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[bookmark: _Toc33609091]Abstract
Sustainability is currently considered as vital for healthcare organizations and has become one of the most discussed and studied areas by healthcare professionals. In addition, healthcare is under pressure to increase the level of efficiency and reduce both costs and waste; the best strategy to achieve this objective is through lean practices and green techniques. Organizations that are integrating both green and lean are achieving high levels of environmental commitment and maintaining sustainable business performance. In this context, knowledge sharing is highly important within organizations. In addition, innovation has proven to be an important element in measuring organizational performance. 
This present dissertation investigates the relationship and impact of lean practices, green techniques, and knowledge sharing on organizational sustainability performance dimensions and the mediating impact of organizational innovation in the healthcare sector in the United Arab Emirates (UAE). A quantitative methodology was applied to examine the relationship between the variables, utilizing a cross-sectional random sampling method.
The results reveal that lean practices, green techniques, and knowledge sharing have a positive impact on organizational sustainability performance. In addition, organizational innovation plays a vital role as a mediator. This dissertation’s results can be used as a useful tool for practitioners seeking the effective utilization of sustainability factors and the creation of a competitive advantage for their organizations. Furthermore, the implementation of the sustainability framework will help practitioners to be more aware of factors that influence their organization’s performance and allow them to achieve more sustainable results.
The primary theoretical objective of this research is to contribute to the body of knowledge regarding lean practices, green techniques, knowledge sharing, organizational innovation, and organizational sustainability performance in the healthcare sector. The results of the study define the limits, relationship, and links between lean practices and green techniques, and an integrated model of lean practices, green techniques, knowledge sharing, organizational innovation, and organizational sustainability performance is proposed. However, the study has certain limitations: first, it focuses exclusively on the geographic area of the UAE; second, it is limited to the healthcare sector; and third, the study did not measure the impact of sustainability on either the organization’s employees or their service-users.
Keywords: Healthcare, Sustainability performance, Lean practices, Green techniques, Knowledge sharing, Organizational innovation, Confirmatory factor analysis (CFA), Structural equation modeling (SEM), United Arab Emirates (UAE).
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[bookmark: _Toc33609098]1.1 Background Information
As service organizations, including those in the healthcare sector, continue to grow, they face several challenges that may limit their potential. These challenges include the growing cost of operations, stricter environmental regulation and legislation, and growing competition. Such challenges have forced the healthcare sector to minimize waste, improve efficiency, and be competitive and profitable while meeting the requirements of environmental standards and regulations (Marimuthu & Paulose, 2016). Sustainability has emerged as an important organizational strategy (Silvius & Schipper, 2010; Visser, 2002), and organizations have developed new ways to integrate sustainability into various functional areas of healthcare (Holliday, 2001). 
Organizations subject to competition benefit from using resources more efficiently (Hussain & Malik, 2016). Thus, organizations seek better managerial principles and practices to improve their performance (Bortolotti, Boscari, & Danese, 2015). Among the many principles and managerial practices, lean practices are attracting increased attention (Shah & Ward, 2007; Thanki, Govindan, & Thakkar, 2016; Wyrwicka & Mrugalska, 2017). Lean practice is a management approach pioneered by Japanese manufacturers, and has been a popular managerial philosophy both in manufacturing and service industries for decades (Al Hammadi & Hussain, 2019; AlJaberi, Hussain, & Drake, 2017; Hussain, Khan, & Al-Aomar, 2016). It is a managerial philosophy that focuses on developing approaches to attain increasingly bigger goals with progressively smaller resources, and, at the same time, progressively reduce waste and change it into value (Womack, James P., 2006). Lean is not only limited only to being an organization strategy goal, but must be a part of an integrated approach to day-to-day operations (Graban, 2011). In addition, all hospitals must benefit from applying the lean practices (Graban, 2011; Stark & Hookway, 2019; Toussaint & Gerard, 2010).
Green practices are characterized as a set of techniques that limit or decrease the possible negative effects of the production and consumption of products and services on the shared habitat (ecosystem), consequently improving a company’s environmental footprint (Rao, 2004; Shrivastava, 1994). Green strategy is a strategy to achieve better efficiency and reduce both costs and waste. Green strategy initially began in the manufacturing industry, with the main aim of reducing waste and costs (Corbett & Van Wassenhove, 1993; Greenland, Levin, Dalrymple, & O’Mahony, 2018; Teixeira, Jabbour, & de Sousa Jabbour, Ana Beatriz Lopes, 2012). Over time, green strategy has been introduced into the service industry. However, the majority of studies have investigated green supply chain management (Ahi & Searcy, 2013; Al-Aomar & Hussain, 2017; Jain, Kumar, Kumar, & Chandra, 2016). Hence, the research lacks studies on green strategies in the service industry in general and in healthcare specifically.
The term knowledge sharing is relatively new in the healthcare industry, but practices like brainstorming sessions (or thought showers), benchmarking, goal setting, and results sharing for corrective procedures are playing an increasingly pivotal role in institutionalizing knowledge sharing and creating an environment that supports it. Any meaning information is called knowledge, so data itself cannot be categorized as knowledge; the key factor for evolving the knowledge base is knowledge sharing. Any information that is not shared cannot be categorized as knowledge sharing, which is a critical team process, because if the knowledge is not shared, then the cognitive resources available within individuals remain underutilized (Argote, 2012). Subsequently, knowledge sharing is a core element for the enhancement of performance (Mathieu, Heffner, Goodwin, Salas, & Cannon-Bowers, 2000; Smith-Jentsch, Mathieu, & Kraiger, 2005; Srivastava, Bartol, & Locke, 2006; Stasser & Titus, 2006; Wegner, 1987).
Innovation has played a pivotal role by allowing firms to develop products and services with a superior value to achieve competitive advantage (Otero-Neira, Tapio Lindman, & Fernández, 2009). The adoption of innovation contributes significantly to organizational performance (Edenius, Keller, & Lindblad, 2010). In addition, one of the challenges frequently faced by any organization is the dramatic increase in service-users’ requirements and needs, which the organization must fulfill to ensure profitability and service-user satisfaction; the best strategy for achieving these objectives is leading through innovation (Otero-Neira et al., 2009). In fact, there is consensus among scholars presently that “innovation is power” for all organizations (Kamaşak & Bulutlar, 2010).
Organizations have been under increasing pressure to reduce their impact on the environment, while at the same time reducing costs and remaining competitive. In addition, organizations are currently faced with the challenge of ensuring that their economic growth does not contribute to the pollution or degradation of the environment (Jain et al., 2016). There has been an increase in environmental awareness, including the associated legal and regulatory requirements, as well as shareholder and consumer pressure, which has meant that green strategies have become an important issue (Shen & Yu, 2013). In addition, there are pressures arising from government and other regulatory agencies requiring organizations to ensure that their practices do not pollute the environment. Therefore, currently, organizations depend on making strategic decisions that positivity affect the environment (Olson, 2008). In healthcare, lean practices and green techniques have become the leading strategies that meet their environmental, economic, and social requirements. In addition, knowledge management and organizational innovation assist hospitals to adopt the new requirements more easily. In result, the sustainability performance requires the environmental, economic, and social dimensions to be successfully addressed (Chuang, Y., Ginsburg, & Berta, 2007; Farchi & Salge, 2017; National Research Council, 2009; Poksinska, 2010).
[bookmark: _Toc33609099]1.2 Problem Statement
The concept of sustainability has been successfully applied in manufacturing organizations; however, it has only recently been examined in service organizations (Hussain et al., 2016; Stylos & Vassiliadis, 2015). Moreover, while the principles of sustainability have been applied in healthcare, recent literature reviews have shown that previous research has not measured sustainability performance as a whole (Al Hammadi & Hussain, 2019; AlJaberi et al., 2017). In addition, some authors have addressed sustainability performance from an operational perspective, while other authors have addressed it from a strategic perspective, but the literature is lacking in studies addressing sustainability performance both from operational and strategical perspectives simultaneously. 
Healthcare organizations in the current era are facing many key challenges in relation to sustainability dimensions, such as increases in waste resources and materials, inefficiency, and low performance (Horng, Liu, Chou, Tsai, & Hu, 2018; Thune & Mina, 2016; Tucker, Nembhard, & Edmondson, 2007). It is vital for hospitals to provide a high level of services to attract more patients and to be competitive in the healthcare market. Hence, hospitals need to mitigate the risks associated with the hospital environment such as infection, service coverage, safety, and quality assurance. Therefore, hospitals must to manage their environmental responsibilities to ensure that they are competitive and follow the best environmentally friendly techniques. 
One of important approaches to achieving sustainability in healthcare is lean practices (AlJaberi et al., 2017; Hussain & Malik, 2016). In addition, green techniques are increasingly being considered in the services industry (Al-Aomar & Hussain, 2017). According to (Dües, Tan, & Lim, 2013), organizations that are integrating both green and lean are achieving high levels of environmental commitment and maintaining sustainable business performance. Moreover, sharing knowledge among employees, especially in hospitals, leads to all healthcare challenges being better understanding and addressed (Heugens & Lander, 2009; Kim, Y. & Newby-Bennett, 2012). Finally, through organizational empowerment, the use of innovation ideas can lead to hospitals achieving their goals and objective more easily (Azar & Ciabuschi, 2017; Fadil, Singh, & Joseph, 2016; Williams et al., 2013). 
Overall, the literature lacks a framework for measuring sustainability performance in healthcare systems (Hussain et al., 2016; Hussain, Malik, & Al Neyadi, 2016). Therefore, this research aims to explore the impacts of lean practices, green techniques, knowledge sharing and organizational innovation on meeting sustainability targets in healthcare systems. 
[bookmark: _Toc33609100]1.3 Research Context and Justification
In the milieu of healthcare organizations, sustainability is one of the most important aspects that needs to be considered by healthcare professionals (Marimuthu & Paulose, 2016). In the United Arab Emirates (UAE), the robust growth of the healthcare sector has forced the government to place this sector at the top of the development agenda, and high-profile investment is expected to reach 133 billion USD by the end of 2018 (UAE Vision 2021, 2018). The healthcare sector in the UAE has recently been under severe pressure as budgets have been reduced, meaning that more has had to be achieved with less (Hussain et al., 2016; Hussain et al., 2016). Healthcare organizations have begun to incorporate the principles of sustainability, but a review of the literature shows that not all the previous research has evaluated sustainability in healthcare systems using the triple bottom line (TBL). There is a strong need for research to expand the concept of sustainability and introduce a framework to measure aspects of sustainability using TBL; this paper addresses this need. 
In this regard, sustainability concerns have led leading countries to host events to clarify sustainability concepts, including the “Bellagio Principles,” concerning the development of sustainability indicators to achieve progress in sustainability (Hardi, 1997); the World Commission on Environment and Development (WCED, 1987); and the 1992 Rio Earth Summit. The general consensus is increasingly that none of these three goals, economic growth, social security, or saving the environment, can be reached without consideration of effects on the future (Keating, 1993).
Investing in renewable energy projects in countries that are rich in oil and gas resources and rely on these resources would seem to be completely quixotic. The United Arab Emirates (UAE), however, following H.H. Sheikh Zayed’s vision, has taken a different approach by seeing the opportunities in renewable energy and has set up long-term plans to reduce the reliance on oil and gas. There are many drivers for the UAE to develop systematic plans for renewable energy, including global environmental challenges and the widespread adoption of green energy and technologies around the world. Moreover, the concept of sustainability has become important for the UAE due to the oil prices fluctuations in the international market, which have put the country under severe pressure to look for alternative energy resources (Hussain et al., 2016). Abu Dhabi set the first renewable energy policy in the region, calling for at least 7 percent of Abu Dhabi’s power generation capacity to come from renewable energy sources by 2020. Currently, the UAE is the most advanced country in the GCC region in terms of implementing renewable energy initiatives (Ferroukhi, Ghazal‐Aswad, Androulaki, Hawila, & Mezher, 2013).
The UAE Government has recently started several initiatives to promote and enhance sustainability. One of these major initiatives is the Masdar City project. Masdar City was established in 2006 with the main object of achieving sustainability through green practices to become a global leader in renewable energy and sustainable urban development (Masdar, 2019). Masdar City is one of the world’s most sustainable urban communities, a low-carbon development made up of a rapidly growing clean-tech clusters and public green spaces. The philosophy underpinning Masdar City’s urban development is based on social, economic, and environmental sustainability. Masdar City is a “greenprint” for the sustainable development of cities through the application of real-world solutions for energy and water efficiency, mobility, and the reduction of waste. Masdar City is open to the public and welcomes tourists, residents, students, academics, entrepreneurs, business leaders, and investors to its collaborative environment, which encourages people to live, work, and play sustainably (Masdar, 2019).
In 2009, the UAE established Emirates Nuclear Energy Corporation (ENEC) to be responsible for implementing the first nuclear energy program. A nuclear power plant project, comprising four reactors, was announced and awarded to South Korean companies. This announcement was disconcerting because it was against the Masdar project’s ideals and ignored the fact that environmentally friendly and safe technologies (harnessing the sun and wind) to generate electricity on a commercial scale are already available (Elhadj, 2010). In 2012, the construction of the first plant began, located in Al Dhafra. The main goals of the nuclear program are to deliver a safe, clean, efficient, and reliable nuclear program to the UAE by 2020 (Emirates Nuclear Energy Corporation, 2018). For real sustainability growth, nuclear energy will be a critical driver. A peaceful nuclear energy program is essential for the nation’s growth as it stands to gain from the considerable benefits that this new energy source will bring: direct economic growth from a new, high-technology industry; clean and abundant electricity to power new industries and provide energy security; and the development of the best and brightest Emirati talent to ensure a highly skilled and indigenous workforce that will lead this industry for decades to come. These three focus areas form the foundation of ENEC’s sustainability program: clean energy provision; economic growth; and capacity building. These pillars of sustainability are at the heart of daily operations at ENEC, from the highest level of business planning to individual key performance indicators (KPIs). Underpinning this program are the corporate values of safety, integrity, transparency, and efficiency. In the words of the (Emirates Nuclear Energy Corporation, 2018), in order to respond and provide the necessities of the environment, the community and the nation, it’s obligatory to be committed to the progression of our sustainability program ensuring that it renders the organization growth and helps with its sustainability milestones.
Another major challenge Masder faces is related to the nuclear power industry, which could derail Masder’s mission. The nuclear industry’s lobbyists are working to convince world leaders that nuclear energy is cost-effective and should be part of the solution to the world’s future energy needs. However, this claim is doubtful when taking into account the cost of decommissioning reactors at the end of their useful life, as well as the costs of the disposal of the toxic nuclear waste. Capital investment, maintenance, and emergency preparedness (to deal with any sudden major reactor accidents) must also be considered in terms of associated costs (Elhadj, 2010). 
Another challenge in building green cities is the lack of experienced and knowledgeable construction contractors with sustainable designs in the UAE. Selecting contractors for such projects must be based on their knowledge and experience in sustainable construction, and not based on lowest cost. This is because achieving optimum energy and water efficiency, as well as minimizing the use of natural resources, requires contractors to design their construction processes in a sustainable way, which can only be achieved if the workforce is aware of green practices and utilizes equipment and materials designed for that purpose (Mezher, 2011). 
To overcome these challenges, sustainable development and social prosperity in the country requires the direct coordination and collaboration of all stakeholders (government institutions, private sector, supply chain, universities, etc.) in order to develop the right energy policies and put in place the required market mechanisms for diffusing RE technologies, building public awareness, etc. (Mezher, Tabbara, & Al-Hosany, 2010). Governments should also provide incentives for research and development (R&D) institutions to promote knowledge and innovation and acquire expertise in the RE sector. It is also vital that the pricing mechanism of conventional fuels should be consolidated in order to take into consideration the environmental impact of excessive fossil-fuel consumption (Ferroukhi et al., 2013). Finally, decision makers in the UAE should prove their commitment to Masdar’s principles of renewable energy and dissuade them from pursuing the nuclear option (Elhadj, 2010).
In since 2008, the UAE also initiated the Abu Dhabi Sustainability Week (ADSW) on a yearly basis to gather together all the related industry specialists, policy makers, technology pioneers, and the next generation of sustainability leaders. The main objective of the ADSW is to become the field of sustainable development; ADSW pioneers UAE at the forefronts and highlights it as a catalyst for implementing strategies, knowledge transfer, collaboration and providing solutions for evolving the world’s sustainable development and hosts and platforms a global rallying point for evolving the world’s sustainable development and to overcome pressing challenges to sustainable development while driving human progress. Solutions development and fostering partnerships is the main aim of this action-oriented platform.
 The UAE has a legacy of sustainability, pioneered by the nation’s founding father, the late Sheikh Zayed bin Sultan Al Nahyan. His vision for the UAE embodied the sustainable development of the economy, society, and the environment. The Abu Dhabi Economic Vision 2030 builds on this legacy, providing a sustainable growth strategy that focuses on development across five priority areas – the economy, social and human resources, infrastructure, and the environment – while optimizing government operations to deliver a thriving, diversified, and dynamic economy and community. The healthcare industry is a critical sector that must be sustainable. The advantage of securing a sustainable healthcare sector is that the nation will benefit from the economic growth, become friendly to the environment, and increase the level of health among its communities.
In the words of His Highness Sheikh Mohammed Bin Zayed Alnhayan, the Crown Prince of Abu Dhabi, in order to leave a legendary and a proper legacy for the generations to come there should be a balance of obligations between our duties to update the sources of energy, protecting our environment (Crown Prince Court Emirate of Abu Dhabi, 2017). Hence, sustainability an area of great importance for the government, and healthcare organizations must align their objectives with the government’s approach of sustainability. Sustainability has been studied in different sectors in the UAE, including the banking sector (Nobanee & Ellili, 2016), the construction sector (Asif, 2016), and the automobile sector (Hussain, Alameeri, & Ajmal, 2017), but little research has been done in the healthcare sector (Al Hammadi & Hussain, 2019; AlJaberi et al., 2017; Malik, Abdallah, & Hussain, 2016). 
[bookmark: _Toc33609101]1.4 Research Questions and Objectives
To address the problem statement, the research questions for this study are as follows: 
RQ1. What are the lean and green attributes of the healthcare sector? 
RQ2. How do lean practices, green techniques, knowledge sharing, and organizational innovation impact the organizational sustainability of the healthcare sector in the UAE? 
To answer these research questions, the dissertation breaks down the query into the following objectives:
1. Identify implementation factors of lean practices and green techniques in the healthcare sector by conducting a comprehensive literature review.
1. Develop a conceptual framework integrating lean practices, green techniques, knowledge sharing, organizational innovation, and organizational sustainability performance.
1. Assess the impact of lean practices, green techniques, and knowledge sharing on sustainability performance in healthcare through the mediating role of organizational innovation.
1. Recommend efficient and effective strategies for the use of lean practices and green techniques to improve sustainability performance. 
[bookmark: _Toc33609102]1.5 Significance of the Study
The gap in the sustainability literature can be easily identified regarding the healthcare sector, especially in the context of the UAE (Al Hammadi & Hussain, 2019; AlJaberi et al., 2017; Hussain et al., 2016; Hussain et al., 2017). A comprehensive review of the literature found the following research gaps:
1. Not all researchers have measured sustainability using the TBL, which this is the main contribution of this dissertation, especially in the healthcare sector.
1. The literature does not clearly identify the boundaries between lean practices and green techniques in the healthcare sector.
1. The current literature lacks a conceptual framework integrating lean practices, green techniques, knowledge sharing, and organizational sustainability performance dimensions.
1. The literature does not clearly study the role of the organizational innovation as a mediator, which represents a research gap that this dissertation aims to fill.
As explained earlier, the objective of this dissertation is to propose a framework to measure organizational sustainability performance in the healthcare sector in the UAE. The adoption of the lean practices, green techniques, knowledge sharing, and organizational innovation benefit hospitals and ensure improvements in their sustainability performance. The proposed framework can act as a roadmap for measuring and improving hospitals’ sustainability performance. The findings of this study will also add value to the existing body of knowledge related to the healthcare sector productivity.
[bookmark: _Toc33609103]1.6 Research Contributions
[bookmark: _Toc33609104]1.6.1 Academic contribution
There is a gap in the literature in terms of addressing the complexity of sustainability in service sectors. This research aims to fill this gap by introducing a new sustainability framework. This dissertation’s academic contributions are as follows:
1. Identify the similarities and differences between lean practices and green techniques in the context of organizational sustainability performance. Previous research has tended to use these concepts interchangeably.
1. Introduce and test the knowledge sharing factor in relation to increasing the adoption and application of lean practices and green techniques, and assess the effect on organizational sustainability performance in the healthcare sector.
1. Define and highlight the limits, relationship, and links between lean practices, green techniques, knowledge sharing, and organizational sustainability performance dimensions. This also has the potential to identify similarities between the lean and green philosophies.
1. Investigate the impact of organizational innovation as a mediator between lean practices, green techniques, knowledge sharing, and organizational sustainability performance. 
1. This dissertation explains the correlation between lean practices, green techniques, knowledge sharing, organizational innovation, and organization sustainability dimensions.
[bookmark: _Toc33609105]1.6.2 Applied contribution
The study outcomes will benefit researchers and practitioners by providing them with the best strategies for sustainability performance. This dissertation’s applied contributions are as follows:
1. The implementation of the sustainability framework will help practitioners to be more aware of what will influence their organization’s performance in relation to sustainability. 
1. This dissertation will provide the best strategies for reducing costs and minimizing waste, which will hopefully be adopted by healthcare decision makers in the UAE by implementing the framework in their hospitals. 
1. This dissertation aligns with the aims of the UAE Vision 2021 to create a world-class healthcare sector by providing the best strategies and practices in relation to sustainable performance.
1. This dissertation encourages the use of the lean practices and green techniques in the healthcare sector.
[bookmark: _Toc33609106]1.7 Research Plan
The research plan is summarized in Figure 1.1. First, the research problem was identified, i.e. the lack of a framework to measure sustainability performance in the healthcare sector. In addition, there is a need to minimize waste, reduce cost, and increase efficiency in hospitals, which will require the adoption of strategies to meet these objectives. These strategies are lean practices, green techniques, knowledge sharing, and organizational innovation. The highlighted problem was supported by industry experts who were consulted for their feedback as part of the literature review in the second stage of the research, while the third stage comprised defining the study’s theoretical framework, including the integration of lean practices, green techniques, knowledge sharing, organizational innovation, and sustainable performance in the healthcare sector. The fourth stage comprised the development of the study instrument and the data-collection process. In the subsequent stages, the collected data were tested for reliability, model fitness, and conformity, after which the relationships between the variables were analyzed. The final stage comprises a discussion of the study’s results, with relevant conclusions drawn and future research recommendations provided.
	[image: ]

	[bookmark: _Toc33609080]Figure ‎1.1 Research plan.


