoring involves using sensors and other technologies to 

track the health of equipment and predict when maintenance is needed. According to research 

by Mba and Gupta (2021), condition monitoring can help reduce downtime, extend asset 

lifespan, and improve equipment reliability. 

Predictive Analytics: Predictive analytics involves using data analytics and machine learning 

algorithms to predict when maintenance is needed. According to research by Wang et al. 

(2020), predictive analytics can help reduce downtime, improve equipment reliability, and 

increase asset lifespan. 

Augmented Reality (AR): AR technology overlays digital information onto the physical 

environment, which can be used to support maintenance activities. According to research by 
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Oliveira et al. (2020), AR can improve maintenance efficiency and accuracy, reduce training 

costs, and increase safety. 

3D Printing: 3D printing is a technology that can be used to create spare parts and tools on-

demand, reducing downtime and inventory costs. According to research by Hollinshead et al. 

(2021), 3D printing can help reduce maintenance costs, improve equipment reliability, and 

increase asset lifespan. 

With a focus on corrective, preventive, predictive, reliability center, and total productive 

maintenance strategies and their relationship with cost of manufacturing operations, product 

quality, productivity target, on-time delivery, and profitability, (Amaeshi, Okorocha, and 

Akujor, 2015) investigated the effects of production facility maintenance on the competitive 

advantage of selected process manufacturing firms in Nigeria. The investigation was conducted 

using the descriptive survey methodology. Thirty copies of a structured questionnaire with a 

five-point Likert scale and a Crombach alpha of 0.703 were used to collect data from the study 

population of thirty (30) respondents from across the various units in the study organizations. 

The data were then analyzed using the co-integration statistics software package in the E-views 

software package. 

The findings revealed that corrective and preventive strategy has direct and indirect cost 

impacts on production processes, that corrective and preventive maintenance strategy and 

quality of product determination have a significant positive connection, that predictive 

maintenance strategy has a positive effect on productivity aim, that reliability center 

maintenance significantly accounts for on-time delivery in meeting customers' expectations, and 

that TPM has positive implications for productivity target.   
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 Thus, the study made the following recommendations: Every manufacturing company 

should have functional maintenance centers, integrate maintenance budgets into organizational 

objectives, and be dedicated to a strong maintenance knowledge in order to reduce production 

wastes types and losses. Each machine operator should get regular preventive maintenance 

education and training, and the director of the maintenance department should oversee the 

application of preventive maintenance measures to lower the likelihood of machine breakdown. 

Yet, in recent times, the emphasis on information has changed to one that emphasizes 

value-adding activities (Goyal and Maheshwari, 2012; Kumaret al., 2013). The maintenance 

plan no longer places a strong emphasis on a machine orientation in terms of maintenance scope. 

Contrarily, it has started to shift in favor of an organization-wide perspective more recently. As 

a result, it is becoming more complex due to the fact that it depends on numerous aspects and 

has a variety of facets, both of which are crucial for modern firms to remain competitive 

(Stenstrom et al., 2016). Delaying maintenance results in "decreases in asset group condition 

over time; decreases in asset group remaining life; increases in agency costs in following years 

to recover the desired level of service; increases in backlogged costs over time; and decreases 

in asset value over time," according to research by Chang et al. (Chang et al., 2017). 

2.3.5 Planned preventive maintenance  

Planned and preventive maintenance is a major component of sustainable facility 

maintenance. An efficient strategy to raise the reliability and quality of a system and its 

components is preventive maintenance (Au-Yong, C. et al, 2014). Preventative maintenance, 

often known as scheduled maintenance, entails retaining experienced employees on staff full-

time, keeping high-quality replacement components on available for when they are required, 
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and setting aside enough budget each year to carry out routine maintenance. To avoid 

unexpected downtime and system breakdowns, planned maintenance is essential. The majority 

of maintenance work should be planned maintenance, which reduces expenses, while unplanned 

maintenance should be reduced for the best maintenance spending (Au-Yong, C. et al 2014). 

(Maletic, Maletic, Al-Najjar, and Gomiscek, 2014) investigated how preventive 

maintenance could increase a company's efficiency and competitiveness. The purpose of the 

report was to investigate maintenance's effects on the company's business and discuss 

prospective improvement areas from the viewpoint of the company. In order to understand the 

role of maintenance in enhancing a company's business, an empirical case study was used. A 

Slovenian textile manufacturer provided the study's empirical data, which were used in the 

analysis. In order to address the research issue and find prospective areas for improvement, a 

gap analysis was used. According to the gap analysis's findings, the condition-based 

maintenance (CBM) approach and preventative maintenance procedures offer the greatest 

potential for raising organizational performance, according to the respondents. The study's most 

important empirical findings demonstrated that a weaving machine might provide an additional 

3% in profit, particularly if all unscheduled stoppages and quality loss caused by productivity 

losses were avoided. 

(Otieno, 2016) examined the effects of several condition-based maintenance techniques 

on the operations effectiveness of production companies wrote down on the Nairobi Stock 

Exchange. Additionally, it aimed to determine the extent to which the organizations applied 

various condition-based maintenance techniques and the corrective measures they had done. To 

accomplish the planned approach, a questionnaire was created and distributed. Statistical 

Package for Social Sciences (SPSS) and Microsoft Excel were used to analyze the data gathered. 
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The results show that 23.1% of respondents only perform condition-based maintenance, but the 

remaining respondents either perform preventative maintenance or combine the two 

maintenance strategies. 

Also, the report demonstrates that the majority of businesses employ planned rather than 

unscheduled condition-based maintenance procedures. Also, a link between condition-based 

maintenance procedures and the different aspects of operational performance was found. 

2.3.6 Total Productive Maintenance (TPM)  

Total Productive maintenance implementation has been the focus of many empirical studies, 

and the impact of TPM implementation on companies' performance have been tested. Many 

researchers believe that TPM and maintenance strategy are the most crucial factors to increase 

organizational effectiveness and efficiency (Sharma & Singh, 2015).  (Chlebus, et al., 2015) 

advises that the three primary pillars of improving the work environment, autonomous and 

planned maintenance, and standards in development should become the basis for TPM 

implementation in the mining industry. According to (Chlebus, 2015) Two crucial elements 

must be taken into account before implementing a TPM system in this sector: assessing the rate 

of failure and choosing a leader for each group. In a study, (Chlebus, 2015) used TPM as a lean 

manufacturing method by drawing on some TPM foundations with the overarching goal of 

eradicating all waste through continuous improvement across the board for the company. Instead 

of using the standard Nakajima model's eight pillars, they propose that TPM in a mine be 

simplified to three primary pillars.  

The 5S principles are used to support the TPM model, which is based on failure data analysis, 

is also created by them. The five 5S principles are: Sort, Set in Order, Shine, Standardize, and 
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Sustain. The research suggests that implementing TPM measures may also provide non-

monetary advantages, such as enhancing miner safety and facilitating repairs. On the other hand, 

putting the TPM approach into practice would increase the expense of employee training 

programs, take a while to produce the desired results, and boost mining earnings.  

In order to increase organizational performance by eliminating the most important six 

causes that affect mane waste in production industry that specialized in chemicals, (Mwanza & 

Mbohwa, 2015) provide a successful TPM model for a chemical manufacturing company. The 

study's main objectives were to assess the current maintenance system, ascertain the equipment's 

overall efficacy, and determine key performance indicators and TPM success criteriaTheir 

study's review of the current maintenance system reveals that production lines were struggling 

with a number of issues, including low production output, machine downtime, frequent 

equipment failures, and low availability and reliability of equipment. Both a quantitative and a 

qualitative approach was used by the researchers. The findings demonstrated that a TPM 

strategy can be assigned as a method to improve the efficiency of business equipment. The 

study's findings suggest that using the TPM strategy can cut wastes, which will improve the 

organization's image and profitability. So far, the adoption of 5S played a major role in the 

outcomes of the equipment performance improvement. According to (Wang and Lee, 2001), 

TPM seeks to increase equipment and plant output. Eliminating the root causes of production 

losses in TPM is the most effective strategy to increase output. OEE is a measurement that is 

implemented in the assessment of maintenance performance to measure manufacturing aptitude. 

The learning rate was predicted in terms of the firm's size, sales, whether it is ISO 9000 certified, 

and the number of years between the commencement of the TPM program and the TPM award 

using a random effect nonlinear regression model known as the Time Constant Model. 
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Throughout the past 20 years, manufacturing facilities have used a variety of methods 

to improve production performance. One method for improving the performance of 

manufacturing and production activities is to implement and enhance TPM pillars. The 

implementation of TPM seeks to increase productivity, lower quality costs and product final 

costs, improve product delivery, and increase operational safety, according to (Pradeep et al., 

2014); (Teonas et al., 2014); and (Banagar et al., 2013). These researchers concur with the three 

main goals of TPM: zero defects, zero accidents, and zero breakdowns. 

2.3.7 Autonomous maintenance  

The autonomous maintenance, focused maintenance, planned maintenance, and quality 

maintenance pillars are crucial components of TPM in order to enhance production effectiveness 

and efficiency, which directly affect manufacturing performance. The additional pillars enhance 

the TPM program and improve industrial efficiency (Lazim et al., 2013). Several academics and 

professionals have evaluated the benefits of the TPM implementation philosophy for enhancing 

manufacturing performance. Many studies have investigated the impact of the TPM 

methodology on manufacturing performance using both qualitative and quantitative research 

methods. The autonomous, focused, planned, and quality maintenance pillars are TPM 

essentials that concentrate on maximizing efficiency and effectiveness of production, which 

have a direct impact on manufacturing Performance, whereas the remaining pillars assist the 

TPM system and advance manufacturing performances (Lazico. et al (Lazim et al., 2013). TPM 

implementation theories have been recognized for their contribution to manufacturing advances 

by a number of scholars and practitioners. 
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How Manufacturing Performance Is Affected by the TPM Approach Several studies 

utilizing both qualitative and quantitative methodologies have discussed it. The association 

between multidimensional application of TPM (Total Productive Maintenance) and increased 

production performance in the manufacturing industry was investigated by (ai et al., 2016) using 

qualitative methodologies. This study actually assessed how each TPM success factor 

contributed to raising manufacturing performance. Surveys and questionnaires were utilized to 

evaluate the suggested study framework. According to the report, senior management leadership 

and the maintenance group have less of an impact on factory performance than traditional 

maintenance programs and his TPM implementation initiatives.  

A research investigation into the impact of the Total Production Maintenance (TPM) 

pillar on the output performance of textile and apparel manufacturers was undertaken by 

( Wickramasinghe and Perera, 2016). Questionnaires were employed in their study to gather 

data. The methods employed in this investigation were correlation analysis and regression 

analysis. To determine the effect of his TPM on manufacturing performance, SPSS software 

was used. According to the study, all of his TPM's pillars considerably increase cost 

effectiveness, product quality, on-time delivery, and quantity flexibility, as well as have a 

favorable and significant association with manufacturing performance. (Sharma and Bhaerdwaj, 

2012) make the suggestion that meeting TPM targets will increase manufacturing performance 

in line with their findings. 

The research on suitable planning systems for applying TPM in the early phases of an 

organization was done by (Aziz et al., 2013). Machine downtime, mean time between failures 

(MTBF), mean time to repair (MTTR), and setup time are some of the important key 

performance indicators (KPIs) for TPMs that are included in this study. A manufacturing 
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company that recently began adopting a TPM provided a case study on the TPM installation 

process. Since then, KPIs have improved greatly. In order to increase efficiency, the study also 

examines how TPMs may completely overhaul an industry's maintenance infrastructure. 

TPM, according to (Banagar, 2013), aims to increase overall equipment effectiveness 

(OEE) by incorporating everyone in the organization. In addition to creating the ideal 

maintenance system, our goal is to enhance mechanics' maintenance expertise. OEE is a tool for 

determining how well TPM installations are working. OEE measures are frequently used in 

conjunction with lean manufacturing initiatives as key performance indicators (KPIs) to provide 

an estimate of effectiveness. OEE measurement is frequently used in conjunction with lean 

manufacturing initiatives as a key performance indicator (KPI) to provide a success indication. 

OEE is a crucial metric for evaluating the efficiency of equipment and is widely used as 

a main tool for improving equipment performance, according to (Ahmad et al., 2018). 

2.3.8 Overall Equipment Effectiveness (OEE): 

By assessing a machine or piece of equipment's overall effectiveness (OEE), We can assess both 

the state of the manufacturing process and the acceptance level of the finished product. It is 

possible to calculate performance and quality yield figures so that businesses can make 

improvements when necessary (Simanungkalit et al., 2016). 

OEE highlighted six main losses (causes of production equipment not functioning properly). 

1. Startup loss. Classified as loss in quality based on scrap/rejection during 

production start-up happened due to by improper machine setup, lack of warm-up 

process, etc. 
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2. Setup and/or adjustment loss is classified as downtime loss resulting from 

longer setup times caused by product changeovers, material shortages, worker 

absences (lack of workers), machine adjustments, etc. 

3. Cycle time loss is characterized as speed loss as a result of a slower 

process due to various causes. Machines are worn out, below nameplate capacity, 

below expected capacity, operator inefficiency. 

4. Stall (Chokotei), classified as a decrease in speed due to a minor stall. 

This means that the engine will stop very often for short periods of time, typically 

no more than 5 minutes, and no maintenance personnel will be required, Machine 

reset, cleaning/control, sensor jamming, delivery jamming.  

5. Loss of downtime: It is categorized as loss of downtime due to machine 

or equipment failure and unscheduled maintenance. 

6. Loss of defects: categorized as quality loss as a result of production-

related scrap or rework. 

 

We can infer from the six losses listed above that we have three main losses types related to the 

anticipated process of production. downtime loss reducing availability, performance rate loss 

influencing speed, and quality rate loss affecting quality. 

The efficacy of maintaining production equipment is measured by utilization rate, while the 

effectiveness of using production equipment is measured by performance rate. (Simanungkalit, 

2016) and (Prabowo, 2015). and the effectiveness is measured by the quality rate. Avoid lost 

yields, rework, and scraps. 

 

𝑂𝐸𝐸% = 𝐸𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡 𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦 (𝐸𝑉)% × 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑅𝑎𝑡𝑒 (𝑃𝑅)% × 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑅𝑎𝑡𝑒 

(𝑄𝑅)%. 

 

𝐸𝑉 = 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑇𝑖𝑚𝑒/𝑃𝑙𝑎𝑛𝑛𝑒𝑑 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑇𝑖𝑚e 
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 The implementation of all eight TPM pillars is anticipated to produce tangible and 

advantageous results in the following three to five years. This time frame relies on a number of 

variables, such as: Employee age and skill level, equipment complexity, equipment age, 

business culture, and the state of maintenance programs at the time. Furthermore, putting a TPM 

into practice is not at all simple. This is due to the fact that TPM demands not only commitment 

but also organizational alignment and structural transformation. 

 

Figure 2: House of TPM (Pacaiova & Izarlkova, 2019) 
 
ُ 

2.4 Enterprise Risk Management  

Enterprise Risk Management (ERM) is a process that helps organizations identify, assess, and 

manage risks that could impact their business objectives. ERM aims to provide a 

comprehensive and integrated approach to risk management that considers all types of risks, 

including financial, operational, strategic, and reputational risks. The goal of ERM is to help 

organizations make informed decisions about how to manage risks in a way that aligns with 

their strategic goals and objectives. 
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ERM involves a structured approach to identifying risks, assessing their potential impact, and 

developing strategies to manage them. The process typically includes several steps, such as 

risk identification, risk assessment, risk prioritization, risk mitigation, and risk monitoring. 

The implementation of ERM requires collaboration between various departments and 

stakeholders within an organization, including senior management, risk managers, auditors, 

and legal counsel. 

The benefits of ERM include improved decision-making, better alignment of risk management 

with strategic goals, enhanced risk awareness and culture, and increased transparency and 

accountability. Effective ERM can help organizations respond to emerging risks and avoid 

costly mistakes, thereby creating value and improving overall performance. 

2.4.1 Scope, span, and Purpose of ERM 

The scope of Enterprise Risk Management (ERM) is broad and encompasses all types of risks 

that could impact an organization's objectives, including financial, operational, strategic, and 

reputational risks. ERM involves a coordinated and integrated approach to risk management 

that considers risks at all levels of the organization and throughout the entire risk management 

process, from risk identification to risk monitoring and review. 

According to the Committee of Sponsoring Organizations of the Treadway Commission 

(COSO), the scope of ERM includes "the culture, capabilities, and practices, integrated with 

strategy-setting and performance, that organizations rely on to manage risk in creating, 

preserving, and realizing value." (COSO, 2017) 
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The International Organization for Standardization (ISO) also emphasizes the comprehensive 

nature of ERM, stating that it "applies to the whole organization and considers all sources of 

risk, whether internal or external, and the interconnectedness between them." (ISO, 2018) 

The Risk Management Society (RIMS) similarly underscores the importance of a broad scope 

for ERM, noting that it "encompasses the identification, assessment, and prioritization of risks 

followed by coordinated and economical application of resources to minimize, monitor, and 

control the probability or impact of unfortunate events." (RIMS, 2021) 

 

Overall, the scope of ERM is comprehensive and includes all types of risks that could impact 

an organization's objectives. ERM involves a coordinated and integrated approach to risk 

management that considers risks at all levels of the organization and throughout the entire risk 

management process. 

2.3.2 ERM frameworks 

There are several widely recognized Enterprise Risk Management (ERM) frameworks, which 

provide guidance and best practices for managing risks within an organization. Here are some 

of the most common ERM frameworks: 

COSO ERM Framework: The Committee of Sponsoring Organizations of the Treadway 

Commission (COSO) ERM Framework is a widely recognized framework for ERM. The 

framework provides a comprehensive approach to managing risks and includes eight 

components, such as risk assessment, risk response, and risk monitoring. (COSO, 2017) 
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ISO 31000: The ISO 31000 Risk Management Framework is an internationally recognized 

framework for ERM. The framework provides a systematic approach to managing risks and 

includes principles, a framework, and a process for risk management. (ISO, 2018) 

NIST Cybersecurity Framework: The National Institute of Standards and Technology (NIST) 

Cybersecurity Framework is a widely used framework for managing cybersecurity risks. The 

framework includes five functions, such as identify, protect, detect, respond, and recover. 