[bookmark: _Toc33609107]1.8 Structure of the Dissertation
This dissertation is divided into seven chapters:
1. Chapter 1: Introduction. This chapter presents the introduction, which provides the background information, the problem statement, the research context and justification, research questions and objectives, and the significance of the study and its contributions.
2. Chapter 2: Literature Review. This chapter reviews the relevant literature in order to highlight the sustainability conceptual framework context and identify the gap that this study fills. It includes an overview of lean practices, green techniques, knowledge sharing, organizational innovation climate, and sustainability performance.
3. Chapter 3: Research Framework. This chapter discuss three theoretical frameworks: lean practices; green techniques; and sustainability performance. 
4. Chapter 4: Research Methodology. This chapter describes the research methodology, including the design of the questionnaire, the research sample, the method of data collection, and the data analysis procedures.
5. Chapter 5: Analysis and Results. This chapter details the results obtained from the data.
6. Chapter 6: Discussion. This chapter discusses the research findings and the relationships between the factors.
7. Chapter 7: Conclusion. This chapter draws conclusions, including a discussion of the limitations of the research and implications and suggestions for future research.
[bookmark: _Toc33609108]1.9 Summary
This chapter highlights the challenges faced by healthcare providers in terms of improving efficiency in service delivery and enhancing customer satisfaction, while reducing both costs and waste. The literature review also reveals the lack of previous studies addressing sustainability performance from both operational and strategical perspectives, particularly in the context of healthcare sector in the UAE. To overcome these challenges and to contribute for to the body of knowledge, this chapter proposes establishing a framework that integrates lean practices, green techniques, knowledge sharing, and organizational innovation that leads to organizational sustainability performance. The proposed framework provides answers for the posited research questions and fulfils the research objectives. It also offers guidance for practitioners in achieving waste minimization, increasing efficiency, meeting patients’ expectations, and enhancing organizational sustainability performance.
[bookmark: _Toc33609109]Literature Review


[bookmark: _Toc33609110]2.1 Introduction
This chapter reviews the existing literature on the background of organizational sustainability, lean practices, green techniques, knowledge sharing, and organizational innovation in different industry sectors, including manufacturing and services. To conduct the literature review, this dissertation reviewed the most relevant papers from various journals. The review of the literature reveals a research gap regarding a reliable framework to measure organizational sustainability in the healthcare sector. This chapter aims to define and highlight the limits, relationship, links and explore the impacts of lean practices, green techniques, knowledge sharing and organizational innovation on meeting sustainability target in healthcare systems.
[bookmark: _Toc33609111]2.2 Introduction to Sustainability
There is growing recognition that organizations need to address sustainability in their operations. Sustainability is commonly defined as utilizing resources to meet the needs of the present without compromising future generations’ ability to meet their own needs (WCED, 1987). The sustainability concept is not limited only to the generational term, however, as it has also been introduced in business management (Ahi & Searcy, 2013). In this regard, sustainability can be defined as the future it will be required to adopt activities and business strategies rendering the needs of the enterprise and its stakeholders while sustaining, protecting, and enhancing the human and natural resources.
Sustainability is concerned with how to utilize current resources to satisfy our current needs without negatively affecting the future (Silvius & Schipper, 2010). The focus of sustainability in its nascent stage was only on environmental issues, but has evolved over time into the triple bottom line (TBL), in which environmental, economic, and social dimensions are the dominant approaches to achieving sustainability (Elkington, 1998). Notably, the interactions of these dimensions increase the degree of sustainability complexity (Ahi & Searcy, 2013).
Organizational sustainability (OS) has many broad definitions and there is no consensus regarding its meaning (Rodríguez-Olalla & Avilés-Palacios, 2017). (Wilson, 2003) viewed OS as an evolving management concept that constitutes an alternative to the traditional models of short-time wealth maximization. (Schalock, Verdugo, & Lee, 2016) considered it as a multidimensional phenomenon that focuses on maintaining results, generating knowledge, building capacity, establishing experiences with partners, and producing services and products based on the concepts of efficiency and effectiveness. (Carter & Rogers, 2008a) stated that OS can be achieved only at the intersection of economic, environmental, and societal considerations, and this measured it using these three dimensions. (Lankoski, 2016) described sustainability as linking the viability of corporate performance for the long term with socio-economic requirements by integrating the concept of corporate social responsibility (CSR) with sustainable-competitive-advantage strategies.
Both industry leaders and academics recognize that, for operations, sustainability is the most important factor for the long-term success both of organizations and the communities in which they operate (A. Adams, Muir, & Hoque, 2014; Gadenne, Mia, Sands, Winata, & Hooi, 2012). However, how precisely managers can lead and position their organizations to be more sustainable remains unclear (Evangelista, 2014; Malik et al., 2016). Organizations in the current environment situation need systemic approaches to sustainability if they are to be competitive over the long term. Without significant effort to create an organizational infrastructure that supports the development of a sustainability strategy, the firm’s efforts to successfully implement a sustainability strategy will be severely hindered and will not be effective. Therefore, these factors should be handled strategically (AlJaberi et al., 2017; Hussain et al., 2016).
The literature related to sustainability is very rich and varies with diverse perspectives, and it is still growing. Over the last two decades, many researchers have limited their studies to focus on the supply chain, finance, hotels, and organizational issues (Carter & Rogers, 2008b; Hussain et al., 2016; Nobanee & Ellili, 2016). However, research has also shown that sustainability plays a vital role both in manufacturing and services industries, although research remains limited regarding a formal analysis of organizational sustainability performance in the healthcare sector (Al Hammadi & Hussain, 2019; AlJaberi et al., 2017). Therefore, this dissertation will study organizational sustainability performance in the healthcare sector to fill the research gap in the body of literature.
[bookmark: _Toc33609112]2.2.1 Sustainability in manufacturing organizations
Organizational sustainability has been widely investigated in the manufacturing sector. For example, (Hong, P., Jungbae Roh, & Rawski, 2012) defined, developed, and examined measures for sustainable practices for the manufacturing sector. They likewise benchmarked and improved environmental performance on the basis of these sustainable practices by becoming more responsive to the market and service-user behavior. This study also found that lean practices are an important mediator in achieving excellent environmental performance. (Zeinalnezhad, Mukhtar, & Sahran, 2014) compared small- and medium-scale manufacturing organizations with large-scale organizations in Malaysia based on their implementation of initiatives for lead or preventive benchmarking and found that large-scale organizations had more a progressive approach toward lead benchmarking. 
(Abdul-Rashid, Sakundarini, Raja Ghazilla, & Thurasamy, 2017) studied the association of sustainable manufacturing practices and sustainability performance in manufacturing industries considering all sustainability dimensions: environmental; economic; and social. The findings of this study indicate that the manufacturing process is the manufacturing stage that has the most impact on the improvement of sustainability performance. The framework proposed here can also assist manufacturing industries to conduct sustainability assessments by providing elements of sustainability performance, and can serve as a guideline for selecting appropriate sustainable manufacturing practices and to what level these practices need to be improved to leverage companies’ sustainability performance.
(Wang, Zhen, Subramanian, Gunasekaran, Abdulrahman, & Liu, 2015) developed a framework to examine sustainability manufacturing practices in relation to the three sustainability dimensions and studied the impact of these relationships on TBL performance from the perspective of a Chinese automotive parts supplier. The study concluded that the lean practice of “continuous improvement,” the social practice of “health and safety,” and the green practices of “use of fuel-efficient tools” and “machines utilization” contributed most to composite sustainability manufacturing practices.
(Asif, 2016) research study focused on the building sector in the United Arab Emirates (UAE) and the Kingdom of Saudi Arabia (KSA) as these countries are experiencing rapid growth. The factors leading to this rapid growth are: economic growth; burgeoning population; and modernization. Therefore, the study introduced sustainability proposals for the building sector by applying the EU Sustainable Development Strategy. (Shafiq, Johnson, Klassen, & Awaysheh, 2017) examined the relationship between sustainability and operations risk, supplier sustainability monitoring practices, supply improvement initiatives, and firm performance. The study proposed a methodology for evaluating the impact of sustainability monitoring practices on the TBL in supply chain management.
[bookmark: _Toc33609113]2.2.2 Sustainability in services organizations
Many studies have been conducted to measure sustainability in the service sector. For example, (Hussain et al., 2016) developed a sustainability framework in the service industry from the supply chain perspective. The purpose of their study was to develop a system of sustainability supply chain management in the service industry. In the same vein, (Hussain et al., 2017) introduced another sustainability framework in the field of service industries using the analytical hierarchy process (AHP) and implemented the proposed framework in the automobile industry in the UAE. Another study, by (Mani, Gunasekaran, & Delgado, 2018), focused on the social issues relevant to suppliers and classified the dimensions related to social sustainability in emerging economies. The result of these researches is a group of measurements that can be used in determining the sustainability dimensions of supply chains in service industries. Moreover, these studies highlight the importance of the social dimension of sustainability and its effect on increasing the competitive advantage of the organization. 
Furthermore, research conducted by (A. Adams et al., 2014) focused on the public sector and the use of sustainability performance measures to improve the performance of organizations. This research concluded that the cost and the quality measures were the most used in measuring organizational performance while, sustainability, environmental, or social responsibility measures were the least used in organizational performance measures in public sector. (AlJaberi et al., 2017) introduced a hierarchical framework using AHP for sustainability factors in the healthcare sector; the main objective of this research was to identify and prioritize the sustainability factors in health organizations located in the emirate of Abu Dhabi. The research provided reliable and valid framework that can be used to conceptualize and prioritize sustainability strategies in healthcare management. 
(Evangelista, 2014) analyzed environmental sustainability initiatives undertaken by third-party logistics (3PL) companies and the factors influencing them, both positively and negatively, in the transport and logistic service industry. The research distinguished three groups of companies with slightly different environmental profiles in terms of the green initiatives implemented and the main drivers and inhibitors. The surveyed companies showed a differing degree of involvement in green initiatives due to variations in the breadth of service offered and the importance attributed to environmental issues.
A study by (Singh, N., Jain, & Sharma, 2016) set out to discover whether the adoption of environmental practices enhanced the use of benchmarking in Indian firms. The findings of this study revealed that firms adopting environmental management practices were more likely to implement benchmarking for their operations and achieve better environmental performance. However, simply comparing the performance of one benchmarking operation with the performance of the same operation previously is a major issue in terms of the confinement of focus of this type of benchmarking studies. They do not benchmark the environmental performance of different organization among sectors and sizes at the same time to know better performing sectors and sizes of organizations. Essentially, they compare the current performance with the previous performance, instead of various variables for benchmarking. 
(Benkari, 2013) investigated the results of implementing aspects of sustainability in architectural education in the UAE and suggested the real integration of “sustainability” in the curricula and in the teaching practices. (Nobanee & Ellili, 2016) studied the level of disclosure of corporate sustainability by listed financial banks in the UAE and its relationship to the banks’ performance. The study concluded that the degree of corporate sustainability disclosure was low. Moreover, there was a positive relationship between sustainability disclosure and bank performance.
(Gadenne et al., 2012) investigated the relationship between organizations’ sustainability performance management practices and sustainability performance. The results indicated that organizations applied eight sustainability performance management practices (SPMPs) to improve seven different sustainability performance indicators (SPIs). Each of the eight SPMPs was positively associated with at least one SPI. The paper found that service-user value, new product development, and information capital performance indicators were each associated with a single SPMP, while the other four performance indicators (environmental, employee value, social responsibility, and financial performance) were each associated with multiple SPMPs. Overall, the results indicate that increasing the level of an organization’s focus on its individual SPMPs is positively associated with its better performance under one or more SPIs. 
[bookmark: _Toc33609114]2.2.3 Sustainability in healthcare
There are limited studies incorporating the TBL dimensions (i.e. environmental, economic, and social aspects) in measuring sustainability performance in the healthcare context in the UAE. Table 2.1 reviews the relevant literature, highlights the sustainability dimensions examined, the industry, and the methodology. 



	[bookmark: _Toc33609048]Table ‎2.1 Summary of sustainability performance literature reviews

	Author(s)
	Sustainability performance dimensions
	
	

	
	Economic
	Environmental
	Social
	Industry
	Methodology

	(AlJaberi et al., 2017)
	×
	×
	×
	Service
	AHP

	(Malik et al., 2016)
	
	×
	
	Service
	AHP

	(Hussain et al., 2016)
	
	×
	×
	Services
	Quantitative

	(Hussain et al., 2017)
	×
	×
	×
	Manufacturing
	AHP

	(Nobanee & Ellili, 2016)
	×
	×
	
	Service
	Secondary data

	(Asif, 2016)
	
	×
	
	Manufacturing
	Secondary data

	(Al-Zubaidi, 2007)
	
	×
	×
	Service
	Qualitative

	(Ahi & Searcy, 2013)
	×
	×
	×
	Manufacturing
	Literature

	(Lu, 2016)
	×
	×
	×
	Various
	Secondary data

	(Mani et al., 2018)
	
	
	×
	Various
	Qualitative & Quantitative

	(Shafiq et al., 2017)
	
	×
	×
	Manufacturing & Services
	Quantitative

	(A. Adams et al., 2014)
	
	×
	×
	Service
	Quantitative



Obviously, organizations realize the importance and effect of sustainability, or the TBL, on organizational performance, with many organizations setting their goals and objectives and aligning their policies and practices to achieve better economic, environmental, and social results. This applies both to manufacturing and service organizations. In addition, the most common methods used by the researchers in the previous studies were quantitative approach. As a result, this research will use the prevalent quantitative methodology as priors’ researchers. Table 2.1, however, shows that not all research studied all three sustainability dimensions (economic, environmental, and social). 
Several researchers have concluded that sustainability in healthcare becoming an increasingly important issue, which may be in response to the demands of environmentally and socially concerned stakeholders, the risks associated with litigation and regulation, and the need to maintain adequate market competitiveness and growth (AlJaberi et al., 2017; Hussain et al., 2017; Malik et al., 2016). Moreover, several researchers have suggested conducting more studies on sustainability performance in the service industry in general, and the healthcare sector specific, due to the complexity of measuring the subject (AlJaberi et al., 2017; Hussain et al., 2016; Hussain & Malik, 2016). Furthermore, studies measuring the three dimensions of TBL in healthcare are very limited; this area requires further investigation (Malik et al., 2016). This dissertation attempts to fill this research gap in the body of literature.
[bookmark: _Toc33609115]2.3 Introduction to Lean
Organizations subject to global competition are under pressure to use resources more efficiently. Thus, organizations seek better management principles and practices to improve their performance. Among the many principles and management practices, lean is becoming increasingly considered (Bortolotti et al., 2015). Lean is a management approach originating from Japanese manufacturers and has been, for decades, a prominent management philosophy in both manufacturing and service industries. It is a management philosophy that in the efforts to convert muda [i.e. waste] into value and to get immediate feedback on this efforts with providing a way to do more and more with less and less (Womack, James P. & Jones, 2003). 
The best definition of lean principles is provided by (Womack, James P. & Jones, 2003) in their five fundamentals:
1. specify the value for each product; 
2. identify the value stream for each product; 
3. make the product flow continuously; 
4. introduce a pull concept among all steps; 
5. pursue perfection.
[bookmark: _Toc33609116]2.3.1 Impact of lean on organizational performance
Lean methodology was initially designed to minimize waste and increase efficiency in the manufacturing industry. After the successful implementation of the lean management, service industries also adopted lean techniques to overcome business inefficiency. (Bortolotti et al., 2015) studied the role of the organization’s culture in lean management. The study concluded that there was a positive relationship between the organization’s culture and the successful implementation of lean management. The study concluded that the adoption of more lean management by organizations impacts their organizational performance positively. 
(Cua, McKone, & Schroeder, 2001) studied the relationship of applying three lean practices (total quality management, just in time, and total productive maintenance) on the performance of manufacturing organizations. The research concluded that that there was evidence supporting the compatibility of these practices in relevant programs and that manufacturing performance was associated with the level of implementation both of the socially and technically oriented practices of these three programs. (Welo & Ringen, 2015), in their research, studied how lean practices were implemented in the services industry, specifically in systems engineering companies. The research concluded that, overall, the usage of lean practices in services industries generally was still immature compared to manufacturing industries. 
(Fullerton, Kennedy, & Widener, 2014) studied the relationship of applying lean management and organizational performance in manufacturing industries. The researchers concluded that the use of lean should be as holistic business strategy rather than an activity isolated in operations to lead to being more competitive in the market and encouraging a continuous-process-improvement mindset.
(Das, 2018) studied the integration of lean practices and its impact on the sustainability performance from a supply chain perspective. (Chavez, Gimenez, Fynes, Wiengarten, & Yu, 2013) investigated the impact of lean practices on operational performance with respect to industry clockspeed, finding that the impact of lean practices on operational performance was positive and significant. (Nawanir, Kong Teong, & Norezam Othman, 2013) study aimed to investigate the relationship between lean practices, operations performance (OP), and business performance (BP). The results provided evidence that lean practices should be implemented holistically. Lean practices had a positive and significant impact on both OP and BP. Moreover, OP partially mediated the relationship between lean practices and BP. (Birkie, Trucco, & Kaulio, 2017) conducted research in which the main objective was to investigate how to implement lean in uncertain environments and how this impacted organizational sustainability performance, especially in manufacturing industries. The study concluded that implementing lean will impact positively and significantly on the sustainability performance of manufacturing industries.
The positive impact of lean practices on organizational performance has been supported by the majority of the empirical studies (Moyano-Fuentes & Sacristán-Díaz, 2012). The use of the lean practices is extremely important with regard to waste minimization, which leads to improved organizational performance (Cua et al., 2001). Hence, hospitals are increasing their investment in this area to become competitive and efficient, and, ultimately, to attract more patients. Therefore, implementing lean practices to minimize the waste and increase organizational sustainability performance is a subject of great importance.  
[bookmark: _Toc33609117]2.3.2 Lean in healthcare
To increase the number of patients served, with reduced wait times, while keeping spiraling costs in check to improve the patient care quality, most of the healthcare systems face the same challenges (Fine, Golden, Hannam, & Morra, 2009). All departments in hospitals, including the emergency room, operating room, inpatient wards, laboratory, pharmacy, and administration, must benefit from applying the lean practices (Graban, 2011; Stark & Hookway, 2019; Toussaint & Gerard, 2010). Lean should not be limited to being only an organizational strategic goal, but should be a part of the approach to day-to-day operation (Graban, 2011). 
Many lean practices have been introduced and studied, but the majority of research has focused on the following: just in time (Bortolotti et al., 2015; Dües et al., 2013; Flynn, Sakakibara, & Schroeder, 1995); kaizen (Thanki et al., 2016; Welo & Ringen, 2015; Wyrwicka & Mrugalska, 2017); quality improvement (Cua et al., 2001; Shah & Ward, 2003; Shah & Ward, 2007); inventory control (Birkie et al., 2017; Chavez et al., 2013; Nawanir et al., 2013); productive maintenance (Browning & Heath, 2009; Das, 2018; Thanki et al., 2016); and standardization (Birkie et al., 2017; Fullerton et al., 2014; Nawanir et al., 2013). This has led to these practices becoming the top six most implemented lean practices in the healthcare sector; they are widely used and extremely important.
Table 2.2 shows a sample of previous studies that have considered lean practices. These studies have used various approaches to exploring lean practices. Notably, however, service industries have received less attention than manufacturing industries. In addition, although lean practices have become popular in the healthcare sector, few studies have addressed lean practices in relation to sustainability performance. Lean management has been previously studied in the UAE healthcare context (AlJaberi et al., 2017; Hussain et al., 2016; Hussain & Malik, 2016). However, the focus was on waste minimization; lean practices have this not been studied in the UAE healthcare context. Furthermore, the impact of lean on sustainability performance has not been widely not studied in the healthcare sector generally (Al Hammadi & Hussain, 2019; AlJaberi et al., 2017; Poksinska, 2010; Radnor, Zoe J., Holweg, & Waring, 2012; Stark & Hookway, 2019; Teich & Faddoul, 2013), further highlighting the lack of research on lean practices in the healthcare sector in the UAE context. Similarly, incorporating the measurement of lean practices requires further research. In addition, the most common methods used by the researchers in the previous studies were quantitative approach. As a result, this research will use the prevalent quantitative methodology as priors’ researchers. Therefore, the aim of this dissertation is to explore the impact of lean practices on sustainability performance in the healthcare sector in the UAE context.



	[bookmark: _Toc33609049]Table ‎2.2 Summary of lean practices literature reviews

	Author(s)
	Lean practices
	Industry
	Methodology

	
	JIT
	KZN
	QI
	IC
	PM
	STD
	
	

	(Bortolotti et al., 2015)
	×
	×
	
	
	
	
	Various
	Quantitative

	(Dües et al., 2013)
	×
	
	
	×
	
	
	Various
	Literature review

	(Cua et al., 2001)
	×
	
	×
	
	×
	
	Manufacturing
	Quantitative

	(Shah & Ward, 2003; Shah & Ward, 2007)
	×
	
	×
	
	×
	
	Manufacturing
	Quantitative

	(Wyrwicka & Mrugalska, 2017)
	
	×
	×
	
	×
	×
	Manufacturing
	Qualitative

	(Welo & Ringen, 2015)
	
	×
	
	
	
	×
	Manufacturing
	Quantitative

	(Thanki et al., 2016)
	
	×
	
	
	×
	×
	Manufacturing
	AHP

	(Browning & Heath, 2009)
	×
	×
	×
	
	×
	×
	Manufacturing
	Qualitative

	(Fullerton et al., 2014)
	
	×
	
	×
	×
	
	Services
	Qualitative

	(Das, 2018)
	
	×
	
	
	
	×
	Manufacturing
	Quantitative

	(Chavez et al., 2013)
	×
	×
	×
	
	
	
	Manufacturing
	Quantitative

	(Nawanir et al., 2013)
	×
	
	×
	×
	×
	
	Manufacturing
	Quantitative

	(Birkie et al., 2017)
	×
	
	×
	×
	×
	×
	Manufacturing
	Quantitative

	(Bortolotti et al., 2015)
	×
	
	×
	×
	×
	×
	Manufacturing
	Qualitative

	Notes: JIT = just in time; KZN = kaizen, QI = quality improvement; IC = inventory control; PM = productive maintenance; STD = standardization



[bookmark: _Toc33609118]2.4 Introduction of Green
During the last three decades, green practices have been implemented by many organizations, first because of coercive factors like government regulations, and later, to gain competitive advantages. The various factors motivating organizations to adopt green practices include government regulations, organizational policies, availability of greener technologies, incentives in the form of tax exemptions, and competitive advantage. (Mittal & Sangwan, 2014). These green strategies are dependent on reusing, recycling, and recovering (Evangelista, 2014). 
The importance of the green strategies has driven organizations towards more sustainable and environmentally decisions (Zhou, C., Fang, Xu, Cao, & Wang, 2014). The main purpose of the green strategies is to provide a healthy and effective environment to protect resources and reduce pollution as much as possible. Therefore, organizations incorporate green strategies as a key strategy into their daily activities both of individuals and groups (Ying Liu, Pheng Low, & He, 2012).
[bookmark: _Toc33609119]2.4.1 Impact of green’s practices on organizational performance
Many studies have been conducted to study green in different sectors, using different approaches. For example, (Al-Aomar & Hussain, 2017) developed a framework for green assessment in the hotel industry in the UAE from a supply chain perspective. The study concluded that UAE hotels are familiar with green practices and awareness. However, there is a weakness in terms of knowledge in the area of green know-how and the implementation of green techniques across the supply chain. (Kim, J., Hlee, & Joun, 2016) investigated the relationship between green practices and customer satisfaction in the hotel industry. The results of the study showed that there was a relationship between implementing green practices and enhancing customer satisfaction. 
(Miroshnychenko, Barontini, & Testa, 2017) studied the impacts of green practices on financial performance. Results showed that internal green practices had positive impact on financial performance, while external green practices played a secondary role in determining financial performance. In addition, the adoption of ISO 14001 had a negative impact on financial performance. 
(Sangwan & Choudhary, 2018) investigated performance measures and green management on the environmental behavior of different enterprises. The results indicated that top management commitment and product design were the key performance measures for the success of green management practices. It has been found that chemical, automotive, food, and pharmaceutical industries are the highest performing sectors. It has also been found that large-scale enterprises perform better than medium-sized enterprises, which, in turn, do better than small and micro enterprises in relation to green management practices. (Kirchoff, Tate, & Mollenkopf, 2016) examined green practices and their impact on organizational performance from two strategic orientations, supply chain orientation and environmental orientation, from a supply chain management perspective. The findings suggested that a combination of supply chain orientation and environmental orientation capabilities positively influence the implementation of green supply chain management practices, and positively impact firm performance. Results also suggested that the capability bundle of supply chain orientation, environmental orientation, and green supply chain management should be adaptable to the changing business environment. 
(Chuang, S. & Yang, 2014) proposed a three-layer assessment model and selected three companies for case study to measure the performance of a green-manufacturing system and uncover the key success factors of its real-world execution. The first stage of the model contained three dimensions: green design; green manufacturing process; and green packaging. The second and third stages contained 10 strategic subjects and 74 evaluation factors, respectively. (Nunes & Bennett, 2010) investigated and benchmarked green operation initiatives in the automotive industry. The results showed that the world’s three main car companies (Toyota, GM, and Volkswagen) were pursuing green practices related to green management, green buildings, green supply chains, eco-design, reverse logistics, and innovation. (Rusinko, 2007) made an exploratory study of the relationships between explicit environmentally sustainable manufacturing practices (e.g. product stewardship and pollution prevention) and specific competitive outcomes (e.g. product quality and manufacturing cost) in the US carpet industry. The survey results revealed that 84% of the market believes that environmentally sustainable manufacturing practices are positively related with competitive outcomes.
(Govindan, Kannan, & Shankar, 2015) analyzed green manufacturing practices in the Indian context to find the best green manufacturing practices between several substitutes with the assistance of a hybrid multi-criteria decision-making model combining the decision making trial and evaluation laboratory (DEMATEL) and the analytic network process (ANP). The greatest limitation of this paper, however, was that it assessed green manufacturing practices only in rubber industry in India; additionally, size-wise performance benchmarking of the industry was incomplete. 
[bookmark: _Toc33609120]2.4.2 Green in healthcare
The impact of green techniques on sustainability performance has received attention from authors. For example, (Al-Aomar & Hussain, 2017; Kim, J. et al., 2016) explored the impact of green techniques on supply chain management in the tourism industry. (Kafa, Hani, & EL MHAMEDI, 2013) investigated sustainability performance measurement for supply chain management. (Evangelista, 2014), meanwhile, studied environmental sustainability practices for the transport and logistics services industry. 
Many green practices have been introduced and studied, but the majority of researchers has focused on: waste disposal (Hajmohammad, Vachon, Klassen, & Gavronski, 2013; Li, Y. & Huang, 2017; Sangwan & Choudhary, 2018); green procurement (Al-Tekreeti & Beheiry, 2016; Kirchoff et al., 2016; Ruiz-Benitez, López, & Real, 2017); green technology (Dües et al., 2013; Kleinrichert, Ergul, Johnson, & Uydaci, 2012; Sellitto, 2018); health and safety (Galeazzo, Furlan, & Vinelli, 2014; Kleinrichert et al., 2012; Ruiz-Benitez et al., 2017); green certifications (Dües et al., 2013; Kafa et al., 2013); and green products (Al-Aomar & Hussain, 2017; Galeazzo et al., 2014; Kim, J. et al., 2016). That has led to these practices being the top six most implemented green practices in the healthcare sector; they are widely used and extremely important.
Table 2.3 shows a sample of previous studies that have considered green practices. These studies have used various approaches to explore green practices. Notably, again, service industries have received less attention than manufacturing industries. In addition, although green practices have become popular in the healthcare sector, few studies have address green practices in relation to sustainability performance. In addition, the most common methods used by the researchers in the previous studies were quantitative approach. As a result, this research will use the prevalent quantitative methodology as priors’ researchers.