(NIST, 2018) 

Agile Risk Management Framework: The Agile Risk Management Framework is a newer 

framework that is gaining popularity. It is designed to integrate risk management into agile 

software development processes and includes practices such as risk identification, risk 

assessment, and risk response. (Agile Alliance, 2018) 

OCEG GRC Capability Model: The Open Compliance and Ethics Group (OCEG) GRC 

Capability Model is a framework for integrated governance, risk management, and compliance 

(GRC). The framework includes six capability areas, such as strategy, risk, compliance, and 

culture. (OCEG, 2015) 

All these ERM frameworks provide organizations with best practices and guidance for 

managing risks in a comprehensive and integrated manner. 

 

2.4.2 Strengths of Implementing ERM 

Several studies have highlighted the benefits of implementing Enterprise Risk Management 

(ERM) practices to improve organizational performance. ERM implementation usually impact 

innovation, growth, strategy development and decision making. A study by the Harvard 
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Business Review found that organizations that implemented ERM practices were more likely 

to pursue innovative and growth-oriented strategies, leading to improved organizational 

performance. (Bourgeois III et al., 2016). Conference Board found that ERM can help 

organizations to better align their risk management and strategic planning processes, leading 

to improved performance and competitiveness (The Conference Board, 2017). Many a times 

organizations with strong ERM programs were better able to make informed and strategic 

decisions about risk, leading to improved business performance. (Deloitte, 2016) More 

importantly ERM programs can help to create a stronger risk culture within organizations, 

which can lead to better risk management practices and improved performance. (Marsh & 

RIMS, 2021) 

In addition to that the Institute of Risk Management found that ERM can help organizations to 

build trust with their stakeholders by demonstrating their commitment to effective risk 

management practices. This can lead to improved reputation and performance. (Institute of 

Risk Management, 2020). All of this combined can help organizations to make better 

decisions by providing a more comprehensive and integrated view of risk. This can lead to 

improved performance and competitive advantage. (Global Association of Risk Professionals, 

2020) 

 

Furthermore, organizations with mature ERM programs tended to have better financial 

performance, as measured by return on assets, return on equity, and earnings per share. (PwC, 

2015) 
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Overall, these studies suggest that implementing ERM practices can lead to a range of benefits 

for organizations, including improved innovation and growth, enhanced strategic planning, 

improved stakeholder trust, and improved decision making. 

2.4.3 Limitations of Implementing ERM 

Enterprise Risk Management (ERM) is a systematic approach used by organizations to 

identify, evaluate, and mitigate risks. ERM provides a framework for organizations to 

understand and manage risks across different departments and functions. While ERM has 

become an essential part of many organizations, it is not without limitations. For example it 

can be difficult for an organization to quantify and measure risks accurately. Quantifying risks 

involves assigning a value to the probability and impact of a risk occurring. However, this 

process can be complex, as risks can have multiple interdependencies and uncertainties that 

can make it difficult to determine their probability and impact. Moreover, different people 

within an organization may have different perceptions of the same risk, which can lead to 

inconsistent risk quantification (Beasley, Branson, & Hancock, 2010). 

Another limitation of ERM is that it can create a false sense of security. Organizations may 

assume that by implementing an ERM framework, they have mitigated all risks. However, no 

risk management framework can guarantee that all risks have been identified and addressed. 

Moreover, ERM frameworks can create complacency, as organizations may assume that the 

ERM framework will take care of all risks, without considering other factors such as human 

error or external factors that may lead to new risks (CIMA, 2012). 

Additionally implementing ERM strategies can be time-consuming and resource-intensive. 

ERM requires organizations to identify and evaluate risks across different departments and 
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functions. This process can be time-consuming and resource-intensive, as it involves gathering 

information from different sources and engaging with stakeholders across the organization. 

Moreover, ERM frameworks may require additional training and expertise, which can be 

expensive for organizations (Murray-Webster & Hillson, 2011). 

In conclusion, while ERM provides a useful framework for organizations to manage risks, it is 

not without limitations. ERM frameworks can be difficult to quantify and measure risks 

accurately, create a false sense of security, and be time-consuming and resource-intensive. 

Organizations should be aware of these limitations when implementing an ERM framework 

and should seek to complement ERM with other risk management approaches to ensure that 

all risks are identified and managed. 

2.4.5 Commercial Scope and usage of Risk Management  

Risk management is a fundamental process utilized in numerous industries and sectors to 

identify, assess, and mitigate risks that can impact an organization's objectives. There are 

various ways in which risk management is used in different industries and sectors. For 

instance, in the finance industry, risk management is crucial as it involves managing financial 

risks such as credit risk, market risk, and operational risk. Many financial institutions use risk 

management techniques to manage risks associated with investments, loans, and other 

financial products (Muller & Wiener, 2016). 

Likewise, the healthcare industry also utilizes risk management to ensure patient safety, 

manage medical errors, and reduce healthcare-related risks. Healthcare providers use risk 

management techniques to identify and manage risks associated with patient care, medical 

devices, and healthcare technology (Mayer, Khanna, & Whang, 2011). Similarly in the 
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construction industry, risk management is an essential process to manage risks associated with 

building projects. Academic research suggests that construction companies use risk 

management techniques to identify and mitigate risks such as safety hazards, design errors, 

and delays (Chan et al., 2010). 

While in the energy industry, risk management is critical to identify and manage various risks 

such as environmental risks, regulatory risks, and operational risks. Energy companies use risk 

management techniques to ensure the safe and reliable operation of their facilities (Hwang et 

al., 2015). Furthermore, the information technology industry employs risk management to 

manage cybersecurity risks, data breaches, and other technology-related risks. IT companies 

use risk management techniques to identify and mitigate risks associated with their products 

and services (Mason & Rennie, 2008). 

Lastly, insurance companies use risk management to assess and manage risks associated with 

insuring different types of risks, such as property and casualty risks, life insurance risks, and 

health insurance risks. According to academic research, insurance companies use risk 

management techniques to mitigate potential losses associated with different risks (Pflug & 

Römisch, 2007). Risk management is a critical process used in various industries and sectors 

to identify, assess, and manage risks. While the specific risks and techniques used to manage 

risks may vary depending on the industry or sector, the overall goal of risk management 

remains the same, which is to minimize the impact of risks on an organization's objectives. 
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2.5 Relationship between MM and ERM   

 

The literature has emphasized the significance of asset management (AM) in 

maintenance choices (Pintelon and Van Puyvelde, 2013). This is because AM concentrates on 

overseeing every phase of an asset's life cycle, from creation to retirement. The operation and 

maintenance (O&M) phase is crucial for operational assets and frequently accounts for up to 

70% of a stock's total ownership expense (Koronios et al., 2007). Thus, risk management is a 

crucial component of AM. Asset management, for instance, is described as "the ability of an 

organization to optimize and sustainably manage assets, asset systems, and associated 

performance, risks, and costs across the asset lifespan for a defined purpose" in the PAS-55 asset 

management standard. Systematic and coordinated practices for Risk management is clearly 

recognized as very important in terms of mitigating device failures. For assets under 

management, this means developing an effective maintenance strategy 

Because that maintenance decisions are mostly concerned with the operational phase of 

equipment, the perceived risks in this area are primarily technical (Pintelon and Van Puyvelde, 

2013). On the topic of device failure modes, here. Failure Modes and Effects Analysis (FMEA), 

Fault Tree Analysis (FTA), and Bayesian Network (BN) are techniques that are frequently 

utilized in this context (Langseth and Portinale, 2007). 

Apart from the differences in perceived risks, there are also different criteria considered 

when choosing risk assessment techniques. The requirement for multidisciplinary teams, 

decision support tools, reliability data, and assistive technology are important criteria for 

maintenance decisions (Barberá et al., 2012). Some articles make reference to broader standards. 
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Available resources, level of uncertainty, or complexity of chosen technology (International 

Electrotechnical Commission, 2009). 

Several studies highlight the importance of choosing the right technique for maintenance 

decisions. (Braaksma et al., 2013), The use of FMEA as a foundation for creating maintenance 

strategies is subject to significant assumptions. The author claims that the FMEA procedure is 

frequently a one-time endeavor in this regard. As a result, when new risk sources appear, 

developed strategies are rarely modified. He cites the requirement for tacit knowledge related 

to the risk assessment process as one reason for his non-iterative FMEA. In addition, the lack of 

available documentation to support the process was also cited as an important issue. 

Failure of the equipment is seen as a significant risk factor for operational systems. This 

is because failures of assets frequently have negative effects on the economy, the environment, 

or safety (Khan and Haddara, 2003). For instance, sheared parts may result in operator injuries, 

accidents, and high maintenance costs. Therefore, it is crucial that asset preservation programs 

establish mitigating techniques (Pintelon and Van Puyvelde, 2013). These programs should 

ideally cover two key areas: 

selecting on a maintenance strategy and identifying the best maintenance measures. 

Maintenance work includes basic interventions performed by technicians depending on the 

condition or condition of the equipment and may include preventative or remedial work. 

Risk assessment plays an important role in choosing an appropriate maintenance 

strategy. Here, Risk analysis offers crucial decision support to aid in the application process. 

Reliability-centered maintenance and risk-based inspection and maintenance (RBIM) are two 
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decision support systems that are cited in the literature and that involve risk assessment (Khan 

and Haddara, 2003). 