	[bookmark: _Toc33609050]Table ‎2.3 Summary of green techniques literature reviews

	Author(s)
	Green techniques
	Industry
	Methodology

	
	WST
	PRCRM
	TECH
	HILTH
	CRT
	PRDCT
	
	

	(Al-Aomar & Hussain, 2017)
	×
	×
	×
	×
	×
	×
	Service
	Qualitative

	(Kim, J. et al., 2016)
	×
	×
	×
	×
	×
	×
	Service
	Qualitative

	(Hajmohammad et al., 2013)
	×
	×
	×
	×
	×
	×
	Manufacture
	Qualitative

	(Kafa et al., 2013)
	×
	×
	×
	×
	×
	×
	Manufacture
	Qualitative

	(Kirchoff et al., 2016)
	×
	×
	×
	×
	×
	×
	Service
	Qualitative

	(Galeazzo et al., 2014)
	×
	
	×
	×
	×
	×
	Manufacture
	Quantitative

	(Dües et al., 2013)
	×
	
	×
	
	×
	×
	Manufacture
	Literature

	(Pampanelli, Found, & Bernardes, 2014)
	×
	
	
	
	×
	×
	Manufacture
	Quantitative

	(Diaz-Elsayed, Jondral, Greinacher, Dornfeld, & Lanza, 2013)
	×
	
	×
	
	
	×
	Manufacture
	Qualitative

	(Li, Y. & Huang, 2017)
	×
	
	×
	
	×
	×
	Manufacture
	Quantitative

	(Ruiz-Benitez et al., 2017)
	×
	×
	
	×
	
	×
	Manufacture
	Quantitative

	(Miroshnychenko et al., 2017)
	×
	
	×
	
	×
	×
	Manufacture
	Quantitative

	(Sangwan & Choudhary, 2018)
	×
	
	×
	
	×
	×
	Manufacture
	Quantitative

	(Sellitto, 2018)
	×
	
	×
	
	×
	×
	Manufacture
	Qualitative

	(Kleinrichert et al., 2012)
	×
	
	×
	×
	×
	×
	Service
	Qualitative

	(Prasad, Khanduja, & Sharma, 2016)
	×
	
	
	
	×
	
	Manufacture
	Qualitative

	(Grove, Fisk, Pickett, & Kangun, 1996)
	×
	
	
	
	
	×
	Service
	Literature

	(Al-Tekreeti & Beheiry, 2016)
	
	×
	×
	×
	
	×
	Service
	Literature

	Notes: WST = waste disposal; PRCRM = green procurement; TECH = green technology; HILTH = health and safety; CRT = green certifications; PRDCT = green products



Despite the fact that issue has been widely explored, a significant growth in the interest has been observed in the literature in recent years in the context of the UAE (Al-Aomar & Hussain, 2017). However, most previous studies have investigated the impact of green techniques management on supply chain management in manufacturing industries, and have focused only on a single dimension of sustainability; few studies have investigated the impact of green techniques on all three dimensions of sustainability. Further, studies of green techniques and their impact on the three dimensions of organizational sustainability performance are lacking.
[bookmark: _Toc33609121]2.5 Knowledge Sharing
The “knowledge-based economy” is a phenomenon that has emerged recently but is gaining traction rapidly; essentially, it involves driving the economy by understanding that the economy is knowledge. The approach used by various organizations for gathering and using knowledge is a major factor in deciding the success of different economies, based on how well organizations use the knowledge to support their own cause; the data is always there but the key is to make it meaningful and translate it into knowledge (Nassuora, 2011). Knowledge sharing has defined as a social interaction culture, involving the exchange of employee skills, knowledge, and experiences through the whole organization (Lin, H., 2007). Knowledge sharing has also been defined as team members sharing information, suggestions, and task-relevant ideas with each other (Srivastava et al., 2006).
This concept of knowledge sharing is based on the premise that knowledge is not an object that resides outside of context; instead, it is an individual’s interpretation of an object, and therefore individuals possess knowledge that must be codified and shared (Liebowitz, 1999; McInerney, 2002; Nonaka, Ikujirō & Takeuchi, 2007). The methods used to share knowledge include approaches that are considered as types of informal communication, such as chatting, brainstorming, and the discussing of knowledge between co-workers (Siemsen, Roth, & Balasubramanian, 2008).
Knowledge sharing is a crucial issue in organizations, and knowledge sharing is the key to the optimum utilization of skills and knowledge among organizational co-workers (Bontis, Bart, Sáenz, Aramburu, & Rivera, 2009; Sitko-Lutek, Chuancharoen, Sukpitikul, & Phusavat, 2010). Problem solving via knowledge application can be achieved when individuals formally and informally share implicit and explicit knowledge with each other, to spread the acquired knowledge by interaction, hence improving the capacity to define a situation or problem and solving it by knowledge application (Nonaka, Ikujiro, Von Krogh, & Voelpel, 2006). 
The importance of knowledge sharing among co-workers lies in the improved effectiveness and time efficiency of individuals in relation to their tasks, which is valued by administrators and managers when they can see the difference; the improved productivity, performance, and time savings of individual employees can be put to use for more substantive tasks. However, knowledge sharing cannot be imposed or forced because knowledge is created and stored within the organizational members (Chow & Chan, 2008).
In organizations’ work environments, problems related to knowledge sharing are quite common, as the skilled and knowledgeable resources would always less motivated to share their knowledge, considering it a key asset for their individual success (Ho, Hsu, & Oh, 2009). Therefore, it is difficult and challenging in real-life scenarios to create and sustain a knowledge sharing culture, based on the lack of willingness of the resources to share their knowledge (Lam & Lambermont-Ford, 2010). 
Knowledge sharing will not happen if one does not intend to share knowledge (Siemsen et al., 2008). The survival-of-the-fittest rule of management, or rather the survival of the more knowledgeable resources, further limits knowledge sharing. This is a common trend in organizations due to the prevailing culture of downsizing, which demotivates the resources to willingly share their workplace knowledge, as individuals perceive their knowledge as valuable assets, and the sharing of knowledge with others is limited by their natural tendency to keep information to themselves (Davenport & Prusak, 1998). Therefore, the unwillingness of employees to share knowledge with other colleagues has created problems for organizational survival (Lin, C., 2007). The main reason for an organization’s resources not sharing their knowledge is the lack of sustainability and trust. Only one the resource feels safe and entrusted by the organization can it make them share their experiences and knowledge for the betterment of the organization, otherwise it will always be retained by individuals. 
Tacit and explicit knowledge are vital for positively influencing the performance of an organization, and this can be enhanced with knowledge sharing, which emerges as a knowledge creation spiral, as proposed by (Nonaka, Ikujiro et al., 2006). In other words, market competitiveness sought by sustainable organizations is only possible with the support of corporate knowledge, which is itself achieved by knowledge sharing. In conclusion, attention must be paid to all four processes involved in knowledge management (knowledge generation, knowledge codification, knowledge sharing, and knowledge application), with knowledge sharing being considered as the core element. 
In the healthcare industry, the term knowledge sharing is relatively new, but brainstorming (or thought showers), benchmarking, and goal setting, and results sharing for corrective procedures are playing an increasingly vital role in institutionalizing knowledge sharing and creating an environment that supports it. Any meaningful information is called knowledge, so data itself cannot be categorized as knowledge; the main factors for evolving the knowledge base are grouped as knowledge sharing. Any information that is not shared cannot be categorized as knowledge sharing, which is a critical team process, because if the knowledge is not shared, then the cognitive resources available within individuals remain underutilized (Argote, 2012). Subsequently, knowledge sharing is a core element for the enhancement of performance (Mathieu et al., 2000; Smith-Jentsch et al., 2005; Srivastava et al., 2006; Stasser & Titus, 2006; Wegner, 1987).
The ability to share knowledge, and then having a central repository that allows it to be stored and shared by others, combine to form a knowledge base. The processes and initiatives set up to create a healthy knowledge base can ensure the process of knowledge sharing. Knowledge sharing in hospitals is critical because numerous individuals in the team have various perspectives, backgrounds, and observations (Dougherty, 1992). Endorsing the idea of knowledge sharing and highlighting its importance, the Institute for Healthcare Improvement urged hospitals to create an environment where staff members have mutual trust and discuss issues without fearing blame or punishment and reach the problems solution with these discussions and knowledge sharing (Kim, Y., Newby-Bennett, & Song, 2012). Patient safety can be enhanced, and risk can be mitigated, with pre-emptive measures in which knowledge sharing activities play a vital role, as most medical errors derive from a lack of learning, combined with punitive behavior. Knowledge sharing is the key to the knowledge base, which, when documented and shared, serves as a library to teach many resources.
Organizations that improve and learn from their mistakes are called knowledge-intensive organizations, and these types of organizations are numerous in the healthcare industry (Adler, 2003; Stead & Lin, 2009). The punitive culture and its attributes are centered on most medical errors being due to a failure to learn from mistakes (Department of Health, 2000), and the healthcare sector’s employees’ mistakes have harsh and serious complications and implications on society as they are related to the health of humans, which is often irreversible. Healthcare employees are hesitant to report errors or reveal problems because they are blamed for errors, punished harshly, and possibly subjected to public humiliation (Department of Health, 2000; Hohenhaus, Powell, & Hohenhaus, 2006; Reason, 2000; Silén‐Lipponen, Tossavainen, Turunen, & Smith, 2005). Because errors are hidden, the industry lacks sufficient error-related data to improve patient safety. Subsequently, faulty processes are blamed for the majority of medical errors (Department of Health, 2000; Donaldson, Corrigan, & Kohn, 2000; Reason, 2000; Silén‐Lipponen et al., 2005).
The main objective of collecting data is to use it for the improvement of patient safety and to create a learning mechanism, but, as detailed above, many incidents are not reported or documented. Even if error-related data is collected, it cannot always be used to create a learning mechanism. For example, only 10% of collected error-related information is used for learning (Tucker et al., 2007), and 50% of adverse events could have been prevented if there had been a learning mechanism in place (Chuang, Y. et al., 2007). Therefore, the root cause for most reoccurring issues is the inability to utilize and learn from mistakes to improve knowledge and patient safety processes. Clearly, if you want to convert data to knowledge, the error margin should be minimal, but research has shown that too strict measures are taken to recognize these problems in the healthcare industry. Most forms of hospital accreditation utilize processes and workflows to highlight ways to help improve patient safety; the Joint Commission, for example, analyzes hospitals’ patient care structures and their processes, and sometimes benchmarks them, in an effort to improve patient safety by preventing reoccurring errors. Without knowledge-sharing practices and the collection of error-related information, improving patient care process is not a realistic outcome.
In the healthcare industry, the organizational leader’s role is critical (Heugens & Lander, 2009). This is because the role of leadership is a key motivation to which the employees are receptive, and, based in which, they behave accordingly. If senior management is interested in and supports setting standards and creating processes, leads by example, and backs this behavior up with rewards, then employees naturally accept and follow these processes. Sometimes, however, the institutional pressures can be conflicting; specifically, hospitals have two conflicting practices: one is a dominant culture of punitive behavior; and the other is the recent emergence of knowledge-sharing practices. In a strongly hierarchical culture like the healthcare industry, the role of leadership is highly influential for employees (Kim, Y. & Newby-Bennett, 2012). 
The adoption of certain practices and behaviors by a leader signals the importance of the objectives (Edmondson, Amy C., 2003; Vera & Crossan, 2004). Medical resources, including junior doctors and nurses, do not effectively communicate with senior doctors or managers for fear of appearing incompetent (Reader, Flin, Mearns, & Cuthbertson, 2007). This is a major problem in the healthcare sector, which can be easily be resolved by leadership attributes, where the leadership (mostly senior doctors and nurses) strive to create an environment that supports junior doctors and nurses feeling free to ask questions and report issues. The initiatives taken to create this type of environment should be accompanied by a reward culture, which plays a vital role in the imposition of policies. This type of environment allows junior employees to learn more effectively about patient care and feel psychologically safe when following the leader’s directives (Edmondson, Amy, 1999; Edmondson, Amy C., Bohmer, & Pisano, 2001). As such, leadership can facilitate or disrupt the stabilization of the institutional practices in the healthcare industry.
The literature related to knowledge sharing is very rich and varied, with diverse perspectives, and it is still growing. Over the last two decades, many researchers have limited their studies to focus on interpersonal trust (Chai & Kim, 2010; Ford & Staples, 2010; Hsu, Ju, Yen, & Chang, 2007), reciprocal benefits (Lin, H., 2007; Tohidinia & Mosakhani, 2010), cultural factors (Ardichvili, Maurer, Li, Wentling, & Stuedemann, 2006; Huang, Davison, & Gu, 2008), and organizational issues (Kankanhalli, Tan, & Wei, 2005; Li, W., 2010) in relation to knowledge-sharing behavior.
Although research has shown that knowledge sharing is plays a vital role in providing useful insights, little has been done in terms of formal analysis to understand and emphasizing the impact of knowledge sharing on organizational sustainability performance. According to industries experts and leaders from various organizations, the reason that the implementation of green and lean did not impact sustainability performance was due to the lack of knowledge sharing. Therefore, it is very important to have effective knowledge sharing to facilitate lean and green practices. Thus, to achieve organizational sustainability in relation to lean and green, knowledge sharing is key to overall success.
[bookmark: _Toc33609122]2.6 Organizational Innovation
Anything done to create considerable added value, for the organization or its customers, can be considered as innovation, with something new or improved done by an organization (Carnegie & Butlin, 1993). Innovation has also been defined as the application of new knowledge and practices and their implementation (Bates & Khasawneh, 2004). This includes the organization’s capability in creating new ideas and adopting these ideas in expanding new and improved products, services, and operations. (Reed, 2001) asserted that, in order to lead, to survive, and to develop competitive advantage in the current competitive business world, innovation is a core component of activities related to new processes or products. In the literature, innovation has been defined in several ways. (Singh, P. J. & Smith, 2004), for example, stated that innovation engages new ideas in processes, services, products, marketing, or management in organizations. 
The concept of innovation involves more than research and development (R&D), or the application of technology. Innovation has been defined by (Livingstone, Palich, & Carini, 1998) as new processes or products that enhance organizational value, including copyrights, newly developed processes, inventive uses of information, and effective human resource management systems. 
Most definitions of innovation share the common concept of new ideas being turned into new products, processes, and services, and these ideas can simple things like time adjustment in operations or improving the operations, or major discoveries/changes like the introduction of new frameworks in any organization (Barsh, Capozzi, & Mendonca, 2007; Singh, P. J. & Smith, 2004). (Gloet & Terziovski, 2004) defined innovation as creating added value to both customers and the organization through new or improved products, processes, services, and operations emerging from the adaptation and implementation of knowledge to differentiate the organization from others. Most researchers agree that the adoption of innovation contributes significantly to organizational performance (Edenius et al., 2010; Laursen & Salter, 2006). As (Damanpour, 1991) clearly stated, in the context of an organization, performance contribution and effectiveness of adopting innovation is mainly proposed to adopt innovation. Essentially, therefore, organizational innovation performance concerns how organizations adapt and adapt to market changes, completion, and technology (Dougherty & Hardy, 1996).
In any performance development or successful offering, an organization depends on a variety of resources, but it cannot rely on all its resources, as innovation is not obligatory and expected from each and every employee. Rather, the focal point of the organization should be a group resources, known as knowledge assets, and they should be regarded as having equal importance in creating success (Bakar & Ahmad, 2010). Therefore, organizations have to understand the nature of the required innovation to ascertain the necessary resources, whether from inside or outside the organization (Parida, Westerberg, & Frishammar, 2012). 
To study organizational innovation performance, two dimensions should be considered, based on the following aspects: administrative innovation; and technological innovation performance. Technological innovation performance is dependent on the inputs of R&D to obtain the output in terms of new products, process, or new devices (Ko & Lu, 2010). This innovation performance has two dimensions according to (Iqbal et al., 2011): process innovation performance; and output (products and technologies) performance. The physical or intangible products also relate to services firms (Gadenne et al., 2012), as they relate to product innovation performance which has been defined as a firm’s product innovation efforts glooms the economic financial and non-financial outcomes (Bakar & Ahmad, 2010)], the share of sales of products or new services adopted in the last three years [which can be used to measure product innovation performance (Gadenne et al., 2012)], and the commercial performance of the firm [by achieving commercial interests through sales and patents of innovative products (Iqbal et al., 2011)].
The organizational aspects covered by process innovation performance include the improvement of the internal operations and capacities (Otero-Neira et al., 2009). It is the organization’s internal capacity that provides support for the organizational structure transforming its embedded knowledge into innovators (Iqbal et al., 2011). Here, the process of adopting new management systems, administrative process and practices, or member development programs is referred to as administrative innovation, which includes rules, roles, procedures, and structural changes that help organizations to achieve harmony in the face of the turbulence of external environments (Aljanabi & Kumar, 2012). 
To measure process innovation, we can use three general indicators: employee productivity; rework or scrap rate; and production lead time (Gadenne et al., 2012). Process innovation is an important way to achieve product innovation. It also has indirect impacts on business performance; therefore, it can be said that process performance is as important as product performance (Iqbal et al., 2011). Keeping in view these statements, we can consider innovation as a necessity of modern life for organizations and for society itself. Productive innovation can support organizational competence building through various attempts to develop their products. Process innovation, meanwhile, plays a pivotal role in achieving organizational objectives by, for example, achieving supremacy in the market, making work processes easier and more convenient, contributing to enhancing managerial expertise, and helping the organization achieve its goals and being more productive in terms of performance. 
The literature related to organizational innovation is rich and varied, with diverse perspectives, and it is still growing. Although research has shown that organizational innovation imperative and plays a vital role in providing useful insights, little has been done regarding formal analysis to presenting and emphasize the impact of organizational innovation on organizational sustainability performance. The majority of the studies have highlighted that organizational innovation has an impact on organizational performance (Azar & Ciabuschi, 2017; Fadil et al., 2016; Williams et al., 2013). Moreover, organizational innovation has been studied in the healthcare sector (Farchi & Salge, 2017; Thune & Mina, 2016; West et al., 2003). However, the literature is lacking in terms of studies of the impact of organizational innovation on sustainability performance in the healthcare sector (Greenland et al., 2018; Horng et al., 2018; Spitzeck, Boechat, & França Leão, 2013). Therefore, this dissertation aims to fill this gap in the literature and focus on organizational innovation as a mediator to achieving better organizational sustainability performance.
[bookmark: _Toc33609123]2.7 Summary
The objective of this literature review was to examine and analyze studies and relevant literature that pertain to lean practices, green techniques, knowledge sharing, and organizational innovation, and their relationship with organizations’ sustainable performance in order to synthesize a comprehensive understanding of the history, effects, and outcomes of these strategies being integrated. The literature review has identified gaps in the body of knowledge regarding the adoption and integration of lean practices, green techniques, knowledge sharing, and organizational innovation in relation to organizational sustainability performance in the healthcare sector, supporting the need for this dissertation to address the stated research problem and answer the stated research questions.
[bookmark: _Toc33609124]Research Framework


[bookmark: _Toc33609125]3.1 Introduction
This chapter reviews the existing theory, from various relevant journal papers, on organizational sustainability, lean practices, green techniques, knowledge sharing, and organizational innovation. This chapter aims to define and highlight the limits, relationship, and links between lean practices, green techniques, knowledge sharing, and organizational innovation in relation to organizational sustainability performance to develop a framework for measuring organizational sustainability in the healthcare sector. The results of this review lead to the development of hypotheses and a framework for measuring organizational sustainability in the healthcare sector.
[bookmark: _Toc33609126]3.2 Theory of Sustainability
The concept of sustainability has existed since the conceptualization of cultures. Over time, environmental, economic, and social concerns have been increasingly highlighted and considered in many academic studies. In addition, sustainability has received increased from leaders and policy makers over recent decades, evidenced by the significant increase in the number of initiatives related to sustainability. The first and most popular definition of sustainability was defined in the work of (Brundtland, 1987), and focuses on the well-being of future generations. After the Brundtland report in 1987, the next big treaty and protocol, adopted in 1997, was the Kyoto Protocol, which is an international agreement linked to the United Nations Framework Convention on Climate Change. More recently, a steady increase can be seen both in public and private sectors of the recognition of the need to conserve and protect the environment as a societal issue. Embracing environmental issues without changing current processes provides the company with a sense of social legitimacy; however, it usually leads to narrow, incremental solutions (Corbett & Van Wassenhove, 1993; Wood, 1991). The conceptualization of the three dimensions of sustainability is currently considered as the most prevalent and most widely accepted (Carter & Rogers, 2008b; Elkington, Henriques, & Richardson, 2004).
In the business context, the importance and application of sustainability performance has always been in limelight. Sustainability performance can be interpreted in a variety of ways, for example establishing flexible organizations through integrated economic, social, and environmental systems (Wagner, B. & Svensson, 2014). (Hassini, Surti, & Searcy, 2012) defined sustainability performance as the long term goal of maintaining the well-being of the environment, economy and society should be kept in mind while conducting business and being able. Sustainability performance provides organizations with better ways to overcome internal and external shocks (Ahi & Searcy, 2013). Moreover, organizations aim to enhance their long-term economic, social, and environmental performance throughout sustainability. 
Sustainability dimensions have increasingly been used as a way to measure the performance of organizations (Elkington, 1998; Jovane, Westkämper, & Williams, 2008; Spangenberg, 2004). Moreover, the number of organizations that include sustainability in the organization’s goals and objectives is increasing dramatically (Maxwell, Sheate, & van der Vorst, 2006; Teixeira et al., 2012). This is in line with what (Elkington, 1998) proposed in terms of encouraging organizations to consider sustainability performance based on the integration of the TBL dimensions.
Environmental performance is dependent on the use of cleaner and more efficient sustainable energy resources. Therefore, both manufacture and service organizations must reduce CO2 emissions and the overuse of resources (Bracho, 2000; Goodland, 1995; Yusuf et al., 2013). Reducing the CO2 will impact the environment in several ways, including, but not limited to: global warming; changes in weather patterns; acid rain; and air pollution. These effects will negatively impact human health (Sachs, 2006; Sarkis, 2001). Moreover, the usage of sustainable energy recourses will lead to better environmental performance, which will have a positive impact on financial performance (Yang, Hong, & Modi, 2011). 
Economic performance is measured by the organization’s economic growth. Organizations benefit from reducing the operation costs, which will improve the organizations’ financial outcomes (Eltayeb, Zailani, & Ramayah, 2011). (Wagner, M., 2005) placed great importance on environmental performance by reducing unwanted outputs, such as CO2 emissions and pollutants and wastes, because this would improve an organization’s economic performance. Moreover, economic performance is related to the market share, where a higher market share will lead to better economic performance (Klassen & McLaughlin, 1996; Rao & Holt, 2005), which will definitely increase the value of the organization’s image and position in the market (Rao & Holt, 2005; Smith, 2005).
Social performance focuses on improving the quality of life of the organization’s employees (Yusuf et al., 2013). Social sustainability is not limited to only generating profits, but aims also not to cause social degradation (Al Marzouqi, Khan, & Hussain, 2019; Hussain, Khan, Ajmal, Sheikh, & Ahamat, 2019a; Hussain, Khan, Ajmal, Sheikh, & Ahamat, 2019b).
The above is supported by a significant volume of literature highlighting the importance of sustainability and its positive impact on organizational performance (A. Adams et al., 2014; Abdul-Rashid et al., 2017; Gadenne et al., 2012; Hussain et al., 2016; Hussain et al., 2017; Shafiq et al., 2017). In addition, there has been increased focus on understanding the important impact of sustainability on an organization’s success among leadership and academics (Galpin, Whitttington, & Bell, 2015). Over time, researchers and practitioners in different fields have studied the impact of the TBL on business sustainability (Gimenez & Tachizawa, 2012). In this regard, the healthcare sector is growing rapidly and needs to sustain its performance. Therefore, the sustainability theory of the TBL will be the best match to achieve organizations’ sustainable performance in the healthcare sector. 
[bookmark: _Toc33609127]3.3 Theory of Lean
Lean theory was invented by the Toyota Production System (TPS) to overcome business inefficiencies (Hussain et al., 2016). Lean is implemented to achieve the strategic components, supporting operational aspects or providing evidence that improvements are sustainable in nature in the longer term (Teich & Faddoul, 2013). The basic idea of lean is to produce the right product at the right time, at a price that the customer is willing to pay (Sampson & Martin, 2005).
The lean concept of “waste minimization” for process improvement is now also used in healthcare, and is no longer limited to the automotive or manufacturing sectors (Poksinska, 2010). The manufacturing seven wastes of (Ohno, 1988) have been documented in previous studies in the services sector, including healthcare (Bicheno & Holweg, 2009). Their explanation of healthcare wastes (see Table 3.1) is in line with other studies, including (Radnor, Zoe J. et al., 2012) and (Robinson, Radnor, Burgess, & Worthington, 2012).