FMEA, FTA, and BN are the more traditional and common risk assessment procedures 

in their original forms. For instance, the Risk Priority Number (RPN) is a definition of failure 

mode severity in the FMEA. The formal hierarchy defined by FTA, on the other hand, is built 

on binary gates. Conditional probabilities are a component of BN and are used to quantify the 

cumulative dependence between failure events. Nonetheless, alternative technologies to FMEA, 

FTA, and BN have proliferated in recent years. These techniques aim to ameliorate known 

deficiencies associated with traditional approaches. Ignoring temporal aspects related to RPN 

format or assets under management (Liu, 2013; Weber, 2012). 

The use of risk assessment for maintenance management is examined in (Arunraj & 

Maiti, 2007) study, both of which make reference to the use of RBM as a technique for 

determining the priority of maintenance work by calculating the amount of risk. Trying to 

promote. Nowadays, many people employ the RBM analysis method to maximize maintenance 

work (Ratnayake, 2014). 

Originally presented by Khan and Haddara (2003) in the RBM model, the three-step 

strategy of risk estimation, risk assessment, and maintenance planning was reduced to two basic 

steps by (Arunraj and Maiti, 2007). Plans for maintenance and risk assessment based on 

recognized risks. 

In the oil and gas (O&G) business, rules and procedures are in place to reduce the risk 

of malfunction (FFR) of spinning tools and gear (Ratnayake, 2014). The danger of property 

damage is reduced through risk-based maintenance (RBM), a reliable risk assessment technique. 
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It is best to employ fuzzy models to reduce the uncertainty of RBM components. This method 

may also serve as a guideline for future mistakes (Sa'idi et al., 2014). Retrofitting refineries and 

contract management activities are both done using risk-based inspection and maintenance 

techniques (RBI&M). The RBI&M method reduces total risk because of time restraints, 

budgetary limits (for rotation), and staffing issues (for managing work orders) (Berolini et al., 

2009). 

 

2.6 Literature Review Summary  

Many researchers have talked about the relationship between many factors and how they 

affect organizational performance, but in this study, my factors were her ERM, TPM, and 

organizational performance. is. In industry, construction and other areas, planning maintenance 

and managing risk is critical to growing faster and safer. It also helps you identify and consider 

each step to improve your organization's performance. 

ERM is recognized as one of the most important issues surrounding business 

management these days. Its proponents believe that consolidating all business risks into a single 

her ERM framework will improve long-term business performance. 

Using a system created by (Uhlaner, 2014) that has been validated, subjective financial 

success is assessed using three metrics: 

Shows the company's financial performance relative to its competitors on a 5-point scale, 

past fiscal year profitability on a 7-point scale, and current liquidity on a 4-point scale. Corporate 

financial statements, which are often only released by medium- and large-sized businesses, are 

not connected to this subjective appraisal of financial performance (Kamboj and Rahman 2015; 
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Abbasi and Weigand 2017; Kumar et al. 2018 ). Small business surveys, however, favor purely 

subjective evaluations of financial capabilities. 

 (Iliemena, 2020), the corporate performance indicators of organizations are as diverse 

as the motivations of the indicators. Company performance is a metric used to assess 

management stakeholder accountability. Identifying the company's profitability, market value, 

and potential for future expansion is the most crucial component of this. Profitability, sales 

growth, measurable return, equity return, return on investment, growth of market share, 

investment return, and liquidity indicators are just a few examples of how business success can 

be defined or quantified (Iliemena, 2020). 

 

 

 

 

 

 

 

 

 

 

 

 



 

62 

 

Chapter 3 Research Methodology 

The study design included a brief literature review describing the topics and the 

relationships between them and their implications for research objectives. Based on a literature 

review, research hypotheses are implemented and validated through referenced questionnaires 

to assess the impact of maintenance and ERM on organizational performance and the 

relationship between MM and ERM. The data obtained are analyzed by the software. Questioner 

surveys include checklists, consent-level questions, and scales. The subjects of the survey are 

top management, executives, and employees of departments related to the research theme. 

3.1 Conceptual framework 

The research suggests that ERM is affecting positively the Organizational Performance 

and gives them an advantage over their competitors. Risk has become the most important factor 

influencing corporate objectives around the world (Selamat & Ibrahim, 2018). (Marei, et al., 

2020) have weighed the effectiveness of risk management and audit committees in moderating 

the relationship between voluntary risk management disclosure and organizational performance. 

(Beasley, Clune & Hermanson, 2005) investigated factors associated with her ERM 

implementation phase in an international organization. The survey found that the ERM 

implementation phase was positively rated by chief risk officer, presence of ERM, independence 

of the board of directors, clear CEO and CFO support for ERM, presence of four major auditors, 

company size, and companies involved. turned out to be characterized. For banking, education 

and insurance sectors. This suggests that ERM implementation is related to AC effectiveness 

and performance. 
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Reduced capital expenses and decreased revenue are advantages of using ERM. 

Volatility increases the value of shareholders and business owners, creates a competitive edge, 

strengthens the capacity for decision-making, and fosters investor confidence (Kasim & Hanafi, 

2017). 

Internal variables such as ERM are considered more important because organizations 

have the ability to manipulate internal variables to gain competitive advantage and influence 

business efficiency. Several research have already looked into the connection between small 

business performance and ERM implementation. For instance, research by (Gatzert and 

Martin, 2015) demonstrates that implementing ERM increases SME profitability as indicated 

by earnings, share price, and funding cost savings. The results also show that ERM improves a 

firm's capital performance. 

Some have suggested that maintenance management affects operating room 

performance (Foon and Terziovski, 2014). It states that maintenance effectiveness adds value 

to facility availability and reliability, improving production efficiency and an organization's 

profit margins. (Maletič et al., 2012) emphasize that effective maintenance increases an 

organization's competitiveness and profitability. Additionally, (Palmer, 2019) summarizes the 

benefits as minimizing downtime, increasing overall system availability, personnel safety, and 

extending the service life of equipment. To reap these benefits, organizations must build core 

competencies. 

 (Tayauova, 2012) states that core competencies can be viewed as a set of qualities 

possessed by a firm that give it a competitive advantage. To measure improvement initiatives, 

we propose Overall Equipment Effectiveness (OEE), which is a combination of actual 

availability, performance efficiency, and quality rate (Soltanali, H., Rohani, 2018) (Tsarouhas, 
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2019). In a manufacturing process, OEE is a TPM indicator that is used to benchmark, analyze, 

and evaluate productivity or equipment performance (Liao, D. Y., 2018). (Rasheed, R., & 

Rasheed, 2016). However, the productivity of such production systems is directly dependent on 

operational efficiency or bottlenecks (Singh, M., & Narwal, M. 2017). 

OEE is a tried-and-true method and a very strong technique that can be used to compare 

production units and conduct diagnostics across industries (Shah, M.K., Deshpande, V.A., & 

Patil, R.M., 2017). As long as the corrective activities are structured and simple to carry out, 

OEE can approve either long-term planned actions or short-term reactive actions (Foulloy, L., 

Cliville, V., & Berrah, L., 2019). 

 

Figure 3: Research Conceptual Framework 

 

3.2 Hypothesis development  

H0; there is no significant positive relationship between ERM and OP of the 

organization. 

H1; There is a significant positive relationship between ERM and OP of the 

organization. 

H0; there is no significant positive relationship between MM and OP of the organization. 
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H2; There is a significant positive relationship between MM and OP of the organization. 

H0; there is no significant positive relationship between MM and ERM of the 

organization.  

H3; There is a significant positive relationship between MM and ERM of the 

organization. 

 

 

 

3.3 Data sampling  

The research will use an average of 200 to 250 respondents from management members, 

leaders, engineers, and supervisors within the same field that related to the research subject to 

answer the questionaries survey. Then the answers will be collected to analyze it by using IBM 

SPSS, hayes process macro, AMOS.  

We will use volunteer random sampling. Volunteer random sampling, also known as self-

selection sampling, is a non-probability sampling method where participants self-select and 

volunteer to participate in a research study (Babbie, 2016).  
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This research is using volunteer random sampling is cost-effective. Additionally, it is 

convenient for participants since they can choose to participate at their own convenience 

(Creswell, 2014).  

Furthermore, this method will result in a larger sample size, providing a wide range of 

perspectives, which can be beneficial in this study. Participants who self-select to participate 

in a study will be highly motivated to participate, leading to increased engagement and 

cooperation (Neuman, 2014). 

However, there are some limitations to volunteer random sampling that should be considered. 

One significant limitation is that the sample obtained may not be representative of the 

population, as those who volunteer may have different characteristics than those who do not 

(Babbie, 2016). Additionally, this sampling method can be biased, as individuals with certain 

characteristics or opinions may be more likely to participate than others. Furthermore, findings 

from study may have limited generalizability to the population (Creswell, 2014). Finally, we 

will have little control over who participates in the study, which may result in a lack of 

diversity or representation in the sample (Neuman, 2014). 

Despite its limitations, volunteer random sampling can be a useful sampling method in current 

circumstances. We are taking certain steps to minimize potential biases and ensure that the 

sample obtained is as representative as possible. We are contacting variety of organizations. 

We have also put in a message regarding anonymity and encouragement of participation. 

In conclusion, volunteer random sampling will be a cost-effective and convenient method for 

obtaining a large sample size, but it will also has limitations in terms of representativeness and 
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potential bias (Babbie, 2016). We have considered the advantages and disadvantages of this 

method and weigh them against the specific needs of their research study. 

3.4 Design of Questions   

The purpose of this research questionnaire in the individual questions, and to understand 

the power of the hypothesis based on the targeted members answers. After contacting the top 

management members through Email and physically meeting, the survey will be distributed to 

their department's employees in order to reach the research target number of answers.  