	[bookmark: _Toc33609051]Table ‎3.1 The original seven waste of TPS and healthcare example

	Manufacturing waste
	Examples in healthcare

	Transportation
	Staff walking to the other end of a ward to pick up notes
Central equipment stores for commonly used items instead of locating items where they are used

	Inventory
	Excess stock in storerooms that is not being used
Patients waiting to be discharged
Waiting lists

	Motion
	Unnecessary staff movement looking for paperwork
Not having basic equipment in every examination room

	Waiting (delay)
	Patients, theatre, staff results, prescriptions and medicines
Doctors to discharge patients

	Overproduction
	Requesting unnecessary tests from pathology
Keeping investigation slots “just in case”

	Over-processing
	Duplication of information
Asking for patients’ details several times

	Defects
	Readmission because of failed discharge
Repeating tests because correct information was not provided

	Source: (Ohno, 1988)



Several terms associated with the lean include, but are not limited to: lean production; lean manufacturing; lean thinking; lean enterprise; lean theory; and lean philosophy (Wicker, 2004). Hence, lean concerns not only waste minimization, but is rather a concept that includes strategies and culture. Therefore, investigating the impact of lean on an organization’s performance requires first studying its lean practices. The TPS house diagram illustrates the major aspects of lean practices, containing two main pillars and three main bases. The two pillars are just in time and jidoca. Just in time is the most visible and most highly publicized characteristic of TPS. Jidoka refers to never letting a defect pass to the next station, and freeing people from machines. The three bases are heijunka, kaizen, and standard work. Heijunka refers to leveling out the production schedule both for volume and variety. Kaizen refers to changing for the better and continuous improvement. Standard work relates to manpower, equipment, and materials being used in the most efficient combination. In total, TPS represents a system based on a structure, not just a set of techniques (Liker, 2004).
Over the years, lean management operationalization has been studied frequently. Lean management practices have been identified as: just in time; kaizen; quality improvement; inventory control; productive maintenance; and standardization (Bortolotti et al., 2015; Mollenkopf, Stolze, Tate, & Ueltschy, 2010; Shah & Ward, 2003). In addition, lean management practices have been extended and include: kanban; statistical process control; employee involvement; supplier- and customer-related practices; and customer involvement (Shah & Ward, 2007).
Moreover, there are several benefits that healthcare organizations will gain though implementing lean practices, including: cost reduction; process improvements; time savings; queue reduction; investment savings; reduction in wasted medication; improvements in patient admission times; and a reduction in the average time to the first appointment. There are also benefits more focused on patients, such as a reduction in the distance walked by patients, an increase in patient satisfaction, improved patient safety, and reduced mortality, among others (Cima et al., 2011; Mazzocato et al., 2012; Radnor, Zoe, Walley, Stephens, & Bucci, 2006). The above discussion serves to highlight the importance of the lean theory and the implementation of the lean practices in the healthcare sector.
[bookmark: _Toc33609128]3.4 Theory of Green
During the past decade there has been a growing awareness of the widespread environmental degradation facing current and future generations. Attention has become so great that environmentalism has been identified as potentially the biggest business issue of the 1990s (Kirkpatrick, 1990). Consumers who espouse a concern for the environment, or what has come to be labelled a “green orientation,” are growing in number (Donaton & Fitch, 1992). Many organizations have attempted to capitalize on the public’s interest in green issues by positioning themselves as environmentally responsible organizations (Jay, 1990). 
Green is one ecological mainstay of the TBL, otherwise known as natural capital. Its aim is to reduce or eliminate contamination, e.g. waste materials, CO2 emissions from vehicles (Jaillon, Poon, & Chiang, 2009), noise, and the release of pollutants into the atmosphere, ground, and water (Shrestha, 2016; Zhang, Xiaoling, Shen, & Wu, 2011), while empowering the utilization of green materials (Hassan, 2006). The most quoted definition of greenness is derived from the Brundtland Report of 1987 (Brundtland, 1987) where environmental sustainable development (green) was defined as the need of the future generations and its own needs shouldn’t be compromised, while gathering the needs of the present (Borowy, 2012). In this situation and context, the regulatory authorities should enforce companies to reduce their consumption of energy, and ensuing waste and gas emissions, and to incentivize those who improve their “greenness” by using recycled materials and renewable energies (BAŞAR, 2018).
The next industry revolution will be created based om the green approach (Hawken, Lovins, & Lovins, 2013) due to its vital role in decreasing industrial hazards for the environment. The regulatory authorities should regulate industries in relation to going green because the natural resources are responsible for the growth of the global economy and maintaining the ecosystem that sustains the economy. Therefore, to understand the economy’s growth dependence on natural resources and to continue to benefit from them, it is natural to accept and elaborate their importance in the environment (Hawken et al., 2013). (Hawken et al., 2013) four main strategies – materials reuse as found in natural systems, resource protection through using more effective industrial processes, a shift in values from quantity to quality, and sustaining natural resources –are essential for the next industrial revolution and should be heeded and imposed by authorities to ensure long-term adaptability.
Moreover, there are several benefits that healthcare organizations will gain though implementing green techniques, including: reduction in wasted disposal; cost reduction; and process improvements. There are also benefits more focused on patients, such increased patient satisfaction, improved patient safety, and gaining more competitive advantage (Al-Aomar & Hussain, 2017; Ruiz-Benitez et al., 2017; Sellitto, 2018). The above discussion serves to highlight the importance of the green theory and the implementation of the green practices in the healthcare sector.
[bookmark: _Toc33609129]3.4.1 Overlap between lean and green
Lean aims to eliminate waste in all areas, including design, production, supplier networks, and management (Chauhan & Singh, 2012); hence, the lean and green combination seems natural. However, relatively few studies have assessed the impact and relationship of lean and green practices on organizations and sustainable business performance.
(Dües et al., 2013) studied the relationship between lean management and green from supply chain perspectives, proposing a framework that combines lean and green practices. The study concluded that lean is valuable for green practices and the implementation of green practices has a positive impact on lean practices. (Thanki et al., 2016) investigated the impact of select lean and green practices on performance benefits, and evaluated the influence of lean and green paradigms on the overall performance of SMEs in the manufacturing sector in India. The study used AHP as a methodology and concluded that, by providing an integrated framework for “lean-green” systems would guide SMEs towards sustainable growth.   
(Hajmohammad et al., 2013) explored the impact of lean management and supply management on green practices and organizational sustainability performance. The study concluded that lean management and supply management had impact on environmental performance.
(Galeazzo et al., 2014) examined differences and similarities between lean and green practices and how they interacted and impacted operation and environmental performance. Similarly, (Dües et al., 2013) explored the relationship between the lean and green in supply chain management. Both studies confirmed that the implementation of lean practices was beneficial for green practices and that green practices also had a positive impact of lean practices. In this vein, (Diaz-Elsayed et al., 2013; Pampanelli et al., 2014) proposed a new model that integrates lean and green in the mass- and energy-manufacturing environments. The study concluded that, by applying the model, the usage of resources and total costs could be reduced. (Ruiz-Benitez et al., 2017) examined the relationship between lean, green, and resilient supply chain practices and their impact on environmental performance. They found that lean practices act as drivers for green and resilient supply chain practices, and that their impact on environmental performance is higher than that of resilient supply chain practices. (Prasad et al., 2016) investigated lean and green practices and how to incorporate sustainability into business performance measurement in the foundry industry in India. The results showed strong evidence that lean and green practices are moderately applicable for implementation in the foundry industry and in the context of a developing country.
However, lean and green cannot be connected to each other in some areas; there are some limitations when determining these two approaches as an integrated approach. Some of the objectives of these two approaches cannot be combined, including, for example: the key focus of the approach; the exact waste causes; their customer observation; and their methods in formulating business strategies (Dües et al., 2013; Mollenkopf et al., 2010). Therefore, it is not possible to merge lean and green perfectly, regardless of the similarities mentioned previously. They can successfully work simultaneously because they are synchronized; however, it is still worth considering some points when expecting the two approaches to work together (Garza-Reyes, 2015).
How to describe waste is the main difference between the two approaches (Duarte & Cruz-Machado, 2013; Dües et al., 2013). According to (Dahlgaard‐Park & Pettersen, 2009; Duarte & Cruz-Machado, 2013), the definition of waste in both lean and green revolves around the work done to achieve processes improvement at the operational level. Lean focuses on space minimization, reducing the workforce, increasing the capacity utilization, improving the system flexibility, and the use of the standard elements. (Duarte & Cruz-Machado, 2013), meanwhile, introduced, in relation to green, the 5R’s: reduce; reuse; recycle; rework; and return. (Dües et al., 2013) introduced dissimilarity between the two approaches that relate to the customer type. To achieve customer satisfaction, lean gives more attention to lead time minimization and cost minimization (Carvalho, Duarte, & Cruz Machado, 2011); however, the environmental impact of the product and the ways of improving the “greenness” have more influence on green customers (Dües et al., 2013; Mollenkopf et al., 2010). Moreover, in a study performed by (Garza-Reyes, 2015), it was noted that green customers are willing to spend more money for green products, while this is not such an important concern for lean customers. Thus, from the above discussion, it is clear that there are some differences between lean and green and some areas where they cannot be merged. These differences do not, however, prevent the merging of the lean and green to produce a joined management approach. In fact, this situation it can be regarded as a good opportunity to build a system where the two approaches can work together seamlessly (Garza-Reyes, 2015). 
According to (Dües et al., 2013), organizations that integrate both green and lean can achieve high levels of environmental commitment while maintaining sustainable business performance. There are extensive of successful records of the growth of lean in the several industries, including manufacturing. Many organizations in different industries consider lean as one of their best practices (Forrester, Kazumi Shimizu, Soriano-Meier, Arturo Garza-Reyes, & Fernando Cruz Basso, 2010). (Garza-Reyes, 2015) asserted that “Le-Green” (lean and green) will help organizations to achieve their targeted improvements, using long-term financial goals to achieve business performance improvement and implement environmentally oriented strategies. Similarly, (Wiese, Luke, Heyns, & Pisa, 2015) asserted that the application of Le-Green will lead to sustainable business performance improvements. To achieve improvements in terms of business results, Le-Green principles can be implemented in an integrated approach, as shown in Figure 3.1. In a model proposed by (Bergmiller & McCright, 2009), long-term organizational business performance can be achieved by integrating Le-Green principles into an inclusive practice that pays more attentions to waste reduction, which it can ultimately help achieve overall competitiveness. (Wiese et al., 2015) defined Le-Green thinking as a principle that focuses more on business improvement results, including cost, market position, reputation, and product design. 
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	Figure ‎3.1 Lean and green overlap.

	Source: (Dües et al., 2013)


Le-Green principles can be incorporated with the organizational business model, modifying it to improve the effectiveness of the method used in producing the main strategic objectives of the organization (Bergmiller & McCright, 2009).
[bookmark: _Hlk33199778]According to (Rehm & Ade, 2013), negative perceptions regarding initial costs are one of the challenges in engaging with and adopting Le-Green construction techniques. Similarly, (Fiorini & Hoekman, 2018) stated that the main challenge in moving toward green products and lean processes is the financial performance of an organization. In addition, (Ross, 2013) pointed out that lean methodology, which is relevant to service processes, includes long cycle times, numerous complex variables, several decision points, collaborations with a multiple computer systems, and considerable value-added work that takes place out of sight; this makes lean methodology complicated and leads organizations to reconsider its implementation. Moreover, the successful implementation of Le-Green philosophies and strategies requires the support of the top management, who must allocate sufficient resources to assist the implementation of the new processes (Bashir, A. M., Suresh, Proverbs, & Gameson, 2010); the lack of top-management commitment will hinder the implementation of Le-Green philosophies (Jain et al., 2016).
(Prasad et al., 2016) suggested that Le-Green principles and their integration into the business strategy will lead to long-term business performance improvements. Moreover, (Wiese et al., 2015) proposed that Le-Green principles implementation results in achieving efficiency and reducing waste. Lean and green has received attention from many authors in recent years. Hence, the healthcare sector has begun to realize the importance of the integration between the lean and green and its impact on improving organizational sustainability performance. Therefore, this dissertation will investigate the impact of lean and green on organizational sustainability performance in the healthcare sector.
[bookmark: _Toc33609130]3.5 Knowledge Management Theory
The management of knowledge is a conceptual tool for managers in any organizational pyramid, related to performance by ensuring proper knowledge capture, creation, transference, and sharing. The phenomenon of knowledge management can be considered as an evaluation tool as it applies to future investment of organizational knowledge (Massingham, 2014). Knowledge management can be achieved through sharing lessons learned, training, and, sometimes, using software and physical tools within the organization.
According to (Basu & Kumar Ray, 2014), knowledge management comprises several areas, including education, employee training and development, sharing of common and best practices, and, most important, communication media. According to (Obeidat, Al-Dmour, & Tarhini, 2015), there is an opportunity to manage knowledge through the capture of tacit knowledge for use by an organization. In this vein, (Andreeva & Kianto, 2012) suggested that knowledge management should be considered a management philosophy within an organization by the management. (Bloodgood & Chilton, 2012; Suppiah & Singh Sandhu, 2011) emphasized different methods for knowledge capture, creation, transferal, and sharing can occur, accounting for the differences in managing tacit and explicit knowledge.
Knowledge can be categorized into two categories: explicit (which is the easiest to capture and manage); and tacit knowledge, or personal knowledge (which is more difficult to capture and manage) (Bloodgood & Chilton, 2012). In Blooms’ taxonomy, it is referred to as the capture of knowledge as: facts through documents; procedures through examples; and concepts through instructions. The main objective of the capture of knowledge is to prevent the loss of knowledge at any stage (Shankar, Mittal, Rabinowitz, Baveja, & Acharia, 2013). Mitigation plans and knowledge management risk plans should always be in place to prevent knowledge capture losses, while supporting the processes. For capturing tacit knowledge, (Jabar et al., 2011) proposed a knowledge management framework, which includes an organization’s product knowledge and knowledge processes, and encompasses the knowledge of people, to formalize the organization’s knowledge to create an inventory that can used by the organization’s workforce. They also proposed this framework as a method to assess employee competency and productivity. (Dzekashu & Walter, 2014) examined the tacit knowledge process in relation to knowledge loss from an aging workforce due to the impact of quality management integration, in which they proposed a process of tacit knowledge capture encompassing the identification, acquisition, refinement, and storage of knowledge. To increase organizational knowledge, knowledge creation is enabled via knowledge capture as an extension of the capture process.
According to (Nonaka, Ikujiro, Byosiere, Borucki, & Konno, 1994; Nonaka, Ikujiro et al., 2006; Nonaka, Ikujirō & Takeuchi, 2007), the process of knowledge creation is spiral in nature and is a SECI process (the conversion flows from (a) Socialization (tacit-to-tacit) to externalization (tacit-to-explicit), (b) Externalization to combination (explicit-to-explicit), (c) Combination to internalization (explicit-to-tacit), and (d) Internalization to socialization), i.e. it continues cycling without stopping. To increase the knowledge of an organization, the support of both internal and external stakeholders of an organization is required and the process can flow internal or external.
Knowledge creation is related to the dimensions of learning, knowledge, and information in the concept of learning as described by (Young, 2016). Similarly, (Argote & Miron-Spektor, 2011) examined organizational learning via the factors of task performance experience, knowledge, and active member participation. (Argote & Miron-Spektor, 2011) found that the parsing of organizational learning through this framework supported knowledge creation, knowledge transfer, and knowledge retention. This framework is similar to the dynamic theory of organizational knowledge creation (Nonaka, Ikujiro et al., 1994), although it does not include a consideration of space (Argote & Miron-Spektor, 2011).
A study was conducted by (Sankowska, 2013) to examine the relationship between organizational trusts, knowledge transfer, knowledge creation, and innovativeness, determining that knowledge creation provides partial mediation regarding the trust–innovativeness association. In the transfer and storage/retrieval phases, knowledge creation retention is necessary, as proposed by (Martelo-Landroguez & Cegarra-Navarro, 2014), supporting (Argote & Miron-Spektor, 2011). The created knowledge requires transference to others to be effective for the organization. (Mahr & Lievens, 2012) examined innovation-related knowledge creation in virtual communities, finding that the creation of knowledge differed between different virtual communities based on the individual focus areas.
Knowledge transfer is basically a methodology to maintain the knowledge within any organization, even if the source of that information or knowledge is no longer present (due to employee reduction, employees leaving, etc.). The framework is designed to maintain and enhance the knowledge that is shared; essentially, it supports strategic implementation within a learning organization (Moh'd Al-adaileh, Dahou, & Hacini, 2012). There is also always a rectifying process across all industries within a range of various projects (Cacciatori, Tamoschus, & Grabher, 2012). Training and experience lead the transformation of tacit-to-explicit knowledge (Okoroafor, 2014). (Donate & de Pablo, Jesús D Sánchez, 2015) research supports knowledge transfer being a means of organizational learning regarding knowledge application. Explicit knowledge is comparatively easier to attain then tacit knowledge, thus making the transfer and utilization of knowledge more critical to understand throughout the organization (Teo & Bhattacherjee, 2014). The main aim of goal planning and communication is the creation of the methodology used for project planning, as well as strategic planning and execution.
Explicit knowledge is gained from tacit knowledge through the globalization of work sites, distributed work arrangements, and inter-organizational efforts in accomplishing work, while employee retirement and turnover are the basic causes that forces organizations to retain the knowledge through knowledge transfer (Argote & Miron-Spektor, 2011). Knowledge losses are also possible at the knowledge transfer stage (Shankar et al., 2013) if no solid knowledge transfer practices and knowledge ownership practices are followed. Moreover, the interconnection of knowledge can occur (Trong Tuan, 2012), with productivity being increased due to knowledge, during knowledge transfer. Knowledge transfer can be measured using several approaches, alongside measuring the productivity of an organization. These various measures are: (a) number of transfers over time; (b) knowledge transfers within time and budget; (c) customer satisfaction; (d) recipient-level knowledge replication; and (e) recipient ownership of the knowledge (Islam et al., 2012). Organizations usually get feedback regarding the best methodologies used for knowledge transfer by analyzing the overall performance objectives. 
In tacit knowledge exchange, inter-functional conflict is the only factor that is not significantly related (Arnett & Wittmann, 2014). To support information flow throughout an organization, complete knowledge sharing must continue along with transfer or exchange of knowledge, as both play an important role in boosting productivity.
An organization’s competitive advantage increases when it has a framework to share both explicit and tacit knowledge, the organization employees are open to sharing their knowledge fruitfully, and documentation is an obligatory part of the organization framework (Wang, Zhining, Wang, & Liang, 2014). Since explicit knowledge is less expensive and easier to transfer, tacit knowledge is viewed as higher in value due to its complexity and the ability to share it (Hau, Kim, Lee, & Kim, 2013). The knowledge shared within an organization is accumulated information that, in turn, builds a knowledge base to support and improve an organization’s performance and productivity. In this regard, (Wang, Zhining et al., 2014) found that, while tacit knowledge sharing had negative associations with the speed of innovation and firm financial performance, they found that tacit knowledge had positive associations with innovation quality and firm operational performance. Conversely, however, they found the opposite for explicit knowledge sharing, since knowledge sharing was positively associated with innovation speed and firm financial performance. The organizational culture may influence the frequency of knowledge sharing between employees.
(Nilsen, Nordström, & Ellström, 2012) theorized that employees share researched-based knowledge, or explicit knowledge, more easily than experienced-based knowledge, or tacit knowledge. Knowledge flow among individual employees, organizational decision makers, and firm units yield positive associations related to radical innovation (Zhou, K. Z. & Li, 2012). (Zhang, Xi, De Pablos, & Xu, 2014) found cultural values in a virtual environment, which may directly affect knowledge sharing and have interactive effects on knowledge sharing motivations, as well as complex effects on knowledge sharing.
[bookmark: _Toc33609131]3.6 Theory of Innovation
Innovation can be categorized into different types, according to (Darroch & McNaughton, 2002), depending on different resources and core competencies affecting innovation. The main six types of innovation identified by (Kanji, 1996) are system, product, application, process, horizontal transfer, and core competencies. (Gopalakrishnan & Bierly, 2001), however, differentiated innovation into six different types (incremental, technical, administrative, radical, process, and product), whereas (Yamin, Gunasekaran, & Mavondo, 1999) used three types (process, product and administrative). (Prajogo, Power, & Sohal, 2004), meanwhile, narrowed down innovative performance (INNO) into two types (process and products). 
According to (Alegre, Lapiedra, & Chiva, 2006), innovation is any new and improved service or product that is introduced by the organization for the benefit of their customers. A further definition of innovation is the utilization of emerging technology, or a combination of technologies, for producing products for consumption (Tornatzky et al., 1983). The result of product innovation is a new product being introduced into the market (Alegre et al., 2006).
According to (Knight, 1967), the induction of new fundamentals in the organization’s task, decision, information system or its physical production or service operations is process innovation. It also includes improvements in the product or manufacturing process (Kanji, 1996), or a change in the way products are made or delivered (Tushman & Nadler, 1986). The reduction of costs in any firm’s operations is the result of innovative processes (Boone, 2000).
In today’s world, the most common major issue faced by any organization is the dramatic increase in customers’ requirements and needs, which defines the market needs and customer. A successful organization should use the organization’s innovation or performance agenda to meet all these requirements and to be able to satisfy customers’ needs in the best way, and the best way to achieve this is led by innovation (Otero-Neira et al., 2009). 
When any organization adopts a service, process, program, idea, product, or policy for implementation, adoption, or generation, this can be considered as innovation (Kamaşak & Bulutlar, 2010). Innovation can also be seen as the key to organizations accessing new markets with products or services that improve people’s lives (Gadenne et al., 2012). In addition to the pivotal role played by the development of products with a superior value in achieving competitive advantage for firms (Otero-Neira et al., 2009), there is general consensus among scholars that “innovation is power” for all organizations nowadays (Kamaşak & Bulutlar, 2010). 
[bookmark: _Toc33609132]3.7 Theoretical Framework
The present dissertation’s framework was developed based on lean theory (Koskela, Howell, Ballard, & Tommelein, 2002; Womack, JP, Jones, & Roos, 1990), green theory (BAŞAR, 2018; Brundtland, 1987), knowledge sharing theory (Bloodgood & Chilton, 2012; Nilsen et al., 2012), organizational innovation theory (Gopalakrishnan & Bierly, 2001; Kanji, 1996), and sustainable performance theory (Elkington, 1998; Nguyen, Long, & Nguyen, 2019; Norazlan, Habidin, & Zainudin, 2014). Lean methodology application was explored and reviewed in different industry sectors, and the theoretical lean concept will explain the relationship between lean techniques and their impact on organizational performance. Many authors have performed studies to identify the key lean factors (Birkie et al., 2017; Chavez et al., 2013; Cua et al., 2001; Das, 2018; Nawanir et al., 2013; Shah & Ward, 2003; Shah & Ward, 2007; Thanki et al., 2016; Welo & Ringen, 2015; Wyrwicka & Mrugalska, 2017). Several other authors have studied green methodology and identified the key factors (Al-Tekreeti & Beheiry, 2016; Galeazzo et al., 2014; Hajmohammad et al., 2013; Kafa et al., 2013; Kim, J. et al., 2016; Kleinrichert et al., 2012; Li, Y. & Huang, 2017; Sangwan & Choudhary, 2018; Sellitto, 2018). Based on the review of above-mentioned literature, Figure 3.2 depicts the theoretical framework adopted.
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	Figure ‎3.2 Proposed conceptual framework



Knowledge sharing contributes to increasing organizational performance through sharing the know-how of lean and green management. Although many studies have highlighted the important of knowledge sharing among all employees in an organization, additional investigation is required regarding the importance of sharing knowledge of lean and green management. Knowledge sharing should help organizations more successfully adopt of lean and green management and practices. Similarly, organizational innovation plays a vital role in an organization’s performance. This topic has been studied by several researchers. However, the impact of organizational innovation on sustainability performance has not been covered in the literature. Moreover, studying organizational innovation as a mediator has not been covered. Therefore, this dissertation attempts to fill this research gap in the literature.

[bookmark: _Toc33609133]3.8 Hypotheses Development
The current study offers seven hypotheses derived from literature in the field of sustainability (see the proposed framework in Figure 3.2). In the proposed framework, lean practices, green techniques, and knowledge sharing are the independent variables, while sustainability with its three dimensions (social, economic, and environmental) are the dependent variables. The relation between the independent and dependent variables is mediated by organizational innovation, which is anticipated to enhance the relationship by strengthening the sustainability performance outcomes. 
The following hypotheses have been developed for the study:
H1a There is a significant relation between lean practices and social sustainability performance dimension. 
H1b There is a significant relation between lean practices and economic sustainability performance dimension. 
H1c There is a significant relation between lean practices and environmental sustainability performance dimension. 
H2a There is a significant relation between green techniques and social sustainability performance dimension. 
H2b There is a significant relation between green techniques and economic sustainability performance dimension. 
H2c There is a significant relation between green techniques and environmental sustainability performance dimension. 
H3a There is a significant relation between knowledge sharing and social sustainability performance dimension. 
H3b There is a significant relation between knowledge sharing and economic sustainability performance dimension. 
H3c There is a significant relation between knowledge sharing and environmental sustainability performance dimension. 
H4a There is a significant relation between organizational innovation and social sustainability performance dimension. 
H4b There is a significant relation between organizational innovation and economic sustainability performance dimension. 
H4c There is a significant relation between organizational innovation and environmental sustainability performance dimension. 
H5a Organization innovation mediates the relationship between lean practices and social sustainability performance dimension. 
H5b Organization innovation mediates the relationship between lean practices and economic sustainability performance dimension. 
H5c Organization innovation mediates the relationship between lean practices and environmental sustainability performance dimension. 
H6a Organization innovation mediates the relationship between green techniques and social sustainability performance dimension. 
H6b Organization innovation mediates the relationship between green techniques and economic sustainability performance dimension. 
H6c Organization innovation mediates the relationship between green techniques and environmental sustainability performance dimension. 
H7a Organization innovation mediates the relationship between knowledge sharing and social sustainability performance dimension. 
H7b Organization innovation mediates the relationship between knowledge sharing and economic sustainability performance dimension. 
H7c Organization innovation mediates the relationship between knowledge sharing and environmental sustainability performance dimension. 
3.9 Summary
This chapter has discussed the theoretical background of lean practices, green techniques, knowledge sharing, organizational innovation, and sustainable performance. A theoretical framework has been proposed to investigate the relationship between lean practices, green techniques, knowledge sharing, and sustainable performance, as well as between organizational innovation and sustainable performance. Organizational innovation has been developed as mediator of lean practices, green techniques, knowledge sharing, and sustainable business performance.


[bookmark: _Toc33609134]Research Methodology

[bookmark: _Toc33609135]4.1 Introduction
This chapter provides an overview of the methodological decisions influencing this investigation. This chapter starts by orienting the development of the present research study. It includes a brief discussion of relevant literature on research-method approaches. It then provides a justification for the selected research method and describes the present study’s design. It also includes a description of the data sources, instrument design, and methods of data analysis. In this chapter, there are seven sections (and supporting sub-sections): (1) Research Methods Overview; (2) Justification of the Research Method; (3) Questionnaire Development; (4) Research Design; (5) Sample Selection; (6) Data Analysis Procedure; and (7) Summary.
[bookmark: _Toc33609136]4.2 Research Method Overview
The philosophy of research is a systematic approach that follows a sequence of steps with a hierarchy to resolve or explore a research question (Gog, 2015). To deliver the research objective and to match the research purpose, an appropriate methodology and research design should be selected. The common and most used methodologies for conducting a research are qualitative; quantitative; and mixed methods.
The qualitative method used to solve a problem includes documentation and exploration of an event or an activity (Mayer, 2015). (Tumele, 2015) described the qualitative method to be the most used and popular methodology in the academic community, with high rate of acceptance. The qualitative method conventionally involves the researchers being in contact with the participants and the concept includes interaction with the participants; researchers using this method are not external observers (Hlady‐Rispal & Jouison‐Laffitte, 2014). For data collection and theory expansion, the qualitative approach is ideally preferred (Mukhopadhyay & Gupta, 2014). Qualitative research often starts with a perceived problem or unsatisfactory phenomenon that the researcher wants to explore (Collins & Cooper, 2014).
In the qualitative method, the numeric analysis of data is replaced and represented by textual units. The research design in qualitative methodology collects data that are related to the specific study. The participants in the research and the analysis of their data focuses on eliciting key themes and associated ideas. The representation of the findings is usually in narrative form (Jennings, 2001). Qualitative research is generally multi- and inter-disciplinary and cuts across philosophical boundaries. To better understand the phenomena of interest to the researcher, and to convert people’s experience into meaningful data, qualitative methodology implies a wide variety of interconnected empirical methods (Denzin & Lincoln, 2005). The quality of any research is important for its results to be trusted, and the quality is usually assessed using reliability and validity strategies. In quantitative research, these two terms represent two key elements. Reliability represents consistency, stability, and predictability, while validity represents truthfulness, accuracy, authenticity, and soundness (Bashir, M., Afzal, & Azeem, 2008). Reliability relates to the extent to which results are consistent over time, while validity relates to whether the research truly measures what it was intended to measure (Joppe, 2000). However, alternative definitions are used for reliability and validity in qualitative research. (Lincoln & Guba, 1990) suggested using “trustworthiness,” which ensures the quality of the findings and increases the reader’s confidence in the results. Trustworthiness has four unique components (Creswell & Clark, 2017):
1. Credibility: relates to the “true” picture of the phenomenon.
2. Transferability: relates to whether the findings can be transferred to other situations.
3. Dependability: relates to the consistency between the data and the findings.
4. Confirmability: involves the strategies used to limit bias in the research, specifically the neutrality of the data, not the researcher.
(Creswell & Miller, 2000) described eight strategies to translate those components into practice and attain trustworthiness in qualitative research:
1. Prolonged engagement and persistent observation in the field, which allows interim data analysis and corroboration to ensure a match between findings and participants’ reality (Bashir, M. et al., 2008).
2. Triangulation, which provides supportive evidences by using multiple sources of data collection and different methods for data analysis (Golafshani, 2003).
3. Peer review or debriefing, which provides an external check of the research by someone who is familiar with the research or the phenomenon being explored (Creswell & Clark, 2017).
4. Negative case analysis, where investigators look for discrepancies in the data to check that there are no exceptions to preliminary themes (Bashir, M. et al., 2008).
5. Clarifying researcher bias, which relates to self-reflexivity about subjective values, biases, and inclinations of the researcher (Tracy, 2010).
6. Member checking, which checks informally with participants for accuracy during data collection and is frequently used in participant observation studies (Bashir, M. et al., 2008).
7. Rich description, meaning that the researcher(s) provide sufficient, and abundant, description of the participants, study settings, and data collection and analysis process, thus allowing readers to make decisions regarding transferability (Creswell & Clark, 2017).
8. External audit, which entails examination both of the process and the findings of the study by a third-party auditor or consultant to assess their accuracy (Creswell & Clark, 2017).
Finally, as qualitative researchers strive for reliability and validity in their findings, (Creswell & Clark, 2017) recommended that the qualitative researchers engage in at least two of above-mentioned strategies, and further highlighted that triangulation, rich description, and member checking are considered the most popular and cost-effective procedures. 
In quantitative research, however, the variables used are analyzed statistically by collecting the data while observing the behavior of, and relationships between, variables. A score for each of the independent variables and the dependent variable is calculated from the data that are collected, which enables an analysis of the main and interaction effects of the independent variables on the dependent variable. Quantitative research involves the scientific investigation of quantitative properties and phenomena and their associated relationships. The quantitative method, when encompassed by a positivist paradigm, comprises following scientific methods relating objectivity, reliability, validity representation, and generalization; it is both deductive and inductive (Vaske, 2008). The objective of quantitative research is to develop and utilize mathematical models, theories, and/or hypotheses that pertain to the phenomena under investigation (Creswell & Poth, 2016). Statistical analysis, which is the basis of the quantitative approach, involves numbers that are based on the information collection and results accordingly; these are used to draw the conclusions. 
The third variation, which is called mixed methods research (the combination of qualitative and quantitative methods within a single study), has developed rapidly in recent years (Denscombe, 2008). Mixed methodology is rapidly becoming the most popular methodology (Tashakkori & Teddlie, 2008), as it comprises the best of the both qualitative and quantitative approaches in a single study (Molina-Azorin, 2012). To successfully combine the best approaches of both methodologies, (Johnson & Onwuegbuzie, 2004) argued that the key feature is its methodological pluralism, which frequently results in superior research compared with that of mono-method designs; others have pointed out, however, that mixed methods research is not intrinsically superior to research that relies on a single method (Molina-Azorín & Font, 2016). Nevertheless, the main object objective in combining these two methodologies is to get a mixed approach focusing on the results, based on better understanding of the research and its problems than either approach alone (Creswell & Clark, 2017). 
[bookmark: _Toc33609137]4.3 Justification of the Research Method
[bookmark: _Hlk32860587]This dissertation focuses on the investigation of the impact of lean practices, green techniques, and knowledge sharing on organizational sustainability performance in the healthcare industry. Its focus includes the investigation of organizational innovation in relation to the adoption of lean, green, and knowledge sharing, and the overall impact in the healthcare organizations. A quantitative research methodology was used to empirically assess the relation between lean practices, green techniques, and knowledge sharing, and organizational sustainability performance in the healthcare industry. This method assesses the differences in the characteristics or variables of the entities. All groups and all variables were applied to obtain the data. 
To develop and identify the model, structural equation modeling (SEM) was applied to test the model fit, assess the contribution of each scale item to the variables, and examine the relationship between variables, with homogeneity or heterogeneity being identified for the variables. The results, which were the outcomes of the quantitative method, were interpreted and translated to provide meaningful results and recommendations.
[bookmark: _Toc33609138]4.4 Research Design
The dissertation emphasizes the key research goal, i.e. the impact of lean practices, green techniques, and knowledge sharing on sustainability performance, and the mediating role of organizational innovation in the healthcare sector in the UAE. A comprehensive research methodology has been developed and adapted to this end. The proposed research plan is shown in Figure 4.1. The research methodology includes the research design, survey design and distribution, and an analysis of the collected data using descriptive statistics, factor analysis, and latent variable model development. The study plan is developed based on an empirical study of the healthcare sector. Primary data were collected through a survey distributed to public, private, and semi-governmental hospitals in the UAE. The secondary data in the study were obtained from an extensive literature review of organizational sustainability performance, lean practices, green techniques, knowledge sharing, and organizational innovation. For data analysis, confirmatory factor analysis (CFA) and SEM techniques were used. CFA and SEM are statistical techniques used to verify the factor structure of a set of observed variables. CFA and SEM allow the researcher to test the hypothesis that a relationship exists between the observed variables and their underlying latent constructs. The software tool AMOS 20 was used for CFA and SEM analysis.
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	[bookmark: _Toc33609081]Figure ‎4.1 Research methodology plan.



[bookmark: _Toc33609139]4.5 Questionnaire Development
This dissertation utilized three phases of questionnaires. The first phase of the survey instrument measured the impact of the practices on organizational sustainability performance. It contained a total of 47 questions, divided into six sections. The first section requested the general information on a hospital, while the remaining five sections measured lean practices, organizational innovation, and economic, environmental, and social performance. The second phase of the survey instrument measured the impact of green techniques on organizational sustainability performance. It contained a total of 53 questions, divided into six sections. The first section requested the general information on a hospital, while the remaining five sections measured green techniques, organizational innovation, and economic, environmental, and social performance. 
The third and main survey instrument contained a total of 72 questions, divided into eight sections. The first section requested the general information on a hospital, while the remaining seven sections measured lean practices, green techniques, knowledge sharing, organizational innovation, and economic, environmental, and social performance. All the measures were selected based on an extensive literature review, and a latent-variable methodology was adopted to ensure a comprehensive measure of all constructs. Each latent variable was measured using a set of associated indicators. These indicators were used to measure sustainable performance in the healthcare sector in the UAE. Figure 3.2 shows the sustainability measurement framework for healthcare.
The targeted seven primary measurable constructs were lean practices, green techniques, knowledge sharing, organizational innovation, and economic, environmental, and social performance; they were adopted from existing measures. The lean practice construct was adopted from (Mollenkopf et al., 2010), with six measures: just in time; kaizen; quality improvement; inventory control; productive maintenance; and standardization. Each measure had at least three questions. The green techniques construct was adopted from (Al-Aomar & Hussain, 2017), with six measures: waste disposal; green procurement; green technology; health and safety; green certifications; and green products. Each measure had at least three questions.
In previous research, knowledge sharing has been measured in a variety of ways. In this study, knowledge sharing was measured adopting the scale developed by (Fong, Ooi, Tan, Lee, & Yee-Loong Chong, 2011), with four items constituting this combined scale. Organizational innovation was measured adopting the scale developed by (Hernández-Mogollon, Cepeda-Carrión, Cegarra-Navarro, & Leal-Millán, 2010; Weerawardena, 2003), with seven items constituting this combined scale. The measurement for sustainability performance dimensions (economic, environmental, and social) was adopted from (Hong, J., Zhang, & Ding, 2018), with three questions used for each dimension. Table 4.1 summaries the results of the literature review related to the creation of the questionnaires for the healthcare industry. 



	[bookmark: _Toc33609052]Table ‎4.1 Questionnaire factors

	
	References
	

	Lean practices
	
	Items

	· Just in time
	(Bortolotti et al., 2015; Dües et al., 2013; Flynn et al., 1995)
	· On-time deliveries from suppliers
· On-time services to guests and service-users
· Adopting Kanban for material management

	· Kaizen
	(Thanki et al., 2016; Welo & Ringen, 2015; Wyrwicka & Mrugalska, 2017)
	· Having a system to suggest improvements
· Conducting improvement studies across the organization
· Linking kaizen practices to strategic objectives

	· Quality improvement
	(Cua et al., 2001; Shah & Ward, 2003; Shah & Ward, 2007)
	· Applying Quality-at-the-source
· Effective quality management system
· Measuring quality of service

	· Inventory control 
	(Birkie et al., 2017; Chavez et al., 2013; Nawanir et al., 2013)
	· Using Economic Order Quantity (EOQ) and Re-Order Point
· Inventory holding and ordering cost for items 
· Forecasting system of demand

	· Productive maintenance 
	(Browning & Heath, 2009; Das, 2018; Thanki et al., 2016)
	· Scheduled Maintenance Plan
· Preventive maintenance plan
· Corrective monitoring system 
· Safety Management

	· Standardization
	(Birkie et al., 2017; Fullerton et al., 2014; Nawanir et al., 2013)
	· ISO and SOPs (Standard operating procedures)
· Standardized services
· Using 5S and work standards

	Green techniques
	
	

	· Waste disposal
	(Hajmohammad et al., 2013; Li, Y. & Huang, 2017; Sangwan & Choudhary, 2018)
	· Applies Reuse technique for waste disposal
· Applies Recycle technique for waste disposal
· Applies Donate technique for waste disposal

	· Green procurement

	(Al-Tekreeti & Beheiry, 2016; Kirchoff et al., 2016; Ruiz-Benitez et al., 2017)
	· Hospital has environmental purchasing policy in practice
· Hospital selects Eco-friendly suppliers only
· Hospital conducts supplier audit programs

	· Green technology
	(Dües et al., 2013; Kleinrichert et al., 2012; Sellitto, 2018)
	· Use motion sensors
· Use Solar powers
· Use low flow showers
· Use ECO-Sensor water taps
· Use card system
· Use Led lights
· Use battery operated club cars

	· Health and safety
	(Galeazzo et al., 2014; Kleinrichert et al., 2012; Ruiz-Benitez et al., 2017)
	· Applies safety standards
· Frequently conducts emergency drills
· Keeps first aid kits at different locations

	· Green certifications
	(Dües et al., 2013; Kafa et al., 2013)
	· Organization applies EHSMS certification
· Organization applies OHSAS 18001 (safety certification)
· Organization applies HACCP(food safety)
· Organization applies ISO 14001(Environment management)
· Organization applies Estidama

	· Green products
	(Al-Aomar & Hussain, 2017; Galeazzo et al., 2014; Kim, J. et al., 2016)
	· Use durable products
· Use products with less packaging
· Use fillable dispensers for soap, lotion, shampoo, etc
· Use green laundry

	Knowledge sharing
	
	

	· Knowledge sharing
	(Fong et al., 2011)
	· My organization has processes for transferring organizational knowledge to employees
· My organization has processes for distributing knowledge among our business partners
· My organization has processes for distributing knowledge throughout the organization
· My organization has a standardized reward system for sharing knowledge

	Mediation factor
	
	

	· Organizational innovation
	(Hernández-Mogollon et al., 2010; Weerawardena, 2003)
	· Your new products and services are very original
· Your new products and services are a challenge to existing ideas in the industry
· Your new products and services provided new ideas in the industry
· Your new products and services are creative
· Your new products and services are interesting
· Your new products and services have generated new ideas for other products and/or services
· Your new products and services have given a boost to a new thinking way in the firm

	Organizational sustainability performance
	
	

	· Economic performance
· Environmental performance
· Social performance
	(Hong, J. et al., 2018)
	Economic Performance
· Economic sustainability significantly improves sales and market share
· Economic sustainability significantly decreases Operating expenditures
· Economic sustainability significantly improves resources management efficiency
Environmental performance
· Environment sustainability improves organizational compliance to environmental standards.
· Environment sustainability significantly reduce energy consumption
· Environment sustainability significantly reduce consumption for hazardous/toxic materials
Social performance
· Social sustainability have positive effect on the image of the company
· Social sustainability result in better relationship with community and stakeholders
· Lean and Social sustainability result in increase compliance with applicable social laws and regulations



[bookmark: _Toc33609140]4.6 Sample Selection
A three mail surveys with a structured questionnaire was developed and designed to collect data. The collected data were from hospitals located across the UAE. The author organized the data collection by initially conducting three focus group sessions. The purpose of the focus group sessions was to review the questionnaire and ensure it was appropriate for the healthcare context. The author contacted three main hospitals in Abu Dhabi, requesting representatives from different departments, including operations, information technology, quality control, engineering, and medical and nursing. The representatives for the focus groups comprised 20 experts who has been working in healthcare for more than 15 years and were aware of sustainability performance, lean practices, green techniques, knowledge sharing, and innovation, and were in decision-making positions. Three meetings conducted where the author explained the research aim, the purpose of the focus groups, the questionnaire, and the survey process. The outcome from the focus group sessions was that the questionnaire was binding, consistent, and intelligible. The panel of experts participated in the focus group assisted in ensuring the completeness and clarity of all survey’s items, and based on their review, several items were rephrased (Flynn, Sakakibara, Schroeder, Bates, & Flynn, 1990).
Content validity for the questionnaire was ensured through pilot testing; the questionnaire was sent to selected managers from numerous hospitals. The purpose of a pilot questionnaire is to check that respondents are able to understand the purpose of the survey and to ensure all their inputs are recorded correctly. Essentially, it ensures the questionnaire is consistent and readable. The total number of items that remained in the final version of the questionnaire was 72 questions, divided into four phases. A pilot test of the survey was undertaken to seek final suggestions for improvement and clarification. The questionnaire was tested with 50 respondents from various healthcare providers (reflecting the population of the study). The pilot test found the proposed questionnaire to be robust and suitable for the final data collection.
The author contacted all the hospitals in the UAE to gain their approval for conducting the survey. The communication channel used was with the head office, in person, via email, or via phone call. The author shared all the necessary information regarding the research and presented this to the concerned employees for approval. As per 2017 statistics released by Federal Statistics and Competitive Authority, there were a total of 143 hospitals in UAE. 45 out of 143 in the government sector and 98 hospitals in the private sector. The public hospitals are operated and governance by ministry of health and prevention, Abu Dhabi Government and Dubai Government. The semi-government hospitals were managed by Mubadala and Dubai Healthcare City. The largest market share of private hospitals was managed by NMC Health, VPS Healthcare and Mediclinic Middle East. A 16 hospitals did not respond to the emails or phone calls, and 21 hospitals declined to participate. The remaining 106 of hospitals, however, approved the survey. 
Two criteria were used to select participant organizations. First, the hospital must have the Joint Commission International Accreditation (JCIA). Second, the targeted employees were only the top and middle management employees. These criteria were used to ensure that each hospital had adequate experience in sustainability, lean practices, green techniques, knowledge sharing, and organizational innovation. These criteria were applied because previous research suggests that smaller organizations tend to be slow to adapt when it comes to sustainability, as opposed to larger organizations whose revenues are high (Min & Galle, 2001). Such larger organizations are more likely to be inclined to push sustainability (Pagell, Yang, Krumwiede, & Sheu, 2004). To ensure the appropriateness of participants, and to ensure more reliable results, the criteria were further narrowed, as previously mentioned, to include only participants in key executive positions and had sufficient knowledgeable to contribute appropriately to the study. The systematic procedure for the research design is described below.
[bookmark: _Toc33609141]4.7 Data Analysis Procedure
[bookmark: _Toc33609142]4.7.1 Common method bias and non-response bias
According to (Richardson, Simmering, & Sturman, 2009), in single-informant survey research, the possibility of common method bias is high. Moreover, the dependence on statistical tools alone to examine common method bias is considered a concern. Several approaches have been used to avoid the above biases, e.g. following best practices for survey research, using well-defined constructs, and avoiding using biased language (Rindfleisch, Malter, Ganesan, & Moorman, 2008). Although, very little evidence was found for common method variance, and it was negligible when found, SPSS Amos 20 was used in the analysis as a latent method factor (common factor) approach. This approach improved the results by correcting for common method bias (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003a).
Another issue that can arise in survey research is non-response bias. This issue was addressed in the survey design by using two approaches. The first approach involved finding if there were any significant differences between the early group of survey respondents and the late group using a multivariate t-test. According to the results of this test, there was no significant difference between the two groups. Second, as suggested by (Lohr, 2009; Wagner, S. M. & Kemmerling, 2010), an abbreviated form of the questionnaire was sent to 50 respondents randomly with follow-up emails, following which the answered questionnaires were collected. Using a t-test again, the collected responses were compared with the responses collected previously in the data collection stage. Result revealed that there was no significant difference between the two responses which the difference of the t-test was less than 0.100 and the acceptable level is not greater than 0.002 (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003b).
[bookmark: _Toc33609143]4.7.2 Descriptive statistics
To ensure any variances were identified and reported, the data analysis was finalized for all data. To identify missing data and responses that did not correspond to the stated questions, a complete data scan was performed on the data. To assess the relationship between the independent and dependent variables, a regression technique was used. In addition, to enable factor analysis, the maximum likelihood estimation (MLE) method for estimating the parameters of a statistical model was used.
[bookmark: _Toc33609144]4.7.3 Construct reliability 
The reliability of an instrument provides evidence of whether the results of the measurement are repeatable under identical conditions (Blunch, 2015). In other words, reliability refers to the extent to which a variable or set of variables is consistent with what it is intended to measure (Hair, Black, Babin, Anderson, & Tatham, 2006). The reliability of scales can be estimated by internal consistency reliability (ICR; Cronbach’s alpha) and construct reliability (CR). ICR estimates how strongly the measured variables are correlated in respect to the latent variable (Hair et al., 2006). Although, conventionally, a Cronbach’s alpha value greater than or equal to 0.8 is good (Nunnally & Bernstein, 1994), a value of 0.7 can be considered as an acceptable cut-off threshold (Kline, 2005). Although high reliability is aligned with lower measurement errors, it does not ensure that a latent variable (construct) is measured accurately (Hair et al., 2006). CR refers to the internal consistency of the measured variables representing a latent variable (Hair et al., 2006). 
[bookmark: _Toc33609145]4.7.4 Confirmatory factor analysis (CFA) 
CFA is a key component of two-step SEM, which is specified as a measurement model that assesses how measured variables reflect certain latent variables (Thompson, 2004). The CFA method provides a comprehensive means for validating the measurement model for latent variables (Ahmad, 2013; Brown, 2014). The results of a measurement model utilizing CFA provide critical evidence for construct validity, achieved by convergent validity and discriminant validity (Hair et al., 2006). 
4.7.4.1 Factor loadings 
Factor loadings are the coefficients that connect the measured variables to their underlying latent variables, which describes how variance (R2) is accounted for by the latent variable (Wang, Jichuan & Wang, 2019). If measured variables are unidimensional, all measured variables have acceptable factor loadings for the individual latent variable. Although there is no clearly confirmed guideline of cut-off values for the critical magnitude of standardized factor loadings, an absolute level of 0.3 can be considered as an acceptable minimum cut-off (Brown, 2014; Thompson, 2004; Wang, Jichuan & Wang, 2019). Factor loadings over 0.7 can be considered as high (Hair et al., 2006) and those less than 0.3 as poor (Ullman & Bentler, 2003). (Awang, Afthanorhan, & Asri, 2015) proposed that measured variables affecting poor fit in the measurement model due to low factor loadings should be removed, and that the measured variable deletion should not exceed 20% of total measured variables in a model. The factor loadings of all measured variables were estimated by using AMOS version 20.
4.7.4.2 Construct validity 
Construct validity refers to the extent to which a set of measured variables represents the theoretical latent variable they are intended to measure (Hair et al., 2006). In other words, unidimensional measures are the underlying construct that’s explained by a set of measured variables (Hair et al., 2006). By removing redundant measured variables, improved unidimensionality, validity, reliability, and fitness of latent variables can be established (Ahmad, 2013). Construct validity can be established by specific evidence of convergent validity and discriminant validity. 
4.7.4.3 Convergent validity 
CFA has the ability to provide distinct evidence of the convergent validity of the latent variables (Brown, 2014). Convergent validity is verified by evidence that different indicators of theoretically similar constructs are strongly interrelated (Brown, 2014). In other words, the indicators (measured variables) of a specific latent variable should converge with a high proportion of variance in common (Hair et al., 2006). Hence, convergent validity should be established by acceptable levels of factor loadings, CR (McDonald, 1978), and average variance extracted (AVE) (Fornell & Larcker, 1981). 
4.7.4.4 Discriminant validity 
Discriminant validity is assured through results showing that the measured variables of a respective construct are not highly inter-correlated (Brown, 2014). Discriminant validity is estimated by comparing the AVE values and the squared inter-construct correlation (SIC). To determine discriminant validity, the AVE vales for the two constructs in the model should be higher than the value of SIC (Walker, Reeves, & Smith, 2018). 
4.7.4.5 Model validity measurement 
Model validity measurement depends on: achieving reasonable levels of model fit statistics for the measurement model; and providing evidence of construct validity (Hair et al., 2006). The measurement model provides evidence of the assessment of validity and reliability (Awang et al., 2015), while the model’s goodness of fit represents the extent to which there is a similarity between the observed and estimated covariance matrices (Wang, Zhining et al., 2014). 
[bookmark: _Toc33609146]4.7.5 Structural equation modeling (SEM)
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]To test the hypotheses and answer the research questions, a two-step SEM technique was used, which enabled the assessment of the strength of the relationships between dependent and independent variables, direct, indirect, and total effects, and the development of path coefficients to better define the relationships of the variables. Software programs such as the Statistical Package for the Social Science (SPSS version 20), AMOS, and Microsoft Excel were utilized in conducting the statistical analyses. SEM was also employed to calculate fit indices of the model to establish whether the model was acceptable and if specific paths were significant (Hooper, Coughlan, & Mullen, 2008). (Moss & Yeaton, 2014) test was employed to test the model fitness and validity, as detailed later.
[bookmark: _Toc33609147]4.8 Summary
The objective of this dissertation is to study and explore the impact of lean practices, green techniques, and knowledge sharing on organizational sustainability performance, with the mediating role of organizational innovation, in the healthcare industry in the UAE. To test the proposed framework, a quantitative design method was used. Three surveys are conducted. The first survey focused on measuring the impact of lean on organizational sustainability. The second survey focused on measuring the impact of green on organizational sustainability. The third and main survey measured the impact of lean, green, and knowledge sharing on organizational sustainability. All surveys used organizational innovation as a mediation. The results from the surveys are described in detail in Chapter 5. 