The questionnaire will take between 5 to 10 minutes to be completed, it contains 17 level 

of agreement questions, each topic has a set of questions to measure the relationship and the 

impact between MM, ERM, OP.  

3.5 Collection of Data  

Since the majority of earlier studies on the relationship between ERM and corporate 

financial performance were built on quantitative research, I decided to use that approach. 

Quantitative research is more objective than qualitative research, and its conclusions are drawn 

from larger samples that are representative of the population as a whole. Accurate, dependable, 

and consistent data from quantitative research can be processed utilizing verified statistical 

techniques. That will be backed up by pertinent literature reviews that cover the subject to 

increase the accuracy and citations of the research findings. 

The sample covers organizations in UAE, Jordan, KSA, and Kuwait. 200 to 250 

members of small, medium-sized, and large enterprises make up the targeted sample. The 

sample size offers the tests with enough statistical significance. 
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Chapter 4 Data Analysis 

This chapter provides the insight of collected data and demonstrates the logical 

explanation for testing hypotheses through various tests. First, implied exploratory factor 

analysis to extract the questions that used to measure three variables (enterprise risk 

management, maintenance management, organizational performance). In addition, for internal 

consistency of scales also measured using Cronbach’s alpha and confirmatory factor analysis in 

SPSS Amos used to measure congruent and discriminant validity. Further, path coefficients was 

also illustrated from structural equation model. The mediation analysis in process macros 

implied for measuring direct and indirect effect of maintenance management on organizational 

performance in the presence of enterprise risk management.  

4.1  Exploratory Factor Analysis (EFA) 

Exploratory Factor Analysis (EFA) is a statistical technique used to identify and extract 

underlying factors from a set of observed variables (Fabrigar et al., 1999). EFA involves the 

extraction of factors based on the correlation between variables, followed by the rotation of 

the factor matrix to achieve a simpler, more interpretable solution (Hair et al., 2010). As well 

as in rotation, varimax used to maximize the loading for each question, which is the most 

popular method of variance rotation.  

EFA is a powerful tool for identifying the underlying structure of complex data sets and has 

been used in a wide range of research studies (Stevens, 2009). 

Table 1 :Sampling adequacy 

KMO and Bartlett's Test 
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Kaiser-Meyer-Olkin Measure of Sampling Adequacy .943 

Bartlett's Test of Sphericity 

Approx. Chi-Square 3258.838 

Df 105 

Sig. .000 

 

The Kaiser-Meyer-Olkin test of sampling adequacy is used to determine if our sample size is 

sufficient for factor analysis (Kaiser, 1970). The KMO test is an important diagnostic tool in 

exploratory factor analysis (EFA) and is used to assess whether the data are suitable for factor 

analysis (Fabrigar et al., 1999). It ranges from 0 to 1, with a value above 0.6 considered as 

acceptable and above 0.8 considered as good (Tabachnick & Fidell, 2013). If sample is too 

small if the value is less than 0.5, so, we are looking for a value of 0.7 or above (Field, 2013). 

In this instance, the value of KMO is.94, showing that the size of our sample is adequate. The 

second statistic, Bartlett's test of sphericity, examines if there are sufficient correlations 

between our variables to do a factor analysis. We're searching for a significance level in this 

case that is less than your alpha level, (for example, p < .001, ) which proves that the 

correlation matrix is not an identity matrix and that there are enough correlations to complete 

the factor analysis. 

 

 

Table 2: communalities 

 Initial Extraction 
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In your organization there is a special department dedicated to risk 

management. .يوجد في مؤسستك قسم خاص مخصص لإدارة المخاطر 

1.000 .780 

Your organization has an effective risk management policy.  مؤسستك

 .لديها سياسة فعالة لإدارة المخاطر

1.000 .822 

Your organization considers external and internal factors driving 

events that could affect the achievement of objectives (e.g. 

Economic, Natural environment, Political, Infrastructure, 

Personnel, Process). تأخذ مؤسستك بعين الاعتبار ا 

1.000 .796 

When formulating the Budgets, operational and strategic plans, 

risks are taken into account in your organization.  عند صياغة الميزانيات

 والخطط التشغيلية والاستراتيجية ، يتم أخذ المخاطر في الا

1.000 .763 

In determining risk response, your organization considers possible 

opportunities to achieve entity objectives going beyond dealing with 

the specific risk. عند تحديد الاستجابة للمخاطر ، تنظر مؤسستك في الفرص المح 

1.000 .728 

Your company provides technical training in equipment 

maintenance and operation.  توفر شركتك التدريب الفني في صيانة المعدات

 .وتشغيلها

1.000 .756 

Your company’s maintenance department has a planned 

maintenance schedule. قسم الصيانة بشركتك لديه جدول صيانة مخطط له. 

1.000 .835 
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Your company has plans to make equipment more efficient.  لدى

 .شركتك خطط لجعل المعدات أكثر كفاءة

1.000 .841 

Your company has an early equipment management program.  تمتلك

 .شركتك برنامجًا مبكرا لإدارة المعدات

1.000 .820 

Your company has an inspection schedule for all planned 

maintenance. لدى شركتك جدول فحص لجميع أعمال الصيانة المخطط لها. 

1.000 .867 

My organization market share increased significantly within the last 

3 years. ةزادت القيمة السوقية لمؤسستي بشكل ملحوظ خلال السنوات الثلاث الماضي . 

1.000 .790 

My organization profit increase gradually within the last 3 years. 

 .زادت أرباح مؤسستي خلال السنوات الثلاث الماضية

1.000 .778 

Overall, your company's growth is better than the competitors.  بشكل

 .عام ، نمو شركتك أفضل من المنافسين

1.000 .832 

Firm´s financial performance compared to competitors:  أداء الشركة

 :المالي مقارنة بالمنافسين

1.000 .757 

Current liquidity: الحالية السيولة : 1.000 .585 

Extraction Method: Principal Component Analysis. 

 

The above table of communalities demonstrated the extraction values that means the proportion 

of variances for each item that can be explained by the factors. The recommended 
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communalities should be more than 0.5 and if any variable have less than 0.5 then it should be 

removed. The extraction values of our items are very high and the lowest among them is 0.585. 

So, these items have good extraction values means good proportion of variances. 

Table 3: total variance explained 

Component 

Initial Eigenvalues 

Total % of Variance Cumulative % 

1 9.386 62.574 62.574 

2 1.256 8.370 70.944 

3 1.107 7.378 78.322 

4 .555 3.701 82.022 

5 .467 3.112 85.135 

6 .369 2.458 87.593 

7 .324 2.157 89.750 

8 .293 1.956 91.706 

9 .244 1.624 93.330 

10 .207 1.377 94.708 

11 .188 1.253 95.961 
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12 .186 1.238 97.199 

13 .167 1.110 98.309 

14 .138 .921 99.230 

15 .115 .770 100.000 

Extraction Method: Principal Component Analysis.  

This table informed as the number of emerged factors that depends on the eigenvalue criteria, if 

a factor has eigenvalue more than one, we are going to accept it. So, three main factors emerged 

among fifteen components (factors). The spss generated every item (question) as factor but more 

focus on how much variance been explained by each factor. The first component explained 

almost 62.5% variance, second explained 8.3%, and third explained 7.3% of variance. These 

three factors jointly explained almost 78.3% of variance that’s a meaningful amount of variance.  
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Table 4: Rotated Component Matrixa (N = 240) 

Q #  

Component 

1 2 3 

1 In your organization there is a special department dedicated to risk 

management. .يوجد في مؤسستك قسم خاص مخصص لإدارة المخاطر 

.354 .772 .243 

2 Your organization has an effective risk management policy.  مؤسستك

 .لديها سياسة فعالة لإدارة المخاطر

.309 .818 .239 

3 Your organization considers external and internal factors driving 

events that could affect the achievement of objectives (e.g. Economic, 

Natural environment, Political, Infrastructure, Personnel, Process). 

 تأخذ مؤسستك بعين الاعتبار ا

.259 .778 .352 

4 When formulating the Budgets, operational and strategic plans, risks 

are taken into account in your organization.  عند صياغة الميزانيات والخطط

 التشغيلية والاستراتيجية ، يتم أخذ المخاطر في الا

.244 .794 .269 

5 In determining risk response, your organization considers possible 

opportunities to achieve entity objectives going beyond dealing with 

the specific risk. عند تحديد الاستجابة للمخاطر ، تنظر مؤسستك في الفرص المح 

.249 .760 .297 

6 Your company provides technical training in equipment maintenance 

and operation. توفر شركتك التدريب الفني في صيانة المعدات وتشغيلها. 
.779 .270 .277 
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7 Your company’s maintenance department has a planned maintenance 

schedule. قسم الصيانة بشركتك لديه جدول صيانة مخطط له. 
.839 .223 .285 

8 Your company has plans to make equipment more efficient.  لدى شركتك

 .خطط لجعل المعدات أكثر كفاءة
.765 .310 .399 

9 Your company has an early equipment management program.  تمتلك

 .شركتك برنامجًا مبكرا لإدارة المعدات
.743 .381 .350 

10 Your company has an inspection schedule for all planned 

maintenance. لدى شركتك جدول فحص لجميع أعمال الصيانة المخطط لها. 
.814 .369 .261 

12 My organization market share increased significantly within the last 3 

years. زادت القيمة السوقية لمؤسستي بشكل ملحوظ خلال السنوات الثلاث الماضية. 