[bookmark: _Toc33609148]Analysis and Results


[bookmark: _Toc33609149]5.1 Introduction
This chapter presents the data analysis for the investigation of the proposed framework. There are three models examined in this chapter, including the impact of the lean practices on organizational sustainability and the impact of green techniques on organizational sustainability. In addition, the third model investigates the impact of lean practices, green techniques, knowledge sharing on organizational sustainability. All the models examine the role of organizational innovation as a mediator. Data were collected by administering a survey based on well-established and validated instruments. Three email surveys were sent to the same sample at different timeframes. Each survey was open for participation for one month. Four emails were sent for each survey. The first initiated the survey, the second and third emails were used as a reminder to participate in the survey. The fourth and last email notified the participant that the survey was closed. A quantitative methodology utilizing SEM was applied in this study. The quantitative methodol,ogy was advantageous in producing numeric results for the research variables. The correlational design was appropriate for examining relationships between the variables. To generate valid conclusions from SEM and CFA, it was important to prepare data appropriately, avoiding incomplete and missing data (Kline, 2005). Incomplete and missing data could have effects on the analyses, particularly the generalizability of the results (Hair et al., 2006).
A set technique of two-step SEM was utilized to respond to the research questions and test the study hypotheses. (Wang, Zhining et al., 2014) stated that SEM is a combination of CFA, represented by the measurement model, and structural equations, represented by the structural model. The measurement model estimates the relationships between the unobserved latent variables and observed measured variables, while the structural model estimates the relationships among the latent variables free of measurement errors (Hair et al., 2006).
[bookmark: _Toc33609150]5.2 Model One Analysis
[bookmark: _Toc33609151]5.2.1 Data collection
The lean theoretical framework is represented in Figure 5.1. The items for each construct were structured in the form of a survey questionnaire, with all questions evaluated on a five-point Likert scale (1= Strongly Disagree, 2= Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree) (BEITELMAL, 2016). The survey instrument was electronically mailed, targeting 850 respondents in management roles in various public, private, and semi-governmental hospitals across the UAE. The survey results were tabulated, summarized, and analyzed statistically to answer the underlying research questions. Out of 850 surveys emailed to the selected hospitals, only 35 emails were undeliverable, and within a three-months period, 407 responses were received. A total of 49 responses were found to be incomplete and were hence excluded from the analysis. The remaining 358 responses were considered for the analysis, which is a judicious sample size for this study, where at least 50 responses are required to attain credible results (Hair et al., 2006).
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	[bookmark: _Toc33609082]Figure ‎5.1 Model 1 - Lean theoretical framework.



[bookmark: _Toc33609152]5.2.2 Demographic statistics
The profile of the respondents is shown in Table 5.1. The table shows that 60% of the respondents were male, while 40% were female. Results also show that more than 80% of the respondents were between 26 and 45 years old. In addition, almost 45% of the respondents were UAE nationals, with 55% from the rest of the world. A total of 60% of respondents held bachelor’s degree, while the remaining 40% held postgraduate degrees. Results also show that 73.2% of respondents belonged to middle management levels, and the remaining 26.8% to top management. 


	[bookmark: _Toc33609053]Table ‎5.1 Model 1 - Demographic details

	Variable
	Sample (n = 358)
	Percentage

	Gender

	Male
	215
	60.1

	Female
	143
	39.9

	Age (years)

	Less than 26
	0
	0

	26 to 35
	127
	35.5

	36 to 45
	162
	45.3

	46 to 55
	59
	16.5

	More than 55
	10
	2.8

	Nationality

	UAE national
	155
	43.3

	Other GCC national
	7
	2

	Other MENA national
	44
	12.3

	Asian
	67
	18.7

	African
	29
	8.1

	North American
	10
	2.8

	South American
	31
	8.7

	Other
	15
	4.2

	Qualifications

	High school
	0
	0

	Diploma/HD
	0
	0

	Bachelor’s
	214
	59.8

	Higher education
	144
	40.2

	Position

	Middle management
	262
	73.2

	Top management
	96
	26.8

	Hospital

	Public
	202
	56.4

	Semi-governmental
	59
	16.5

	Private
	97
	27.1

	Experience (years)

	Less than 5 
	6
	1.7

	5 to 10
	103
	28.8

	11 to 15
	137
	38.3

	16 to 20
	83
	23.2

	21 to 25
	24
	6.7

	More than 25
	5
	1.4

	Total number of employees

	Less than 500
	0
	0

	Between 500 and 1,000
	0
	0

	More than 1,000
	358
	100



The working experience of most of the employees was between 5 to 10, 11 to 15, and 16 to 20 years, representing 28.8%, 38.3%, and 23.2%, respectively. Table 5.1 shows that the surveyed organizations were categorized as public, semi-governmental, and private hospitals. The majority were public hospitals (56.4%), followed by private hospitals (27.1%), with only 16.5% of hospitals being semi-governmental. In term of the organization size, all respondents belonged to hospitals with more than 1,000 employees.
[bookmark: _Toc33609153]5.2.3 Validity and reliability testing
The degree of consistency of a measure is referred to as its reliability. The reliability coefficient known as Cronbach’s α (Cronbach, 1951) is generally used to test the reliability of a scale. Α value of 0.70 or greater is deemed to be indicative of adequate scale reliability (O'Leary-Kelly & Vokurka, 1998). This reliability test was, therefore, applied to the data collected from the 358 surveys. As shown in Table 5.2, Cronbach’s α values for the five latent variables of the sustainability performance model ranged from 0.790 to 0.908. These results suggest that the theoretical constructs exhibit adequate psychometric properties.

	[bookmark: _Toc33609054]Table ‎5.2 Model 1 - Results of the reliability test

	Factor
	No. of items
	Cronbach’s alpha

	Lean practices
	6
	0.904

	Organizational innovation
	7
	0.908

	Sustainability (economic)
	3
	0.797

	Sustainability (environmental)
	3
	0.790

	Sustainability (social)
	3
	0.809



[bookmark: _Toc33609154]5.2.4 Descriptive statistics
The descriptive statistics reveal that the means of the 358 responses collected for factors ranged from 4.04 to 4.37 and that the standard deviations ranged between 0.573 and 0.643 (Table 5.3). This indicates that the model is valid for implementation in the healthcare industry in the UAE to a certain extent. 

	[bookmark: _Toc33609055]Table ‎5.3 Model 1 - Descriptive statistics

	Factor
	Mean
	Standard deviation

	Lean practices
	4.04
	0.573

	Organizational innovation
	4.26
	0.597

	Sustainability (economic)
	4.33
	0.610

	Sustainability (environmental)
	4.33
	0.607

	Sustainability (social)
	4.37
	0.643



[bookmark: _Toc33609155]5.2.5 Unidimensionality
Unidimensionality measures the extent to which the items in a scale measure the same construct (Venkatraman, 1989). CFA is commonly used to assess how well the observed variables, i.e., measurement items, reflect unobserved or latent variables in the studied construct. Hence, to determine whether the 35 indicators of the present study sufficiently measure the constructs to which they were assigned, CFA was performed for all five constructs. Empirical evidence in CFA (and SEM in general) is generally assessed using criteria such as the comparative fit index (CFI), squared multiple correlations (R2), the significance of parameter estimates (factor loading), and the goodness-of-fit index (GFI). Table 5.4 summarizes the results of these tests. 



	[bookmark: _Toc33609056]Table ‎5.4 Model 1 - Summary of goodness-of-fit statistics for CFA

	Factor and indicators
	CFI
	Factor loading
	R2
	GFI

	Lean practices
	0.996
	
	
	0.990

	Just in time (JIT)
	
	0.811
	0.658
	

	Kaizen (KZN)
	
	0.810
	0.656
	

	Quality improvement (QI)
	
	0.822
	0.675
	

	Inventory control (IC)
	
	0.803
	0.645
	

	Productive maintenance (PM)
	
	0.703
	0.494
	

	Standardization (STD)
	
	0.709
	0.503
	

	Organizational innovation
	1.000
	
	
	0.997

	OI1
	
	0.677
	0.459
	

	OI2
	
	0.712
	0.512
	

	OI3
	
	0.820
	0.672
	

	OI4
	
	0.823
	0.677
	

	OI5
	
	0.775
	0.600
	

	OI6
	
	0.724
	0.524
	

	OI7
	
	0.755
	0.570
	

	Sustainability (economic)
	1.000
	
	
	1.000

	SusEco1
	
	0.723
	0.523
	

	SusEco2
	
	0.872
	0.760
	

	SusEco3
	
	0.685
	0.469
	

	Sustainability (environmental)
	1.000
	
	
	1.000

	SusEnv1
	
	0.735
	0.540
	

	SusEnv2
	
	0.782
	0.612
	

	SusEnv3
	
	0.729
	0.532
	

	Sustainability (social)
	1.000
	
	
	1.000

	SusSCI1
	
	0.752
	0.566
	

	SusSCI2
	
	0.805
	0.648
	

	SusSCI3
	
	0.742
	0.550
	



The CFI compares a proposed model to the null model, assuming that there are no relationships between the measures. A CFI value that is greater than 0.90 indicates an acceptable fit to the data (Bentler, 1992). The results of Table 5.4 show that the CFI values for five latent variables ranged from 0.996 to 1.000, which suggests a very good model fit. Table 5.4 also confirms that the factor loadings, which are standardized regression weights, were sufficiently high and statistically significant (their values range from 0.677 to 0.872). Factor loadings over 0.7 can be considered as high (Hair et al., 2006) and those less than 0.3 as poor (Ullman & Bentler, 2003). GFI calculates the proportion of variance that is accounted for by the estimated population covariance (Tabachnick & Fidell, 2007). An omnibus cut-off point of 0.90 has been recommended for GFI (Shevlin & Miles, 1998). The obtained GFI values ranged from 0.990 to 1.00, which is an acceptable range. Table 5.4 also shows that the relevant squared multiple correlations (R2) were sufficiently large, ranging from 0.459 to 0.760. This confirms that a significant portion of the calculated variable’s variance was provided by its latent construct (Wang, Jichuan & Wang, 2019). Hence, all of the five constructs have a good fit, and thus are unidimensional.
[bookmark: _Toc33609156]5.2.6 Correlation analysis
Table 5.5 shows the correlation results for each of the theoretical frameworks using Pearson’s correlation coefficients. All the factors were positively correlated with one another to some extent, and all of them were significant at the 0.01 level. Positive relationships are likely to support previous empirical studies by showing that lean practices influence the business performance of healthcare organizations in UAE. 

	[bookmark: _Toc33609057]Table ‎5.5 Model 1 - Correlation analysis

	
	Lean
	Organizational innovation
	Sustainability (economic)
	Sustainability (environmental)

	Organizational innovation
	0.830**
	
	
	

	Sustainability (economic)
	0.659**
	0.736**
	
	

	Sustainability (environmental)
	0.650**
	0.758**
	0.943**
	

	Sustainability (social)
	0.654**
	0.794**
	0.941**
	0.950**

	Notes: ** Correlation is significant at the 0.01 level (2-tailed).



[bookmark: _Toc33609157]5.2.7 Convergent validity
To evaluate convergent validity, this study used Bentler–Bonett’s normed fit index (NFI). This index provides the degree to which various approaches to measuring a construct produce the same results (Ahire, 1996). According to generally accepted principles, NFI values of 0.90 or above are considered as a satisfactory fit index (Bentler, 1992). An examination of Table 5.6 shows that the NFI values were greater than 0.90, signifying therefore the strong convergent validity of the constructs. This provides evidence that all five items were related to the same construct.

	[bookmark: _Toc33609058]Table ‎5.6 Model 1 - Scale validity analysis

	Factor
	Convergent validity
	Discriminant validity

	Lean
	0.991
	0.698

	Innovation
	0.997
	0.779

	Sustainability (economic)
	1.000
	0.819

	Sustainability (environmental)
	1.000
	0.825

	Sustainability (social)
	1.000
	0.834



[bookmark: _Toc33609158]5.2.8 Discriminant validity
Validity testing was used to test the goodness of the measurement model measures/variables, including discriminant validity and composite reliability. Discriminant validity was tested in the measurement model by examining the shared AVE by the latent concepts. If the AVE for every concept exceeds the square relationship between that concept and any other concepts, then discriminant validity is present (Fornell & Larcker, 1981). As shown in Table 5.6, the AVEs of all the constructs were greater than the recommended value of 0.50 (i.e. all the constructs, which ranged from 0.698 to 0.834, accounted for more than 50% of the variance in their measurement variables) (Bagozzi & Yi, 1988; Holmes-Smith, 2001).
[bookmark: _Toc33609159]5.2.9 CFA First Order Model
The healthcare sector’s organizational sustainability performance dimensions were measured by specifying the lean practices and organizational innovation as a priori parameters. AMOS 20 software was used to develop a first-order CFA model and to examine the relationship among these five factors. The proposed latent variable model is shown in Figure 5.1. The path coefficients connecting the items to the factors in Figure 5.2 represent the factor loadings and may also be interpreted as standardized regression coefficients. 
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	[bookmark: _Toc33609083]Figure ‎5.2 Model 1 – CFA model.



Analysis of Figure 5.2 shows that all five factors were correlated. Five model fit indices (χ2/df, GFI, AGFI, NFI, and CFI) were used to test the fit of the proposed model (for further details, see (Fotopoulos & Psomas, 2010; Hussain et al., 2016; Jung & Wang, 2006; Sila & Ebrahimpour, 2005). A summary of the GFIs for this model is shown in Table 5.7, which shows that each of the goodness-of-fit statistics was in the acceptable range.

	[bookmark: _Toc33609059]Table ‎5.7 Model 1 - Summary statistics of model fitness indices

	Fit index
	Suggested values
	Observed values

	Chi-square/degrees of freedom
	≤ 3.00
	1.667

	GFI
	≤ 0.90
	0.928

	AGFI
	≤ 0.80
	0.903

	NFI
	≤ 0.90
	0.941

	CFI
	≤ 0.90
	0.975



[bookmark: _Toc33609160]5.2.10 Hypotheses Model Test
The structural model was constructed to evaluate impact of the lean practices on sustainable business performance dimensions, namely economic, social and environmental, the as well as to test the mediating role of organizational innovation. The MLE assessment method was applied to assess all parameters’ relations in the model simultaneously as well as the implications of hypotheses testing (Kline, 2010). The structural model (Figure 5.3) shows that there are direct correlations between lean practices and sustainable business performance dimensions and also between organizational innovation and sustainable business performance. In addition, there is a mediating effect of organizational innovation on the relationship between lean practices and sustainable business performance dimension.
SEM was employed to test the hypotheses, as presented in Figure 5.1. A summary of the GFIs for this model is displayed in Figure 5.3. The results show that each of the goodness-of-fit statistics was in the acceptable range. Table 5.8, however, shows that organizational innovation was significant as a mediator only between lean practices and economic performance, and had a minimal impact on the relationship between lean practices and environmental and social performance.
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	Note: The goodness-of-fit indices of the model are: χ2/df = 1.000; GFI = 1.000; AGFI = 1.000; NFI = 1.000; CFI = 1.000

	[bookmark: _Toc33609084]Figure ‎5.3 Model 1 – SEM model.



[bookmark: _Toc33609161]5.2.11 Hypotheses Testing
A direct effect represents the effect of the independent variable on the dependent variable. Table 5.8 shows that the hypotheses tests provided estimated coefficient values for the hypothesized relations. The goodness-of-fit results for the structural model were acceptable and close to the values obtained for the measurement model fit indices.


	[bookmark: _Toc33609060]Table ‎5.8 Model 1 – Direct Hypotheses Testing of the SEM

	Hypothesis Group
	From
	To
	Coefficient
	Hypothesis

	H1a
	Lean
	SusEco
	0.037***
	Supported

	H1b
	Lean
	SusEnv
	0.065***
	Supported

	H1c
	Lean
	SusSci
	0.063***
	Supported

	H4a
	OI
	SusEco
	0.054***
	Supported

	H4b
	OI
	SusEnv
	0.060***
	Supported

	H4c
	OI
	SusSci
	0. 060***
	Supported

	Notes: *** P < 0.001, ** P < 0.05, * P < 0.01



[bookmark: _Toc33609162]5.2.12 Testing the Mediating Effect
Mediation effects was tested using Baron and Kenny’s (1986) three-step regression procedure to validate whether organizational innovation was a mediating variable in the relationship between lean practices and sustainable business performance dimensions. Baron and Kenny (1986) suggested that the mediation effect’s existence is determined if the following conditions are met: the independent variable (lean practices) affects the mediating variable (organizational innovation) in the first regression equation; the independent variable (lean practices) affects the dependent variable (sustainable performance dimensions) in the second equation; and, after including the mediating variable (organizational innovation) into the second regression equation of the previous step, if the direct relationship between the independent variable (lean practices) and the dependent variable (sustainable performance dimensions) is lower than the indirect relationship between the independent variable (lean practices) and the dependent variable (sustainable performance dimensions), then there is a significant mediating effect of the mediator (organizational innovation).
As shown in Table 5.9, organizational innovation has full mediated relationship between lean practices and the environmental sustainability performance and the social sustainability performance. This also shows that organizational innovation has a partial mediated relationship between the lean practices and the economic sustainability performance.
	[bookmark: _Toc33609061]Table ‎5.9 Model 1 – Standardized path coefficients of the SEM

	H. Group
	From
	Mediation
	To
	Direct beta without mediation
	Direct beta with mediation
	Indirect beta
	Mediation type observed

	H5a
	Lean
	OI
	SusEco
	0.58***
	0.213**
	0.363**
	Partial

	H5b
	Lean
	OI
	SusEnv
	0.55***
	0.179 (ns)
	0.374**
	Full

	H5c
	Lean
	OI
	SusSci
	0.57***
	0.119 (ns)
	0.363**
	Full

	Notes: *** P < 0.001, ** P < 0.05, * P < 0.01



[bookmark: _Toc33609163]5.3 Model Two Analysis
[bookmark: _Toc33609164]5.3.1 Data collection
The green theoretical framework is represented in Figure 5.4. The items for each construct were structured in the form of a survey questionnaire, with all questions evaluated on a five-point Likert scale (1= Strongly Disagree, 2= Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree) (BEITELMAL, 2016). The survey instrument was electronically mailed, targeting 850 respondents in management roles in various public, private, and semi-governmental hospitals across the UAE. The survey results were tabulated, summarized, and analyzed statistically to answer the underlying research questions. Out of 850 surveys emailed to the selected hospitals, only 35 emails were undeliverable and, within a three-months period, 405 responses were received. A total of 33 responses were found to be incomplete and were hence excluded from the analysis. The remaining 372 responses were considered for the analysis, which is a judicious sample size for this study, where at least 50 responses are required to attain credible results (Hair et al., 2006).
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	[bookmark: _Toc33609085]Figure ‎5.4 Model 2 - Green theoretical framework.



[bookmark: _Toc33609165]5.3.2 Demographic statistics
The profile of the respondents is shown in Table 5.10. The table shows that 63% of the respondents were male, while 73%. Results also show that more than 91% of the respondents were between 26 and 45 years old. In addition, almost 32% of the respondents were UAE nationals, 21% were Asian nationals, and 47% were from the rest of the world. A total of 72.3% held bachelor’s degrees, and the remaining 27.7% held postgraduate degree holders. Results also show that 81.5% of the respondents belong to middle management levels, and the remaining 18.5% to top management.




	[bookmark: _Toc33609062]Table ‎5.10 Model 2 - Demographic details

	Variables
	Sample (n = 372)
	Percentage

	Gender

	Male
	234
	62.9

	Female
	138
	37.1

	Age (years)

	Less than 26
	0
	0

	26 to 35
	91
	24.5

	36 to 45
	164
	44.1

	46 to 55
	103
	27.7

	More than 55
	14
	3.8

	Nationality

	UAE national
	119
	32.0

	Other GCC national
	20
	5.4

	Other MENA national
	51
	13.7

	Asian
	81
	21.8

	African
	37
	9.9

	North American
	25
	6.7

	South American
	19
	5.1

	Other
	20
	5.4

	Qualification

	High school
	0
	0

	Diploma/HD
	0
	0

	Bachelor’s
	269
	72.3

	Higher education
	103
	27.7

	Position

	Middle management
	303
	81.5

	Top management
	69
	18.5

	Hospital

	Public
	170
	45.7

	Semi-governmental
	72
	19.4

	Private
	130
	34.9

	Experience (years)

	Less than 5
	0
	0

	5 to 10
	141
	37.9

	11 to 15
	195
	52.4

	16 to 20
	92
	7.8

	21 to 25
	7
	1.9

	More than 25
	0
	0

	Total number of employees

	Less than 500
	0
	0

	Between 500 and 1,000
	0
	0

	More than 1,000
	372
	100



The working experience of most of the employees was between 5 to 10, 11 to 15, and 16 to 20 years, representing 37.9%, 52.4%, and 7.8%, respectively. The majority of hospitals were public hospitals (45.7%), followed by private hospitals (34.9%), with only 19.4% of hospitals being semi-governmental. In term of the organization size, all respondents belonged to hospitals with more than 1,000 employees. 
[bookmark: _Toc33609166]5.3.3 Validity and reliability testing
The degree of consistency of a measure is referred to as its reliability. As previously stated, the reliability coefficient known as Cronbach’s α (Cronbach, 1951) is generally used to test the reliability of a scale. Α value of 0.70 or greater is deemed to be indicative of adequate scale reliability (O'Leary-Kelly & Vokurka, 1998). This reliability test was, therefore, applied to the data collected from the 372 surveys. As the results of Table 5.11 show, Cronbach’s α values for the five latent variables of sustainability performance model range from 0.779 to 0.909. These results suggest that the theoretical constructs exhibit adequate psychometric properties.

	[bookmark: _Toc33609063]Table ‎5.11 Model 2 - Results of the reliability test

	Factor
	No. of items
	Cronbach’s alpha

	Green techniques
	6
	0.898

	Organizational innovation
	7
	0.909

	Sustainability (economic)
	3
	0.782

	Sustainability (environment)
	3
	0.772

	Sustainability (social)
	3
	0.779



[bookmark: _Toc33609167]5.3.4 Descriptive statistics
The descriptive statistics showed that the means of the 358 responses collected for factors ranged from 4.03 to 4.37 and that the standard deviations ranged between 0.570 and 0.618 (Table 5.11). This indicates that the model is valid for implementation in the healthcare industry in the UAE to a certain extent. 
	[bookmark: _Toc33609064]Table ‎5.12 Model 2 - Descriptive statistics

	Factor
	Mean
	Standard Deviation

	Green techniques
	4.03
	0.578

	Organizational innovation
	4.25
	0.594

	Sustainability (economic)
	4.35
	0.591

	Sustainability (environmental)
	4.37
	0.570

	Sustainability (social)
	4.36
	0.618



[bookmark: _Toc33609168]5.3.5 Unidimensionality
As previoulsy stated, unidimensionality measures the extent to which the items in a scale measure the same construct (Venkatraman, 1989). CFA is used to assess how well the observed variables, i.e. measurement items, reflect unobserved or latent variables in the studied construct. Hence, to determine whether the 41 indicators have sufficiently measured the constructs to which they were assigned, CFA was performed for each of the five constructs. As previously noted, empirical evidence in CFA (and SEM in general) is generally assessed using criteria such as the comparative fit index (CFI), squared multiple correlations (R2), the significance of parameter estimates (factor loading), and the goodness-of-fit index (GFI). Table 5.13 summarizes the results of these tests. 



	[bookmark: _Toc33609065]Table ‎5.13 Model 2 - Summary of goodness-of-fit statistics for CFA

	Factor and indicators
	CFI
	Factor loading
	R2
	GFI

	Green techniques
	1.000
	
	
	0.994

	Waste disposal (WST) 
	
	0.807
	0.651
	

	Green procurement (PRCRM)
	
	0.796
	0.633
	

	Green technology (TECH)
	
	0.836
	0.698
	

	Health and safety (HILTH)
	
	0.709
	0.502
	

	Green certifications (CRT)
	
	0.668
	0.473
	

	Green products (PRDCT)
	
	0.727
	0.528
	

	Organizational innovation
	1.000
	
	
	0.997

	OI1
	
	0.698
	0.465
	

	OI2
	
	0.717
	0.514
	

	OI3
	
	0.882
	0.675
	

	OI4
	
	0.824
	0.679
	

	OI5
	
	0.774
	0.599
	

	OI6
	
	0.726
	0.528
	

	OI7
	
	0.753
	0.567
	

	Sustainability (economic)
	1.000
	
	
	1.000

	SusEco1
	
	0.726
	0.527
	

	SusEco2
	
	0.801
	0.641
	

	SusEco3
	
	0.693
	0.481
	

	Sustainability (environmental)
	1.000
	
	
	1.000

	SusEnv1
	
	0.805
	0.648
	

	SusEnv2
	
	0.766
	0.587
	

	SusEnv3
	
	0.627
	0.393
	

	Sustainability (social)
	1.000
	
	
	1.000

	SusSCI1
	
	0.681
	0.440
	

	SusSCI2
	
	0.870
	0.758
	

	SusSCI3
	
	0.663
	0.440
	



CFI compares a proposed model to the null model, assuming that there are no relationships between the measures. A CFI value that is greater than 0.90 indicates an acceptable fit to the data (Bentler, 1992). The results of Table 5.13 show that CFI values for five latent variables were all 1.000, which suggests a very good model fit. Table 5.13 also confirms that the factor loadings, which are standardized regression weights, were sufficiently high and statistically significant (their values range from 0.627 to 0.882). Factor loadings over 0.7 can be considered as high (Hair et al., 2006) and those less than 0.3 as poor (Ullman & Bentler, 2003). GFI calculates the proportion of variance that is accounted for by the estimated population covariance (Tabachnick & Fidell, 2007). An omnibus cut-off point of 0.90 has been recommended for GFI (Shevlin & Miles, 1998). The obtained GFI values ranged from 0.994 to 1.00, which is an acceptable range. Table 5.13 also shows that the relevant squared multiple correlations (R2) were sufficiently large, ranging from 0.440 to 0.758. This confirms that a significant portion of the calculated variable’s variance was provided by its latent construct (Wang, Jichuan & Wang, 2019). Hence, all of the five constructs have a good fit, and thus are unidimensional.
[bookmark: _Toc33609169]5.3.6 Correlation analysis
Table 5.14 shows the correlation results for each of the theoretical frameworks using Pearson’s correlation coefficients. All the factors were positively correlated with one another to some extent, and all of them were significant at the 0.01 level. Positive relationships are likely to support previous empirical studies by showing that green techniques influence the business performance of healthcare organizations in the UAE. 

	[bookmark: _Toc33609066]Table ‎5.14 Model 2 - Correlation analysis

	
	Green practices
	Organizational innovation
	Sustainability (economic)
	Sustainability (environmental)

	Organizational innovation
	0.839**
	
	
	

	Sustainability (economic)
	0.736**
	0.780**
	
	

	Sustainability (environmental)
	0.709**
	0.749**
	0.888**
	

	Sustainability (social)
	0.691**
	0.741**
	0.872**
	0.906**

	Notes: ** Correlation is significant at the 0.01 level (2-tailed).



[bookmark: _Toc33609170]5.3.7 Convergent validity
To evaluate convergent validity, this study used Bentler–Bonett’s NFI. This index provides the degree to which various approaches to measuring a construct produce the same results (Ahire, 1996). According to the generally accepted principle, NFI values of 0.90 or above are considered as a satisfactory fit index (Bentler, 1992). An examination of Table 5.15 shows that the NFI values were greater than 0.90, signifying therefore the strong convergent validity of the constructs. This provides evidence that all five items were related to the same construct.

	[bookmark: _Toc33609067]Table ‎5.15 Model 2 - Scale validity analysis

	Factor
	Convergent validity
	Discriminant validity

	Green techniques
	0.994
	0.743

	Organizational innovation
	0.998
	0.777

	Sustainability (economic)
	1.000
	0.819

	Sustainability (environmental)
	1.000
	0.813

	Sustainability (social)
	1.000
	0.802



[bookmark: _Toc33609171]5.3.8 Discriminant validity
Validity testing was used to test the goodness of the measurement model measures/variables, including discriminant validity and composite reliability. Discriminant validity was tested in the measurement model by examining the AVE shared by the latent concepts. If the AVE for every concept exceeds the square relationship between that concept and any other concepts, then discriminant validity is present (Fornell & Larcker, 1981). As shown in Table 5.15, the AVEs of all the constructs were greater than the recommended value of 0.50 (i.e. all the constructs, which ranged from 0.743 to 0.819, accounted for more than 50% of the variance in their measurement variables) (Bagozzi & Yi, 1988; Holmes-Smith, 2001).
[bookmark: _Toc33609172]5.3.9 CFA First Order Model
The healthcare sector’s organizational sustainability performance dimensions were measured by specifying lean practices and organizational innovation as a priori parameters. AMOS 20 software was used to develop a first-order CFA model and examine the relationship among these five factors. The proposed latent variable model is shown in Figure 5.4. The path coefficients connecting the items to the factors in Figure 5.5 represent the factor loadings and may also be interpreted as standardized regression coefficients. 
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	[bookmark: _Toc33609086]Figure ‎5.5 Model 2 – CFA model.



Analysis of Figure 5.5 shows that all five factors were correlated. Five model fit indices (χ2/df, GFI, AGFI, NFI, and CFI) were used to test the fit of the proposed model (for further details, see (Fotopoulos & Psomas, 2010; Hussain et al., 2016; Jung & Wang, 2006; Sila & Ebrahimpour, 2005). A summary of the GFIs for this model is shown in table 5.16. The table shows that each of the goodness-of-fit statistics was in the acceptable range.

	[bookmark: _Toc33609068]Table ‎5.16 Model 2 - Summary statistics of model fitness indices

	Fit index
	Suggested values
	Observed values

	Chi-square/degrees of freedom
	≤ 3.00
	1.311

	GFI
	≤ 0.90
	0.943

	AGFI
	≤ 0.80
	0.924

	NFI
	≤ 0.90
	0.951

	CFI
	≤ 0.90
	0.988



[bookmark: _Toc33609173]5.3.10 Hypotheses Model Test
The structural model was constructed to evaluate impact of the green techniques on sustainable business performance dimensions, namely economic, social and environmental, the as well as to test the mediating role of organizational innovation. The MLE assessment method was applied to assess all parameters’ relations in the model simultaneously as well as the implications of hypotheses testing (Kline, 2010). The structural model Figure 5.4 shows that there are direct correlations between green techniques and sustainable business performance dimensions and also between organizational innovation and sustainable business performance. In addition, there is a mediating effect of organizational innovation on the relationship between green techniques and sustainable business performance dimension.
To test the hypotheses, SEM was performed, as presented in Figure 5.4. A summary of the GFIs for this model is displayed in Figure 5.6. The results show that each of the goodness-of-fit statistics is in the acceptable range. Table 5.18, shows that organizational innovation was significant as a mediator between green techniques and social performance, economic and environmental performance.
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	Note: The goodness-of-fit indices of the model are: χ2/df = 1.000; GFI = 1.000; AGFI = 1.000; NFI = 1.000; CFI = 1.000

	[bookmark: _Toc33609087]Figure ‎5.6 Model 2 – SEM model.



[bookmark: _Toc33609174]5.3.11 Hypotheses Testing

A direct effect represents the effect of the independent variable on the dependent variable. Table 5.17 shows that the hypotheses tests provided estimated coefficient values for the hypothesized relations. The goodness-of-fit results for the structural model were acceptable and close to the values obtained for the measurement model fit indices.
	[bookmark: _Toc33609069]Table ‎5.17 Model 2 – Direct Hypotheses Testing of the SEM

	Hypothesis Group
	From
	To
	Coefficient
	Hypothesis

	H2a
	Green
	SusEco
	0.036***
	Supported

	H2b
	Green
	SusEnv
	0.057***
	Supported

	H2c
	Green
	SusSci
	0.061***
	Supported

	H4a
	OI
	SusEco
	0.055***
	Supported

	H4b
	OI
	SusEnv
	0.056***
	Supported

	H4c
	OI
	SusSci
	0. 063***
	Supported

	Notes: *** P < 0.001, ** P < 0.05, * P < 0.01



[bookmark: _Toc33609175]5.3.12 Testing the Mediating Effect

Mediation effects was tested using Baron and Kenny’s (1986) three-step regression procedure to validate whether organizational innovation was a mediating variable in the relationship between green techniques and sustainable business performance dimensions. Baron and Kenny (1986) suggested that the mediation effect’s existence is determined if the following conditions are met: the independent variable (green techniques) affects the mediating variable (organizational innovation) in the first regression equation; the independent variable (green techniques) affects the dependent variable (sustainable performance dimensions) in the second equation; and, after including the mediating variable (organizational innovation) into the second regression equation of the previous step, if the direct relationship between the independent variable (green techniques) and the dependent variable (sustainable performance dimensions) is lower than the indirect relationship between the independent variable (green techniques s) and the dependent variable (sustainable performance dimensions), then there is a significant mediating effect of the mediator (organizational innovation).
As shown in Table 5.18, organizational innovation has partial mediated relationship between green techniques and the three sustainable performance dimension. 
	[bookmark: _Toc33609070]Table ‎5.18 Model 2 – Standardized path coefficients of the SEM

	H. Group
	From
	Mediation
	To
	Direct beta without mediation
	Direct beta with mediation
	Indirect beta
	Mediation type observed

	H6a
	Green
	OI
	SusEco
	0.60***
	0.214**
	0.352**
	Partial

	H6b
	Green
	OI
	SusEnv
	0.57***
	0.247**
	0.324**
	Partial

	H6c
	Green
	OI
	SusSci
	0.57***
	0.256**
	0.344**
	Partial

	Notes: *** P < 0.001, ** P < 0.05, * P < 0.01



[bookmark: _Toc33609176]5.4 Model Three Analysis
[bookmark: _Toc33609177]5.4.1 Data collection
The theoretical framework for lean practices, green techniques, and knowledge sharing is represented in Figure 5.7. The items for each construct were structured in the form of a survey questionnaire, with all questions evaluated on a five-point Likert scale (1= Strongly Disagree, 2= Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree) (BEITELMAL, 2016). The survey instrument was electronically mailed, targeting 850 respondents in management positions in various public, private, and semi-governmental hospitals across the UAE. The survey results were tabulated, summarized, and analyzed statistically to answer the underlying research questions. Out of 850 surveys emailed to the selected hospitals, only 35 emails were undeliverable, and within a three-months period, 411 responses were received. A total of 47 responses were found to be incomplete and were hence excluded from the analysis. The remaining 364 responses were considered for the analysis, which is a judicious sample size for this study, where at least 50 responses are required to attain credible results (Hair et al., 2006).
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	[bookmark: _Toc33609088]Figure ‎5.7 Model 3 - Proposed theoretical framework.



[bookmark: _Toc33609178]5.4.2 Demographic statistics
The profile of the respondents is shown in Table 5.19. The table shows that 60.7% of the respondents were male, while 39.3% were female. Results also show that more than 57.7% of the respondents were between 26 to 45 years old. Almost 32.4% of the respondents were UAE nationals, while 67.6% were from the rest of the world. A total of 69.5% held bachelor’s degrees, with the remaining 30.5% holding postgraduate degree. Results also show that 75.8% of the respondents belonged to middle management levels, and the remaining 24.4% to top management. The working experience of most of the employees was between 5 to 10 and 11 to 15 years, representing 48.1% and 46.7%, respectively. The majority of the hospitals were public hospitals (54.1%), followed by private hospitals (18.1%), with only 27.7% of hospitals being semi-governmental. In term of the organization size, all respondents belonged to hospitals with more than 1,000 employees. 
	[bookmark: _Toc33609071]
Table ‎5.19 Model 3 - Demographic details

	Variables
	Sample (n = 364)
	Percentage

	Gender

	Male
	221
	60.7

	Female
	143
	39.3

	Age (years)

	Less than 26
	0
	0

	26 to 35
	49
	13.5

	36 to 45
	161
	44.2

	46 to 55
	142
	39.0

	More than 55
	12
	3.3

	Nationality

	UAE national
	118
	32.4

	Other GCC national
	10
	2.7

	Other MENA national
	45
	12.4

	Asian
	61
	16.8

	African
	30
	8.2

	North American
	22
	6

	South American
	19
	5.2

	Other
	59
	16.2

	Qualification

	High school
	0
	0

	Diploma/HD
	0
	0

	Bachelor’s
	253
	69.5

	Higher education
	111
	30.5

	Position

	Middle management
	272
	75.8

	Top management
	88
	24.2

	Hospital

	Public
	197
	54.1

	Semi-governmental
	66
	18.1

	Private
	101
	27.7

	Experience (years)

	Less than 5
	1
	0.3

	5 to 10
	175
	48.1

	11 to 15
	170
	46.7

	16 to 20
	16
	4.4

	21 to 25
	1
	0.3

	Above 25
	1
	0.3

	Total number of employees

	Less than 500
	0
	0

	Between 500 and 1,000
	0
	0

	More than 1,000
	364
	100



[bookmark: _Toc33609179]5.4.3 Validity and reliability testing
The degree of consistency of a measure is referred to as its reliability. As previously stated, the reliability coefficient known as Cronbach’s α (Cronbach, 1951) is generally used to test the reliability of a scale. Α value of 0.70 or greater is deemed to be indicative of adequate scale reliability (O'Leary-Kelly & Vokurka, 1998). This reliability test was, therefore, applied to the data collected from the 364 surveys. As the results of Table 5.20 show, Cronbach’s α values for the seven latent variables of sustainability performance model ranged from 0.781 to 0.914. These results suggest that the theoretical constructs exhibit adequate psychometric properties.

	[bookmark: _Toc33609072]Table ‎5.20 Model 3 - Results of the reliability test

	Factor
	No. of items
	Cronbach’s alpha

	Lean practices
	6
	0.902

	Green techniques
	6
	0.914

	Knowledge sharing
	4
	0.901

	Organizational innovation
	7
	0.904

	Sustainability (economic)
	3
	0.788

	Sustainability (environmental)
	3
	0.781

	Sustainability (social)
	3
	0.801



[bookmark: _Toc33609180]5.4.4 Descriptive statistics
The descriptive statistics showed that the means of the 364 responses collected for factors ranged from 3.97 to 4.38 and that the standard deviations ranged between 0.596 and 0.795 (Table 5.19). This indicates that the model is valid for implementation in the healthcare industry in the UAE to a certain extent. 



	[bookmark: _Toc33609073]Table ‎5.21 Model 3 - Descriptive statistics

	Factor
	Mean
	Standard deviation

	Lean practices
	4.27
	0.729

	Green techniques
	3.97
	0.795

	Knowledge sharing
	4.17
	0.636

	Organizational innovation
	4.25
	0.726

	Sustainability (economic)
	4.34
	0.601

	Sustainability (environmental)
	4.34
	0.596

	Sustainability (social)
	4.38
	0.629



[bookmark: _Toc33609181]5.4.5 Unidimensionality
As previously stated, unidimensionality measures the extent to which the items in a scale measure the same construct (Venkatraman, 1989). CFA is used to assess how well the observed variables, i.e. measurement items, reflect unobserved or latent variables in the studied construct. Hence, to determine whether the 64 indicators sufficiently measured the constructs to which they were assigned, CFA was performed for each of the seven constructs. As previously noted, empirical evidence in CFA (and SEM in general) is generally assessed using criteria such as comparative fit index (CFI), squared multiple correlations (R2), the significance of parameter estimates (factor loading), and the goodness-of-fit index (GFI). Table 5.22 summarizes the results of these tests. 



	[bookmark: _Toc33609074]Table ‎5.22 Model 3 - Summary of goodness-of-fit statistics for CFA

	Factor and indicators
	CFI
	Factor loading
	R2
	GFI

	Lean practices
	0.995
	
	
	0.988

	Just in time (JIT)
	
	0.808
	0.653
	

	Kaizen (KZN)
	
	0.810
	0.656
	

	Quality improvement (QI)
	
	0.820
	0.672
	

	Inventory control (IC)
	
	0.802
	0.643
	

	Productive maintenance (PM)
	
	0.699
	0.489
	

	Standardization (STD)
	
	0.700
	0.490
	

	Green techniques
	0.998
	
	
	0.992

	Waste disposal (WST) 
	
	0.829
	0.663
	

	Green procurement (PRCRM)
	
	0.843
	0.711
	

	Green technology (TECH)
	
	0.798
	0.637
	

	Health and safety (HILTH)
	
	0.808
	0.652
	

	Green certifications (CRT)
	
	0.734
	0.538
	

	Green products (PRDCT)
	
	0.787
	0.619
	

	Knowledge sharing
	0.983
	
	
	0.975

	KS1
	
	0.670
	0.835
	

	KS2
	
	0.924
	0.665
	

	KS3
	
	0.815
	0.854
	

	KS4
	
	0.914
	0.449
	

	Organizational innovation
	1.000
	
	
	0.997

	OI1
	
	0.690
	0.477
	

	OI2
	
	0.710
	0.504
	

	OI3
	
	0.810
	0.656
	

	OI4
	
	0.809
	0.654
	

	OI5
	
	0.755
	0.570
	

	OI6
	
	0.707
	0.500
	

	OI7
	
	0.749
	0.557
	

	Sustainability (economic)
	1.000
	
	
	1.000

	SusEco1
	
	0.712
	0.506
	

	SusEco2
	
	0.817
	0.759
	

	SusEco3
	
	0.673
	0.453
	

	Sustainability (environmental)
	1.000
	
	
	1.000

	SusEnv1
	
	0.727
	0.529
	

	SusEnv2
	
	0.770
	0.591
	

	SusEnv3
	
	0.723
	0.523
	

	Sustainability (social)
	1.000
	
	
	1.000

	SusSCI1
	
	0.736
	0.542
	

	SusSCI2
	
	0.815
	0.664
	

	SusSCI3
	
	0.725
	0.526
	



CFI compares a proposed model to the null model, assuming that there are no relationships between the measures. A CFI value that is greater than 0.90 indicates an acceptable fit to the data (Bentler, 1992). The results of Table 5.22 show that CFI values for the seven latent variables ranged from 0.983 to 1.00, which suggests a very good model fit. Table 5.22 also confirms that the factor loadings, which are standardized regression weights, were sufficiently high and statistically significant (their values range from 0.670 to 0.914). Factor loadings over 0.7 can be considered as high (Hair et al., 2006) and those less than 0.3 as poor (Ullman & Bentler, 2003).  GFI calculates the proportion of variance that is accounted for by the estimated population covariance (Tabachnick & Fidell, 2007). An omnibus cut-off point of 0.90 has been recommended for the GFI (Shevlin & Miles, 1998). The obtained GFI values ranged from 0.988 to 1.00, which is an acceptable range. Table 5.22 also shows that the relevant squared multiple correlations (R2) were sufficiently large, ranging from 0.449 to 0.854. This confirms that a significant portion of the calculated variable’s variance was provided by its latent construct (Wang, Jichuan & Wang, 2019). Hence, all of the seven constructs have a good fit, and thus are unidimensional.
[bookmark: _Toc33609182]5.4.6 Correlation analysis
Table 5.23 shows the correlation results for each of the theoretical frameworks using Pearson’s correlation coefficients. All the factors were positively correlated with one another to some extent, and all of them were significant at the 0.01 level. Positive relationships are likely to support previous empirical studies by showing that lean practices, green techniques and knowledge sharing are influence business performance of healthcare organizations in UAE. 



	[bookmark: _Toc33609075]Table ‎5.23 Model 3 - Correlation analysis

	
	Lean practices
	Green techniques
	Knowledge sharing
	Organizational innovation
	Sustainability (economic)
	Sustainability (environmental)

	Green techniques
	0.881**
	
	
	
	
	

	Knowledge sharing
	0.819**
	0.678**
	
	
	
	

	Organizational innovation
	0.744**
	0.653**
	0.451**
	
	
	

	Sustainability (economic)
	0.644**
	0.658**
	0.728**
	0.533**
	
	

	Sustainability (environmental)
	0.637**
	0.673**
	0.745**
	0.548**
	0.940**
	

	Sustainability (social)
	0.578**
	0.638**
	0.786**
	0.546**
	0.945**
	0.947**

	Notes: ** Correlation is significant at the 0.01 level (2-tailed).



[bookmark: _Toc33609183]5.4.7 Convergent validity
To evaluate convergent validity, this study used the Bentler–Bonett’s NFI. This index provides the degree to which various approaches to measuring a construct produce the same results (Ahire, 1996). According to a generally accepted principle, the NFI values of 0.90 or above are considered as a satisfactory fit index (Bentler, 1992). An examination of Table 5.24 shows that the NFI values were greater than 0.90, signifying therefore the strong convergent validity of the constructs. This provides evidence that all seven items were related to the same construct.

	[bookmark: _Toc33609076]Table ‎5.24 Model 3 - Scale validity analysis

	Factor
	Convergent validity
	Discriminant validity

	Lean
	0.989
	0.594

	Green
	0.991
	0.514

	Knowledge sharing
	0.981
	0.568

	Innovation
	0.996
	0.536

	Sustainability (economic)
	1.000
	0.504

	Sustainability (environmental)
	1.000
	0.502

	Sustainability (social)
	1.000
	0.565



[bookmark: _Toc33609184]5.4.8 Discriminant validity
Furthermore, validity testing was used to test the goodness of the measurement model measures/variables, including discriminant validity and composite reliability. Discriminant validity was tested in the measurement model by examining the AVE shared by the latent concepts. If the AVE for every concept exceeds the square relationship between that concept and any other concepts, then discriminant validity is present (Fornell & Larcker, 1981). As shown in Table 5.24, the AVEs of all the constructs were greater than the recommended value of 0.50 (i.e. all the constructs, which ranged from 0.502 to 0.568, accounted for more than 50% of the variance in their measurement variables) (Bagozzi & Yi, 1988; Holmes-Smith, 2001).
[bookmark: _Toc33609185]5.4.9 CFA First Order Model
The healthcare sector’s organizational sustainability performance dimensions were measured by specifying lean practices and organizational innovation as a priori parameters. AMOS 20 software was used to develop a first-order CFA model and examine the relationship among these seven factors. The proposed latent variable model is shown in Figure 5.7. The path coefficients connecting the items to the factors in Figure 5.8 represent the factor loadings and may also be interpreted as standardized regression coefficients. 

	[image: ]

	[bookmark: _Toc33609089]Figure ‎5.8 Model 3 – CFA model.



Analysis of Figure 5.8 shows that all seven factors were correlated. seven model fit indices (χ2/df, GFI, AGFI, NFI, and CFI) were used to test the fit of the proposed model (for further details, see (Fotopoulos & Psomas, 2010; Hussain et al., 2016; Jung & Wang, 2006; Sila & Ebrahimpour, 2005). A summary of the GFIs for this model is shown in Table 5.25. The table shows that each of the goodness-of-fit statistics was in an acceptable range.
	[bookmark: _Toc33609077]Table ‎5.25 Model 3 - Summary statistics of model fitness indices

	Fit index
	Suggested values
	Observed values

	Chi-square/degrees of freedom
	≤ 3.00
	1.470

	GFI
	≤ 0.90
	0.903

	AGFI
	≤ 0.80
	0.881

	NFI
	≤ 0.90
	0.951

	CFI
	≤ 0.90
	0.913



[bookmark: _Toc33609186]5.4.10 Hypotheses Model Test
The structural model was constructed to evaluate impact of the lean practices, green techniques, knowledge sharing on sustainable business performance dimensions, namely economic, social and environmental, the as well as to test the mediating role of organizational innovation. The MLE assessment method was applied to assess all parameters’ relations in the model simultaneously as well as the implications of hypotheses testing (Kline, 2010). The structural model (Figure 5.9) shows that there are direct correlations between lean practices, green techniques, knowledge sharing and sustainable business performance dimensions and also between organizational innovation and sustainable business performance. In addition, there is a mediating effect of organizational innovation on the relationship between lean practices, green techniques, knowledge sharing and sustainable business performance dimension.
SEM was performed to test the hypotheses, as presented in Figure 5.7. A summary of the GFIs for this model is displayed in Figure 5.9. The results show that each of the goodness-of-fit statistics is in the acceptable range. Table 5.26, however, shows that organizational innovation was significant as a mediator between lean practices, green techniques, knowledge sharing and social, economic and environmental performance.
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	Note: The goodness-of-fit indices of the model are: χ2/df = 1.000; GFI = 1.000; AGFI = 1.000; NFI = 1.000; CFI = 1.000

	[bookmark: _Toc33609090]Figure ‎5.9 Model 3 – SEM model.



[bookmark: _Toc33609187]5.4.11 Hypotheses Testing

A direct effect represents the effect of the independent variable on the dependent variable. Table 5.26 shows that the hypotheses tests provided estimated coefficient values for the hypothesized relations. The goodness-of-fit results for the structural model were acceptable and close to the values obtained for the measurement model fit indices.
	[bookmark: _Toc33609078]Table ‎5.26 Model 3 – Direct Hypotheses Testing of the SEM

	Hypothesis Group
	From
	To
	Coefficient
	Hypothesis

	H1a
	Lean
	SusEco
	0.041***
	Supported

	H1b
	Lean
	SusEnv
	0.031***
	Supported

	H1c
	Lean
	SusSci
	0.044***
	Supported

	H2a
	Green
	SusEco
	0.048***
	Supported

	H2b
	Green
	SusEnv
	0.047***
	Supported

	H2c
	Green
	SusSci
	0.049***
	Supported

	H3a
	KS
	SusEco
	0.042***
	Supported

	H3b
	KS
	SusEnv
	0.041***
	Supported

	H3c
	KS
	SusSci
	0.043***
	Supported

	H4a
	OI
	SusEco
	0.053***
	Supported

	H4b
	OI
	SusEnv
	0.062***
	Supported

	H4c
	OI
	SusSci
	0. 043***
	Supported

	Notes: *** P < 0.001, ** P < 0.05, * P < 0.01



[bookmark: _Toc33609188]5.4.12 Testing the Mediating Effect

Mediation effects was tested using Baron and Kenny’s (1986) three-step regression procedure to validate whether top-management commitment was a mediating variable in the relationship between lean practices, green technique, knowledge sharing and sustainable business performance dimensions. Baron and Kenny (1986) suggested that the mediation effect’s existence is determined if the following conditions are met: the independent variable (lean practices, green technique, knowledge sharing) affects the mediating variable (organizational innovation) in the first regression equation; the independent variable (lean practices, green technique, knowledge sharing) affects the dependent variable (sustainable performance dimensions) in the second equation; and, after including the mediating variable (organizational innovation) into the second regression equation of the previous step, if the direct relationship between the independent variable (lean practices, green technique, knowledge sharing) and the dependent variable (sustainable performance dimensions) is lower than the indirect relationship between the independent variable (lean practices, green technique, knowledge sharing) and the dependent variable (sustainable performance dimensions), then there is a significant mediating effect of the mediator (organizational innovation).
As shown in Table 5.27, organizational innovation has partial mediated relationship between the green techniques and social sustainability performance. This also shows that organizational innovation has full mediated relationship between lean practices, green technique, knowledge sharing and the environmental sustainability performance and the social sustainability performance.