.294 .284 .789 

13 My organization profit increase gradually within the last 3 years.  زادت

ثلاث الماضيةأرباح مؤسستي خلال السنوات ال . 

.239 .286 .800 

14 Overall, your company's growth is better than the competitors.  بشكل

 .عام ، نمو شركتك أفضل من المنافسين

.381 .343 .754 

15 Firm´s financial performance compared to competitors:  أداء الشركة

 :المالي مقارنة بالمنافسين

.396 .288 .719 

17 Current liquidity: 701. 217. 214. :السيولة الحالية 
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Extraction Method: Principal Component Analysis.  

Rotation Method: Varimax with Kaiser Normalization a 

a. Rotation converged in 5 iterations. 

The rotated component matrix is the most important table that informed the loading of each item 

(question) onto each of three factors after rotation. The first five questions or items loaded into 

one factor (component_2), the next five questions or items loaded into another factor 

(component_1), and the last five questions or items loaded into third factor (component_3). 

These loading values were more than 0.7 and other or cross loading of these questions were less 

than 0.4 that considered as significant loading value in this factor analysis.  

We already have name of factors such as risk management (1-5 questions), maintenance 

management (6-11 questions), and organizational performance (12-17 questions). Exploratory 

factor analysis produced good results against the items used for three variables of risk 

management, maintenance management, and organizational performance. Two items (question 

11 and question 16) were excluded from maintenance management and organizational 

performance variable because of low values of cross loading in rotation matrix and repeated the 

whole process. The profitability in the last fiscal year is not a good indicator for measuring 

organizational performance in scale and the set-up time has decreased with the number of 

defective produced was also not a good indicator for measuring maintenance management. As 

questionnaire contain seventeen questions related to these variables but there were only fifteen 

questions in factor analysis.  
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4.2 Measurement Model Assessment: 

Table 5: loadings, reliability and congruent validity 

 Λ α CR AVE 

Enterprise risk management  .943 0.926 0.714 

Q1 0.869    

Q2 0.882    

Q3 0.861    

Q4 0.816    

Q5 0.793    

Maintenance management  .925 0.944 0.738 

Q6 0.812    

Q7 0.862    

Q8 0.887    

Q9 0.899    

Q10 0.918    

Organizational performance  .912 0.919 0.657 

Q12 0.848    

Q13 0.837    

Q14 0.908    

Q15 0.860    

Q16 0.710    

Reliable model fit can be seen by analyzing the other chosen goodness-of-fit metrics (Table 5). 

The estimates of Factor Loadings (provided as Regression Weights in AMOS) must at least be 

statistically significant and be 0.5 or higher, ideally 0.7 or higher, to support convergent validity. 
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The result demonstrates that all estimated model loadings that had weights greater than 0.7 were 

significant. In the evaluation of internal consistency, enterprise risk management have an 

excellent score of internal consistency (α = .943). So, the same results found for the other 

variables maintenance management (α = .944) and organizational performance (α = .919) more 

than .9 score of internal level reliability. The cut off value for Cronbach alpha is less than 0.7. 

Next, the Average Variance Extracted (AVE) and Construct Reliabilities (CR) was estimated. 

The CR estimates for all variables (ERM, MM, OP) were above the ideal 0.7 cutoff. Further, 

CR values were also greater than AVE. AVE was generated with criterion of Fornell and Larcker 

(1981). The convergent validity of the MM was supported to a reasonable extent by the 

satisfaction of the conditions for all of the Regression Weights, CR, and AVE.  

 

Table 6: discriminant validity 

 Mean ERM MM OP 

Enterprise risk management 3.447 0.845 - - 

Maintenance management 3.457 0.743 0.859 - 

Organizational performance 3.302 0.742 0.768 0.811 

The diagonal data (in bold) shows the square root of the AVE of the construct, whilst the other numbers show 

correlations with other constructs. 

When considering discriminant validity, table 6 presented that not a single correlations 

coefficient value was more than the square root of AVE (produced from Fornell and larcker 

criterion). The numbers in the leading diagonal are much higher than the correlation coefficients 

for the various variables (highlighted values). The discriminant cut off was also met.  

 

Table 7: Measurement Model Fit Indices 

Goodness-of-fit Measures Estimates 
Cutoff values based on model 

characteristics 

Chi-square (X2) 237.622  
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Degrees of freedom 87  

Probability level .000 Significant p-values can be expected 

X2/d. f. Ratio 2.73 < 3 

CFI .952 > 0.90 

TLI .942 > 0.90 

RMSEA 0.085 < 0.07 with CFI of 0.90 or higher 

Note: CFI – Comparative Fit Index; TLI – Tucker Lewis Index; RMSEA – Root Mean Square of Approximation 

We estimated the Measurement Model produced using Analysis of Moment Structures (AMOS) 

[version 16] software (see Figure 02), taking into account the recommendations of (Hair et al., 

1998) to test the construct validity and model fit of this model. The overall model chi-square 

value is 237.622 with 87 degrees of freedom, according to the summary of goodness-of-fit 

measurements obtainedThis result's probability value is 0.000, while the model's significance 

level is = 0.001. Moreover, the ratio of X2 /df was 2.73, falling short of the standard accepted 

value f < 3.00. The Comparative Fit Index (CFI) has a value range of 0 to 1, with values near to 

1 indicating a very good fit and 1 indicating the ideal fit. The CFI value for the default model is 

given here (0.952). An excellent match for the model is defined as a CFI value of ≥ 0.95. Tucker-

Lewis coefficient (TLI) values vary from 0 to 1, with 1 denoting a perfect fit and values closer 

to 1 denoting a very excellent fit. Here, TLI is equal to 0.900. The Root Mean Square Error of 

Approximation (RMSEA) score was 0.085; values more than 0.1 are regarded as poor, values 

between 0.08 and 0.1 as borderline, and values between 0.05 and 0.08 as acceptable. Hence, the 

RMSEA indicated a borderline model fit. 

4.3  Structural Model Assessment: 

Table 8: Structural model path coefficient 

Hypotheses Relationship β S.E t p Decision 
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H1 
MM  

ERM 
0.745 0.077 10.127 .000 

Supported 

H2 ERM  OP 0.387 0.044 4.932 .000 Supported 

H3 MM  OP 0.498 0.049 6.011 .000 Supported 

 R2  
Relative 

effect size 
  

 

ERM 0.555 MM  ERM f2 = 0.500    

OP 0.685 ERM  OP f2 = 0.313    

  MM  OP f2 = 0.188    

 

The coefficient of determination (R2) results showed the variance in the dependent variable that 

is explained by the independent variable; the R2 values for ERM and OP are.555 and.0.685, 

respectively. Effect sizes are also calculated to determine how much of an exogenous variable 

affects an endogenous variable's R2 value. In this study, MM predicted ERM, and ERM and 

MM predicted the OP. With the exception of MM impacts on OP, the relative effect sizes (f2) 

of the exogenous constructs were calculated and showed that external variable has a very 

considerable effect on our endogenous variable (>.35) (Cohen, 1988). Also, it was found that 

MM had a confirming impact on ERM (β = 0.745, t = 10.127, p < 0.001) and ERM had a 

confirming impact on OP (β = 0.387, t = 4.932, p < 0.001). H1 and H2 were therefore proven. 

Also, the findings supporting the third hypothesis about the impact of MM on OP (β= 0.049, t 

= 6.011, p < 0.001) were also shown to be significant.  
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4.4 ASSUMPTIONS OF MEDIATION ANALYSIS 

4.4.1 Assumptions 1: 

Table 9: Model Summary 

Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson 

1 .768a .589 .586 .58927 1.959 

a. Predictors: (Constant), Maintenance management, enterprise risk management 

b. Dependent Variable: Organizational performance 

We must view the model summary table. Finally, we may assess the independence of our 

residuals using the Durbin-Watson statistic (or uncorrelated). This number could vary between 

0 and 4. Scores on the DW test statistic in the range of 1.5 to 2.5 are typically regarded as 

normal. Nonetheless, numbers outside of this range may be concerning. The Durbin-Watson 

value for our analysis is 1.959, suggesting that the assumption of residual independence was 

satisfied. 

β = 0.38 

OP 
Β = 0.74 

β = 0.49 

MM ERM 
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4.4.2 Assumption 2: Linearity 

 

Figure 4: Linearity ERM&MM 

 

 

Figure 5: Linearity OP&MM 

 



 

83 

 

 

 

Figure 6: Linearity OP&ERM 

 

The points in the scatterplot shown in the previous graphs were roughly in a diagonal line going 

from the left bottom to the right upper corner where maintenance management and enterprise 

risk management with organizational performance, and maintenance management with 

organizational performance showed linear relationship So, this assumption is not violated in any 

scatterplot. 

4.5 Homoscedasticity: 
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Figure 7: Homoscedasticity 

 

Examining the expected and residual output graphs will allow you to verify or reject this 

assumption. The assumption of homoscedasticity, which states that the residuals' variation (or 

the amount of error in the model) varies similarly at each and every point, is put to the test in 

this instance. The points of unstandardized predicted value and studentized residuals were 

scattered randomly in rectangle shape. The dots did not show funnel like shape horizontally that 

met the assumption of homoscedasticity. 

4.5.1 Assumption 4: Multicollinearity 

Table 10: Correlations (N = 240) 

Pearson Correlations Enterprise risk management Maintenance management Organizational performance 
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Enterprise risk management 1 - - 

Maintenance management .673** 1 - 

Organizational performance .708** .725** 1 

** Correlation is significant at the 0.01 level (2-tailed).  

The first step is to look for multicollinearity among the independent variables; however, if the 

correlation is more than 0.8, there may be an issue. Above table of Pearson correlations 

described that maintenance management, enterprise risk management, and organizational 

performance have positive association with each other. Organizational performance showed 

strong correlations with enterprise risk management (r = .708, p < .001) and maintenance 

management (r = .725, p < .001), but maintenance management has a moderate positive 

association with enterprise risk management (r = .673, p < .001). The first premise of assumption 

related multicollinearity is met.  

Note: The Pearson coefficient value, r, was used to denote the positive relationship and to show 

how the impact of correlation between the variables. P value, which we utilized to describe 

whether or not the connection is significant when compared to the alpha value of.001, denoted 

the significance value (as above in table 2-tailed). 

Table 11: coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
t Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) .798 .134  5.938 .000   
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Maintenance Management .383 .046 .454 8.330 .000 .547 1.827 

Enterprise risk management .340 .046 .402 7.368 .000 .547 1.827 

a. Dependent Variable: Organizational performance 

The observation of the tolerance value and VIF scores is the second premise of this assumption. 

You should be concerned about multicollinearity if the VIF score is higher than 10 or the 

Tolerance is lower than 0.1. The coefficients in Table 3 above show that the data met with the 

multicollinearity assumption as maintenance management has (tolerance = .547, VIF = 1.827) 

and organizational performance (tolerance = .547, VIF = 1.87). So, the second premise is also 

met.  
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4.5.2 Assumption 5: normality 

 

Figure 8: normality 

The above histogram of standardized residuals depicted the perfect histogram which explained 

the normally distribution of data for all variables. In addition, following normal P-P plot showed 

that most of the points are perfectly aligned along the diagonal line rather than some of them. 

So, the data is partially normal but assumption of normality is not violated. 
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Figure 9: normal P-P Plot 

 

4.6 MEDIATION ANALYSIS 

The process macro by Hayes used to do mediation analysis where maintenance management 

was considered as an independent variable and organizational performance as dependent 

variable and enterprise risk management as a mediator. 

H0; there is no significant positive relationship between ERM and OP of the organization. 

H1; There is a significant positive relationship between ERM and OP of the organization. 

H0; there is no significant positive relationship between MM and OP of the organization. 

H2; There is a significant positive relationship between MM and OP of the organization. 



 

89 

 

H0; there is no significant positive relationship between MM and ERM of the organization.  

H3; There is a significant positive relationship between MM and ERM of the organization. 

 

Table 12: summary of mediation analysis 

Variable/Effect r2 B SE t p 

95% confidence 

interval 

MM  RM .462 .679 .644 205.416 .000 .584 .770 

RM  OP 

.588 

.329 .047 6.902 .000 .235 .423 

MM  OP .372 .047 7.838 .000 .279 .466 

Effect        

Direct   .372 .047 7.838 .000 .279 .466 

Indirect  .223 .035   .157 .292 

Total  .596 .038 15.629 .000 .521 .671 

Based on 5000 bootstrap samples 

A bootstrapping method was performed using SPSS Process Macro to examine if enterprise risk 

management mediated the relationship between maintenance management and organizational 

performance. In the first path a, the results of the regression analysis showed that the 

maintenance management (independent variable) was a significant predictor of enterprise risk 

management (B = .67, t = 205.41, p < .001). The variation of 46% was predicted in enterprise 
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risk management due to maintenance management. In addition, with the increase of one unit of 

maintenance management predicted 0.67 units positively in enterprise risk management. This 

proved the alternate hypothesis (H1) that maintenance management has a positive relationship 

with enterprise risk management.  

In second path b, another regression analysis determined that enterprise risk management was 

also a significant predictor organizational performance (B = .32, t = 6.90, p < .001). The third 

path c’, was explained that maintenance management was also a significant predictor of 

organizational performance while controlling the mediator enterprise risk management (B = .37, 

t = 7.83, p < .001) (all paths presented in fig_2). Enterprise risk management and maintenance 

management produced almost 58% of variance in organizational performance collectively. In 

units, maintenance management 0.37 units predicted in organizational performance with 

increase of one unit but enterprise risk management predicted 0.32 units in organizational 

performance. This helps to accept both second (H2) and third (3) alternate hypotheses, enterprise 

risk management and maintenance management has a positive relationship with organizational 

performance. In other words, maintenance management has a statistically significant direct 

effect on organizational performance. The results of indirect effect also showed a significant 

indirect relationship between maintenance management and organization performance mediated 

by enterprise risk management (B = .22, Bootstrap 95% CI = .15, .29), and completely 

standardized (β = .26). The total effect (path c) is produced by the sum of both direct and indirect 

effect, was (B = .59, t = 15.62, p < .001) also indicating a significant effect (presented in fig_1). 

Maintenance management was associated with organizational performance that were 

approximately .22 points higher as mediated by enterprise risk management positively.  
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Figure 10: Total, Direct and indirect effect 

 

The present study utilized a bootstrapping method to examine the mediating effect of 

enterprise risk management on the relationship between maintenance management and 

organizational performance. The results indicated that maintenance management was a 

significant predictor of enterprise risk management (B = .67, t = 205.41, p < .001) and that 

enterprise risk management was a significant predictor of organizational performance (B = 

.32, t = 6.90, p < .001). Moreover, maintenance management was found to have a direct 

positive effect on organizational performance (B = .37, t = 7.83, p < .001) even after 

controlling for the mediator enterprise risk management. These findings support previous 

studies that have found a positive relationship between maintenance management and 

organizational performance (Oyewobi & Kumar, 2018; Zerrouki & Rezg, 2019) as well as the 

MM 

 

OP 

 

c = 0.595 

b = 0.329 a = 0.679 

MM 

 

OP 

 

RM 

 

c' = 0.372 
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role of enterprise risk management in mediating this relationship (Goumagias et al., 2019; 

Jiang et al., 2019). 

The present study also found that enterprise risk management partially mediated the 

relationship between maintenance management and organizational performance (B = .22, 

Bootstrap 95% CI = .15, .29, β = .26), which provides additional support for the importance of 

enterprise risk management in organizational performance (Chen et al., 2017; Ravichandran & 

Rai, 2015). The results also demonstrated that the total effect of maintenance management on 

organizational performance, including both direct and indirect effects, was significant (B = 

.59, t = 15.62, p < .001). These findings suggest that organizations that prioritize maintenance 

management and enterprise risk management are likely to have better organizational 

performance. 

In conclusion, the present study provides empirical evidence for the positive relationship 

between maintenance management, enterprise risk management, and organizational 

performance. The findings highlight the importance of both maintenance management and 

enterprise risk management in improving organizational performance. Organizations should 

prioritize effective maintenance management and enterprise risk management practices to 

enhance their overall performance. Further research is needed to explore the underlying 

mechanisms of this relationship and to develop more comprehensive frameworks for 

improving organizational performance. 

4.7 Result and Discussion  

Finally, it is necessary to discuss the study findings with the existing literature related to 

the organizational performance. The performance of any organization depends on the current 
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action that affected the results and it covers a variety of elements as Gavrea et al., (2011) 

determined the understanding of organizational performance illustrated with the quantification 

of results. The financial and accounting measures was used to evaluate the performance because 

not balancing these objective procedures produced risk in futuristic goal of organization. The 

social environment was considered as an equal important element that comprised on 

organizational behavior, management and control systems, work locations, and social 

interaction as non-financial measures (Al kurdi et al., 2020). That’s why, the maintenance 

approach of management has evolved as a core strategic role in organization. This study was 

selected to investigate the impact of maintenance management on organizational performance 

with the mediation effect of enterprise risk management. Literature provided variety of 

evidences, as Amaeshi, Okorocha and Akujor (2015) has examined the impact of maintenance 

of facilities related production in process manufacturing firms and demonstrated that 

maintenance strategy has a direct and indirect affect on cost implications, product quality 

determination, target productivity, and meet expectations of customers with positive affect on 

the profit contributions. The finding of our study also has consensus with this literature where 

almost 46% variation predicted in organizational performance due to maintenance management. 

The positive impact of preventive maintenance on the company’s efficiency and 

competitiveness was also found in Slovenian textile where 3% of profit generated at weaving 

machines (Au-Yong et al, 2014). 

According to the requirements for multidisciplinary teams, decision support tools, 

reliability, and supporting technologies, different risk assessment methods were chosen for 

maintenance management (Barberá et al., 2012). Arunraj and Maiti (2007) reviewed the use of 

risk assessment for maintenance management and both support the use of risk-based 
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maintenance (RBM) as a tool for prioritizing maintenance action through estimation of the risk 

level. With the proper maintenance strategy, risk assessment in enterprise risk management 

(ERM) performed crucial role as (Arunraj and Maiti, 2007) reviewed the use of risk assessment 

for maintenance management. Risk estimation, risk evaluation, and maintenance planning were 

offered as a three-step strategy by (Khan and Haddara, 2003) which propagate the importance 

of interconnection of maintenance management with the enterprise risk management. In the 

same way, our results also provide a strong connection between maintenance management and 

risk management. Maintenance management produced a good level of prediction for enterprise 

risk management. This concludes the consensus with the study by (Bertolini et al., 2009), the 

authors assessed the effect of maintenance management on total risks at an oil refinery and 

provided evidence that the risks were minimized as a result of controlling the budget, human 

resources, and time constraints. 

If associated risk management within the firms along with the maintenance management 

the performance of organizations enhanced with the creation of new values and norms for their 

employees. Richard et al (2009) considered it as an essential part to the survival and success of 

organizations. Enterprise risk management (ERM) improved the quality of decision making in 

leadership members and minimized systematic risk in the form of probability of losses of costs 

and borrowing fewer external resources. ERM raised risk awareness and produced better 

strategic and operational decisions for enterprises that enhanced organizational performance in 

financial measures such as direct and indirect costs, and income fluctuations (Florio & Leoni, 

2017; Hoyt & Liebenberg, 2011). The result of indirect relationship between maintenance 

management and organizational performance in the presence of enterprise risk management 

provided the same evidence as informed in literature. This current study demonstrated that more 
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than 58% of variation in organizational performance been recorded by collecting both 

maintenance management and enterprise risk management.  

In last, it is crucial to explain that this study added to the literature related organizational 

performance of the organizations. According to this research, maintenance management has 

crucial role for improving the performance of organization. The enterprise risk management was 

also dependent on the maintenance management. As the management techniques related to risk 

involved with the maintenance the performance of organization boomed with more than fifty 

percent of improvement. This study was very provided evidence for the validation of scales 

related maintenance and enterprise risk management, and organizational performance.  
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Chapter 5 Conclusion 

In concluding remarks of the data analysis, it is very important to highlight that the scales used 

in this research have a strong validity across questions to measure respective variables. 

Exploratory factor analysis provided evidence that questions produced three factors with more 

than 0.7 scores of loadings in varimax component rotations. In addition, every scale has an 

excellent internal level of consistency.  

It is wise to conclude from the mediation analysis that the relationship between enterprise risk 

management and organizational performance was kind of mediated. Statistically significant 

was found to support the direct correlation between maintenance management and 

organizational performance. Moreover, enterprise risk management was positively predicted by 

maintenance management as well. Enterprise risk management was also a highly reliable 

indicator of organizational performance. The indirect effect of maintenance management on 

organizational performance in the presence of enterprise risk management was also found 

significant. The indirect effect was more as compared to direct effect due to the mediator. 

 

The present study has both theoretical and practical implications. The theoretical implications 

of this study suggest that maintenance management practices are crucial in enhancing 

enterprise risk management and organizational performance in organizations. This study 

contributes to the literature by providing empirical evidence of the relationship between 

maintenance management, enterprise risk management, and organizational performance. The 

study findings are consistent with the previous studies conducted in the area of maintenance 
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management and organizational performance (e.g., Rahman et al., 2017; Adegbie et al., 2018; 

Al-Mamary et al., 2019). The findings of the current study have also supported the resource-

based theory, which emphasizes that the resources and capabilities of an organization are key 

determinants of its performance (Barney, 1991). 

The practical implications of this study suggest that organizations should prioritize 

maintenance management practices to enhance their enterprise risk management and 

organizational performance. The results indicate that maintenance management practices can 

improve the overall performance of an organization by increasing enterprise risk management, 

which in turn enhances organizational performance. This study suggests that organizations 

should develop and implement effective maintenance management practices to ensure the 

efficient functioning of their assets, which can contribute to enhancing enterprise risk 

management and organizational performance. 

Moreover, the findings of this study suggest that enterprise risk management is a mediator 

between maintenance management and organizational performance. Therefore, organizations 

should also focus on developing and implementing effective enterprise risk management 

practices. Effective enterprise risk management practices can enable organizations to identify, 

assess, and mitigate risks, which can contribute to enhancing organizational performance. 

 

Based on the findings of this study, several recommendations for future research can be made. 

Firstly, it would be interesting to examine the role of other potential mediators between 

maintenance management and organizational performance, such as innovation management 

or supply chain management. Secondly, future studies could investigate the relationship 
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between maintenance management and organizational performance in different industries or 

contexts to determine whether the findings of this study are generalizable. Thirdly, it may be 

worthwhile to explore the impact of different types of maintenance management strategies 

(e.g., corrective, preventive, or predictive maintenance) on enterprise risk management and 

organizational performance. Finally, future studies could consider longitudinal research 

designs to examine the dynamic relationship between maintenance management, enterprise 

risk management, and organizational performance over time. These recommendations can 

help to build on the current findings and contribute to a more comprehensive understanding of 

the relationship between maintenance management, enterprise risk management, and 

organizational performance. 

 

In conclusion, this study contributes to the literature by providing empirical evidence of the 

relationship between maintenance management, enterprise risk management, and 

organizational performance. The findings suggest that maintenance management practices can 

enhance enterprise risk management and organizational performance. Therefore, organizations 

should prioritize maintenance management practices to ensure the efficient functioning of 

their assets, which can contribute to enhancing enterprise risk management and organizational 

performance. 
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Appendices  

Questionnaire questions  

Enterprise Risk Management Questionnaires  

The impact of enterprise risk management on competitive advantage by moderating 
role of information technology, Computer Standards & Interfaces, Volume 63,2019, 
Pages 67-82. 

 

Item 

Number 
Questions 

Strongly 

Disagree 
Medium Strongly Agree 

Q1 

In your organization there is a 

special department dedicated 

to risk management. 

 . خاص  يوجد في مؤسستك قسم

 مخصص لإدارة المخاطر

   

Q2 

Your organization has an 

effective risk management 

policy.  مؤسستك لديها سياسة فعالة

 .لإدارة المخاطر

   

Q3 

Your organization considers 

external and internal factors 

driving events that could affect 

the achievement of objectives 

(e.g. Economic, Natural 

environment, Political, 
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Infrastructure, Personnel, 

Process).  تأخذ مؤسستك بعين

 الاعتبار ا

Q4 

When formulating the 

Budgets, operational and 

strategic plans, risks are taken 

into account in your 

organization.  عند صياغة

ات والخطط التشغيلية الميزاني

 والاستراتيجية ، يتم أخذ المخاطر في الا

   

Q5 

In determining risk response, 

your organization considers 

possible opportunities to 

achieve entity objectives going 

beyond dealing with the 

specific risk.  عند تحديد الاستجابة

مؤسستك في الفرص للمخاطر ، تنظر 

 المح

   

 

 

Maintenance Management Questionnaires  

 

Maletič, D., Pačaiová, H., Nagyová, A., & Maletič, M. (2020). The Link Between Asset Risk 

Management and Maintenance Performance: A Study of Industrial Manufacturing 

Companies. Quality Innovation Prosperity, 24(3), 50–69. 
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Item 

Number 
Questions 

Strongly 

Disagree 
Medium 

Strongly 

Agree 

Q1 

Your company provides technical 

training in equipment maintenance 

and operation.  توفر شركتك التدريب

 .الفني في صيانة المعدات وتشغيلها

   

Q2 

Your company’s maintenance 

department has a planned 

maintenance schedule.  قسم الصيانة

 .بشركتك لديه جدول صيانة مخطط له

   

Q3 

Your company has plans to make 

equipment more efficient.  لدى شركتك

 .خطط لجعل المعدات أكثر كفاءة

   

Q4 

Your company has an early 

equipment management program. 

 .تمتلك شركتك برنامجًا مبكرا لإدارة المعدات

   

Q5 

 

Your company has an inspection 

schedule for all planned 

maintenance.  لدى شركتك جدول فحص

 .لجميع أعمال الصيانة المخطط لها

   

Q6 

The number of 

defective 

produces and 
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set-up time has 

decreased  

فض عدد المنتجات انخ

المرفوضة في 

 مؤسستك 

 

 

 

Organizational Performance Questionnaires 

The impact of enterprise risk management on competitive advantage by moderating 
role of information technology, Computer Standards & Interfaces, Volume 63,2019, 
Pages 67-82. 

Item 

Number 
Questions 

Strongly 

Disagree 
Medium 

Strongly 

Agree 

Q1 

My organization market share 

increased significantly within the 

last 3 years.  زادت القيمة السوقية

لمؤسستي بشكل ملحوظ خلال السنوات الثلاث 

 .الماضية

   

Q2 

My organization profit increase 

gradually within the last 3 years. 

زادت أرباح مؤسستي خلال السنوات الثلاث 

 .الماضية
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 Q3 

Overall, your company's growth is 

better than the competitors.  بشكل عام

 .، نمو شركتك أفضل من المنافسين

   

Q4 

Firm´s financial performance 

compared to competitors:  أداء الشركة

 :المالي مقارنة بالمنافسين

   

Q5 Current liquidity: السيولة الحالية    

 

Item 

Number 
Questions    

Financial Situation  

Q4 

Firm´s financial 

performance compared to 

competitors:  أداء الشركة

 :المالي مقارنة بالمنافسين

Much Worse 
Approximately 

the same 
Much Better 

Liquidity Situation  

Q5 
Current liquidity:  السيولة

 الحالية

Very Little 

Liquidity  

Medium 

Liquidity 

Significant 

Liquidity  

Profitability  
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Q3 

Profitability in the last 

fiscal year  ي السنة
 

الربحية ف

 المالية الماضية

Unprofitable  
Approximately 

the same  
Profitable  