	[bookmark: _Toc33609079]Table ‎5.27 Model 3 – Standardized path coefficients of the SEM

	H. Group
	From
	Mediation
	To
	Direct beta without mediation
	Direct beta with mediation
	Indirect beta
	Mediation type observed

	H5a
	Lean
	OI
	SusEco
	0.28***
	0.316 (ns)
	0.080***
	Full

	H5b
	Lean
	OI
	SusEnv
	0.31***
	0.218 (ns)
	0.088***
	Full

	H5c
	Lean
	OI
	SusSci
	0.40***
	0.194 (ns)
	0.081***
	Full

	H6a
	Green
	OI
	SusEco
	0.18***
	0.180 (ns)
	0.057***
	Full

	H6b
	Green
	OI
	SusEnv
	0.17***
	0.219 (ns)
	0.063***
	Full

	H6c
	Green
	OI
	SusSci
	0.15***
	0.246***
	0.058***
	Partial

	H7a
	KS
	OI
	SusEco
	0.30***
	0.098 (ns)
	0.056***
	Full

	H7b
	KS
	OI
	SusEnv
	0.28***
	0.104 (ns)
	0.062***
	Full

	H7c
	KS
	OI
	SusSci
	0.24***
	0.124 (ns)
	0.057***
	Full

	Notes: *** P < 0.001, ** P < 0.05, * P < 0.01



[bookmark: _Toc33609189]5.5 Summary
This chapter covers the analysis of the dissertation’s three main surveys that assessed the impact of lean practices on organizational sustainability performance, the impact of green techniques on organizational sustainability performance, and the impact of lean practices, green techniques, and knowledge sharing on organizational sustainability performance. All the surveys examined organizational innovation as a mediator. The questionnaires were distributed among all hospitals in the UAE. The analysis began with a description of the demographic details, highlighting the background of the participants (shown in Tables 5.1, Table 5.10, and Table 5.19) for the three surveys.
The results of the first survey, related to the six lean practices (just in time, kaizen, quality improvement, inventory control, productive maintenance, and standardization) are presented in in Tables 5.2–5.9. The results of second survey, related to the six green techniques (waste disposal, green procurement, green technology, health and safety, green certification and green products) are presented in Tables 5.11–5.18. The results of the third survey are shown in Tables 5.20–5.27. In summary, the results of this survey confirmed the positive impact of lean practices, green techniques, and knowledge sharing on organizational sustainability performance in the healthcare industry in the UAE and the positive role of organizational innovation in the adoption and application of these techniques.
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[bookmark: _Toc33609191]6.1 Introduction
The objective of this dissertation is to investigate the impact of lean practices, green techniques, and knowledge sharing on organizational sustainability performance with the mediation of organizational innovation in the healthcare industry in the UAE. Three theoretical models were developed from the literature. This dissertation delivers deep insights into understanding how the healthcare industry has accepted and applied lean practices and green techniques and philosophies. 
The current study measured the three research models (lean practices, green techniques, and sustainability performance) using SEM. This chapter will discuss the results obtained from these models obtained from the examination of the relationships between lean techniques, green techniques, knowledge sharing, organizational innovation, and organizational sustainability performance. This chapter will also link the research results with previous research in the literature.
[bookmark: _Toc33609192]6.2 Model One Discussion
Through an extensive literature review, five latent variables (lean practices, organizational innovation, and social, environmental, and economic performance) were identified as the healthcare framework for sustainability performance. Moreover, the study emphasizes the TBL model to fill the gap in the literature.
A total of 22 associated indicators for these five latent variables were developed after consultation with subject matter experts from several hospitals in the UAE. After distributing the survey, 358 responses were received from the middle and top management of public, private, and semi-governmental hospitals in the UAE. The reliability of the instrument was measured using Cronbach’s α, and unidimensionality was measured using the CFA technique. The CFA results showed that all five proposed latent variables adequately measured the constructs. CFI, GFI, and squared multiple correlation tests confirmed that the five constructs had good fit and were unidimensional. Convergent validity was evaluated to assess the degree to which various approaches to measuring the construct produced the same results, and AVE was evaluated to confirm that the scale was valid, and that all contracts met the required benchmark. The construct of sustainability performance measurement appears to adequately fit the collected empirical data.
The highest scoring strategies related to quality improvement, with scores of 0.822. This finding indicates that organizations’ objectives involve providing continually improving services over time. Just in time and kaizen were the second and third highest scoring strategies, with scores of 0.811 and 0.811, respectively. This finding indicates that organizations prioritize serving their customers and improving their performance management. Inventory control scored 0.803, which is still considered a high score, indicate that hospitals are aiming to improve their inventory management. Productive maintenance and standardization scores the lowest (0.709 and 0.703, respectively) among all lean practices. Therefore, organizations should pay more attention to productive maintenance and ensure all the processes are standardized to be more proactive.
The first-order CFA model provided insights into the construct of the five factors and their relationships with each other. In the proposed model, it was observed that all the latent variables of the model were positively and strongly correlated with each other. The highest correlation (0.950) was observed between social and environmental performance. This is quite intuitive, as there has been increased focus on the environmental and social dimensions of sustainability. This finding demonstrates how an organization’s performance depends on increasing environmental initiatives to protect and serve society.
The second and third most important correlations were observed between economic and environmental performance, and economic and social performance (0.943 and 0.941, respectively). This finding emphasizes the importance of the approach of hospitals to strengthening their economic, environmental, and social sustainability performance. Moreover, hospitals pay attention to satisfying their service-users and employees to sustain the hospital’s positions in the market. The next highest correlation (0.830) was observed between lean practices and organizational innovation. This finding indicates that hospitals can use innovation to use lean practices better, encouraging them to attempt to adopt more lean practices through creative and innovative approaches. As shown in Table 5.5, all correlations were also positive and significant. 
SEM was performed to test the model hypotheses. There was a positive impact of lean practices on the organization’s sustainability performance dimensions. In addition, there was a positive impact of organizational innovation on the organization’s sustainability performance dimensions. Organizational innovation had a mediating effect on the relationship between lean practices and the social dimension of sustainability performance. Organizational innovation had a minimal effect on the relationship between lean practices, and environmental and economic dimensions.
The literature review findings regarding the implementation of lean practices in the service industry in general, and the healthcare sector in particular, are in the nascent stage (Al Hammadi & Hussain, 2019). Continues improvement practices such as kaizen, just in time, and inventory control are continuing to gain more attention from the healthcare sector in the UAE (Ahire, 1996; Pampanelli et al., 2014; Silvius & Schipper, 2010). As demonstrated by the factor loading, the top three lean practices are kaizen, just in time, and inventory control. In addition, sustainability performance in the healthcare sector has become more important and valuable. Most hospitals reported that sustainability was a major part of their mission and vision. This was demonstrated in the study as the correlation between the sustainability dimensions scored the highest (AlJaberi et al., 2017; Hussain et al., 2016; Hussain et al., 2019b; Silvius & Schipper, 2010; Wagner, B. & Svensson, 2014). 
The impact of the lean practices on organizational sustainability performance dimensions was validated in the healthcare sector, as suggested by much prior literature. Moreover, the relationship between lean practices and sustainability economic performance was mediated by organizational innovation (Shah & Ward, 2007; Stylos & Vassiliadis, 2015; Wang, Zhen et al., 2015). The impact of lean practices, however, on the environmental and social sustainability dimensions had minimal impact through the mediation role of organizational innovation. Obviously, sustainability performance focuses primarily on the social dimensions. In this dissertation, the economic dimension was found to be more important than the environmental and social dimensions. This suggests that decision makers in the healthcare sector should ensure that there is more balance between the sustainability performance dimensions.
[bookmark: _Toc33609193]6.3 Model Two Discussion
Through an extensive literature review, five latent variables (green techniques, organizational innovation, and social, environmental, and economic performance) were identified as the healthcare framework for sustainability performance. Moreover, the study also emphasized the TBL model to address the gap in the literature.
Following extensive research and consultation with experts from various hospitals in UAE, 22 associated indicators for these five latent variables were developed. After distributing the survey, 372 responses were received from the middle and top managements of public, private, and semi-governmental hospitals in the UAE. The reliability of the instrument was measured using Cronbach’s α, and unidimensionality was measured using the CFA technique. The CFA outcomes revealed that all five proposed latent variables adequately measured the constructs. CFI, GFI, and squared multiple correlation tests confirmed that the five constructs had good fit and were unidimensional. Convergent validity was evaluated to check the degree to which the different approaches to measure the construct generated the same results, and AVE was evaluated to confirm that the scale was valid and all contracts met the required benchmark. The construct of sustainability performance measurement appears to adequately fit with the collected empirical data.
Green technology was the highest scoring strategy, with a score of 0.836, which suggests that organizations aim to benefit from technology to enhance the level of green culture in the organization. Waste disposal received a score of 0.807, which indicates that organization give a high priority to ensuring that all their waste is disposed in a safe and environmentally friendly manner. Green procurement and green product received similar, acceptable, scores (0.797 and 0.727, respectively), where the green procurement indicates the level to which hospitals depend on green suppliers. The score for green products shows that hospitals prefer green products over other products. The health and safety strategy score (0.709) was also acceptable. In addition, the health and safety techniques adopted in the hospitals were meeting the regulations and standards. Green certification scored 0.668, which was the lowest among all the green techniques, which suggests that hospitals should follow the existing standards and regulations to achieve better green culture.
The first order CFA model provided insights into the construct of the five factors and their relationships with each other. In the proposed model, it was found that all the latent variables of the model were positively and strongly correlated to each other. The highest importance correlation (0.906) was observed between environmental performance and social performance. This is quite intuitive, as there has been increased focus on the environmental and social dimensions of sustainability. This demonstrates how organizations perform in relation to increasing their environmental initiatives to protect and serve society. 
The second highest correlation (0.888) was observed between environmental performance and economic performance. This is also quite intuitive, as there has been increased focus on environmental performance and the economic dimensions of sustainability. This demonstrates how an organization performs in relation to increasing its environmental performance to reduce the cost of its operations.
The next highest correlation was observed between environmental performance and the economic dimensions of sustainability (0.872). That indicates that hospitals attempt to be environmentally friendly and ensure economic sustainability growth. As shown in Table 5.13, all remaining correlations were also positive and significant.
SEM was preformed to test the hypotheses of the model. There was a positive impact of green techniques on the sustainability performance dimensions. In addition, there was positive impact of organizational innovation on the organizational sustainability performance dimensions. Organizational innovation facilitated the relationship between green techniques and the sustainability performance dimensions. 
Green techniques were implemented originally in manufacturing industries; over time, however, service industries have also begun to apply them (Ahi & Searcy, 2013; Al-Aomar & Hussain, 2017; Sellitto, 2018). The healthcare sector, becoming a more dynamic and fast-growing sector, has also started to apply green techniques. As confirmed by the factor loading, green technology, waste disposal, and green procurement were the most used techniques (Hussain et al., 2019b; Malik et al., 2016; Marimuthu & Paulose, 2016; Norazlan et al., 2014). This supports and validates idea that, in the healthcare sector, cleanliness and the sourcing of materials are key. In addition, as hospitals aim to serve society, they are care about the environment and the economic sustainability dimensions. This was confirmed in the dissertation by the fact that the correlation between the sustainability dimensions scored the highest. 
The literature review findings suggest the significant impact of green techniques on organizational sustainability performance, and this impact has been demonstrated in this dissertation. This relates to how hospitals apply the best techniques in their day-to-day operations to reach a high level of sustainability (Hussain et al., 2016; Mani et al., 2018; Presley & Meade, 2010). In addition, organizational innovation plays a vital role in accelerating the adoption of green techniques in organizations, including hospitals. In this dissertation, organizational innovation was shown to mediate the relationship between green techniques and organizational sustainability performance positively (Alegre et al., 2006; Gloet & Terziovski, 2004; Horng et al., 2018; Kanji, 1996; Nybakk, Crespell, & Hansen, 2011). 
[bookmark: _Toc33609194]6.4 Model Three Discussion
The study focuses to develop and validate a framework and an instrument for exploring the relationship between the lean practices, green techniques, knowledge sharing and sustainability performance with the mediating effect of the organizational innovation on the healthcare sector of UAE. Through extensive literature review, seven latent variables (lean practices, green techniques, knowledge sharing organizational innovation, and the social, environmental, and economic performance) were identified as the healthcare framework of sustainability performance. The study also emphasized on the TBL model to address the gap in the literature.
Following extensive research and consultation with experts from various hospitals in UAE, 32 associated indicators for these seven latent variables were developed. After distributing the survey, 364 responses were received from the middle and top managements of public, private, and semi-governmental hospitals in the UAE. The reliability of the instrument was measured using Cronbach’s α, and unidimensionality was measured using the CFA technique. The CFA outcomes revealed that all seven proposed latent variables adequately measured the constructs. CFI, GFI, and squared multiple correlation tests confirmed that the seven constructs had good fit and were unidimensional. Convergent validity was evaluated to check the degree to which the different approaches to measure the construct generated the same results, and AVE was evaluated to confirm that scale was valid and all contracts met the required benchmark. The construct of sustainability performance measurement appears to adequately fit with the collected empirical data.
Quality improvement was the highest scoring among all the lean practices, with score of 0.820. Kaizan, just in time, and inventory control scored 0.810, 0.808, and 0.802, respectively. Standardization and productive maintenance scored 0.700 and 0.699, respectively. Overall, all the lean practices received high scores. This is proof of the importance of all the lean practices. In relation to green techniques, green procurement and waste disposal scored the highest (0.843 and 0.829, respectively). Health and safety, green technology, and green products scored 0.808, 0.798, and 0.787, respectively. The lowest scoring green technique was green certification, with a score of 0.734. Overall, all the green techniques scored highly, which demonstrates the importance of all the green techniques. 
The first order CFA model provided insights into the construct of the seven factors and their relationships with each other. In the proposed model, it was found that all the latent variables of the model were positively and strongly correlated to each other. The most important correlation was observed between the sustainability performances dimensions. This is quite intuitive, as there has been increased focus on the sustainability dimensions in hospitals. 
The next highest correlation observed was between lean practices and green techniques. This indicates that hospitals attempt to implement lean practices and green techniques together to gain the maximum benefits. In addition, knowledge sharing was high correlated with all the factors. That indicates that hospitals try to encourage knowledge sharing among all employees to increase the level the sustainability performance.
SEM was performed to test the hypotheses of the model. There was a positive impact of lean practice, green techniques, and knowledge sharing on the sustainability performance dimensions. In addition, there was a positive impact of the organization’s innovation on the organizational sustainability performance dimensions. Organizational innovation facilitated the relationship between green techniques and the sustainability performance dimensions. 
Based on a comprehensive literature review, researchers have suggested that there is a relationship between lean practices and green techniques. In addition, the literature review suggests that the integration of lean practices and green techniques impacts organizational sustainability performance. The findings of this dissertation, as shown by the factor loading, are in line with the literature. Almost all lean practices and green techniques scored highly for their utilization in hospitals. This indicates the importance of using lean practices and green techniques together to complement each other (Diaz-Elsayed et al., 2013; Garza-Reyes, 2015; Mollenkopf et al., 2010; Pampanelli et al., 2014). 
The results also showed that the sustainability performance dimensions were the most correlated to each other. This demonstrates that hospitals paying increased attention to adopting sustainability measures. The second most correlated were lean practices and green techniques. In addition, the knowledge sharing correlation between lean practices and green techniques was significantly positive (Bontis et al., 2009; Ford & Staples, 2010; Siemsen et al., 2008; Srivastava et al., 2006). Further, organizational innovation was correlated positively with all the factors, which proves the importance of applying lean practices and green techniques in tandem, combined with spreading knowledge sharing among employee with the support of organizational innovation initiatives (Donate & de Pablo, Jesús D Sánchez, 2015; Jaiswal & Dhar, 2015; Mahr & Lievens, 2012; Prajogo et al., 2004). 
The dissertation results show that the impact of lean practices, green techniques, and knowledge sharing on organizational sustainability performance is positive. In addition, organizational innovation plays a vital role, mostly through the indirect impact between lean practices, green techniques, and knowledge sharing, on organizational sustainability performance. This indicates that any organizational innovation initiatives will lead to better utilizing lean practices and green techniques. 
[bookmark: _Toc33609195]6.5 Summary
This chapter has discussed the study results regarding the impact of lean practices, green techniques, and knowledge sharing on organizational sustainability performance in the healthcare sector in the UAE. The results show that lean practice, green techniques, and knowledge sharing do have a positive impact on organizational sustainability performance. Furthermore, organizational innovation plays a mediating role between lean practices, green techniques, knowledge sharing, and organizational sustainability performance.
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[bookmark: _Toc33609197]7.1 Introduction
This chapter presents the theoretical and managerial implications of this study, its limitations, directions for future research, and concludes with recommendations for healthcare decision makers and professionals.
This chapter further discusses the key findings to help answer the research questions posed. The results from all phases confirm that this study is important for healthcare decision makers and other stakeholders in enhancing the effectiveness of the entire healthcare chain. Future research can include technical benchmarking between public, private, and semi-government hospitals to further help decision makers formulate strategic plans to improve hospital effectiveness across the entire healthcare chain.
[bookmark: _Toc33609198]7.2 Research Implications
Previous research on sustainability has focused on lean practices and green techniques in manufacturing industries, while few studies have considered service industries. This dissertation has presented a literature review focused on organizational sustainability performance, lean practices, green techniques, knowledge sharing, and organizational innovation in service organizations. The paper has developed three frameworks for measuring sustainability performance in the healthcare sector in the UAE. The study included successive stages of data collection, measurement analysis, and refinement. The outcome is a set of reliable, valid, and unidimensional CFA and SEM measurements that can be subsequently used to conceptualize and measure organizations’ sustainability performance in service industries. The measurement items used in the scale for measuring sustainability performance were classified into seven dimensions: lean practices; green techniques; knowledge sharing; organizational innovation, and the TBL (i.e. the environmental, economic, and social aspects) of sustainability. The validity and reliability of the measurement scale for evaluating various aspects of sustainability were tested using CFA and SEM. 
Through sustainability, organizations ensure compliance with laws and regulations and support international standards for sustainable operations. Most organizations are taking corrective actions to achieve better social, economic, and environmental impacts. Societies and cultures also expect such initiatives and attitudes from leading firms as public awareness of sustainability and its economic benefits is growing. Improved sustainability performance through the lean practices, green techniques, and knowledge sharing results in the building organizational innovativeness.
The findings provide evidence to support the claim that the used instrument is valid as a practical framework for measuring organizational sustainability performance. This contributes to the ongoing research on sustainability performance, and provides healthcare practitioners with a practical approach to measuring and implementing sustainability.
The results in this dissertation have been obtained from a sufficiently large sample, and significant relationships observed in these data indicate that the findings are essentially strong. Furthermore, the data were obtained from various hospital types that cover public, private, and semi-governmental hospitals. This paper also provides several implications for practitioners and researchers, especially in the Middle East and North Africa (MENA) region.
[bookmark: _Toc33609199]7.2.1 Academic implications
The academic implications include, but are not limited to, the following:
· The proposed framework comprises three phases. The first phase focuses on examining the impact of lean practices. The second phase focuses on examining the impact of green techniques. The third phase examines lean practices, green techniques, and knowledge sharing in relation to meeting sustainability performance dimensions. This comprehensive approach suggests that lean practices, green techniques, and knowledge sharing have a positive impact on the dimensions of organizational sustainability performance.
· The use of the organizational innovation as a mediator was tested within the three phases. Overall, results reveal the importance of innovation in organizations to enhance organizational sustainability performance.
· The questionnaires were adopted from different sectors and adjusted to the healthcare sector, which will potentially allow researchers to use them for other industry sectors, including services and manufacturing. In addition, the context of this study is the healthcare sector, which has increasingly become a focus of attention in developing countries.
· Investigating the similarities and differences between lean practices and green techniques, and studying the impact of them on organizational sustainability performance, focusing on the healthcare sector.
· Investigating the role and impact of knowledge sharing on organizational sustainability performance. 
· Proposing three frameworks to measure sustainability performance in the healthcare sector.
· Studying the impact of the organizational innovation as a mediator between lean practices, green techniques, and knowledge sharing, and the organizational sustainability performance.  
· Encouraging researchers and academics to explore robust, reliable constructs in coordinating organizations’ sustainability performance.
[bookmark: _Toc33609200]7.2.2 Applied implications
The applied implications include, but are not limited to, the following:
· Hospital decision makers’ improved understanding of the importance of lean practices, green techniques, knowledge sharing, and organizational innovation; this research encourages them to use all of them to achieve waste minimization, increase efficiency, and enhance the organization’s sustainability performance.
· The use of the results as a base model for the development of comprehensive benchmarking for assessing performance in this fast-growing service industry. Such benchmarking would also be beneficial to regulatory authorities.
· As management principles and theories associated with sustainability continue to advance, the proposed framework answers the calls for additional investigations and critical analysis to provide a better understanding of this field.
· Measuring sustainability in the Arab world and the Middle East, where the service sector represents a major contributor to local economies, is important to regulators in preparing their annual sustainability reports and outlining sustainability performance. To this end, hospital managers and practitioners in service-sector companies can clearly benefit from this research.
[bookmark: _Toc33609201]7.3 Limitations and Further Research
[bookmark: _Toc33609202]7.3.1 Limitations
However, this study has several limitations and can only be considered as a pilot study to explore the extent of explore the impacts of lean practices, green techniques, knowledge sharing and organizational innovation on meeting sustainability target in healthcare sector in the UAE. The collected data is from the healthcare industry only. Other service industries could be investigated and researched in relation to applying these techniques and improving sustainability, such as hospitality, telecommunications, and transportation. However, the findings of this study are relevant both to researchers and managers in the field of sustainable management.
[bookmark: _Toc33609203]7.3.2 Further research
It is suggested that further research focus on the needs of different service industries, and on larger geographical areas, i.e. not only limited to the UAE. Further research directions include collecting more data and conducting further analyses to establish a valid comparison between countries, cultures, environments, and industries in relation to measuring and improving sustainability performance. Moreover, sustainability performance requires continuous improvement, which requires commitment and support from leadership. Therefore, studying leadership commitment and support and its effects on implementing lean practices and green techniques will help to align hospitals with other mainstream industries.













[bookmark: _Toc33609204]APPENDIX 1: SURVEY QUESTIONNAORE FOR MODEL 1

Dear Participant,

The information you are about to provide is valuable for conducting an effective academic research. Your participation in this study is highly valuable and appreciated.
You are cordially invited to participate in a survey that will make the most of the study mediating role of Organization Innovation in the relationship between Lean Practices and Sustainability Performance in Healthcare Industry within the United Arab Emirates (UAE) context. The primary purpose of this research is to measure the organizational sustainability performance in the health care organizations in UAE. The research will help policy and decision makers to adapt sustainability measures that will be ready to lend a hand in organizational performance. As an integral part of your organization, your perceptions of measuring the sustainability performance are crucial. Accordingly, I would really value your participation in this academic research by reflecting your realistic views of the current practices within your organization by answering the questions within this survey.
Your participation in this academic research is completely voluntary, and your completion of the survey will demonstrate your consent that you have agreed to participate, and you may refuse and discontinue your participation at any time. It would be greatly appreciated if you could answer all questions as openly and honestly as possible. To ensure that all information will remain confidential, please do not include your name and any link to your identity or your organization. Please take few minutes to answer each question on the survey as completely and accurately as possible. There is no right and wrong answer. Your responses will be for the academic research purpose only.
This survey is made for:
1. The healthcare professional with the UAE context only.
2. The middle and upper management.
3. The administrative employee only.

Thank you for taking the time and effort to assist in advancing academic and educational research.

Regards,
The Researcher

Demographics Attributes
Please select “One” response to each of the following questions:
1. What is your gender?
· Male
· Female
2. What is your age group?
· Below 25 years
· 26 to 35 years
· 36 to 45 years
· 46 to 55 years
· Above 56 years
3. Which Nationality best describes you?
· UAE National
· Other GCC National
· Other MENA National
· Asian
· African
· North American
· South American
· Other
4. What is your highest qualification?
· High School
· Diploma/Higher Diploma
· Bachelor
· Graduate degree or above
5. You are serving in this hospital as a part of:
· Middle Management
· Top Management
6. Your Hospital is:
· Public
· Semi Government
· Private
7. You are serving in this hospital since last:
· Below 5 years
· 5 to 10 years
· 11 to 15 years
· 16 to 20 years
· 21 to 25 years
· Above 25 years
8. Total number of employees at the organization:
· Less than 500
· Between 500 and 1000
· More than 1000

Lean Practices
The following are the statements about your perception on Lean Practices. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.
1. Just In Time:
· On-time deliveries from suppliers
· On-time services to guests and service-users
· Adopting Kanban for material management
2. Kaizen	
· Having a system to suggest improvements
· Conducting improvement studies across the organization
· Linking kaizen practices to strategic objectives
3. Quality Improvement	
· Applying Quality-at-the-source
· Effective quality management system
· Measuring quality of service
4. Inventory control	
· Using Economic Order Quantity (EOQ) and Re-Order Point
· Inventory holding and ordering cost for items 
· Forecasting system of demand
5. Productive maintenance	
· Scheduled Maintenance Plan
· Preventive maintenance plan
· Corrective monitoring system 
· Safety Management
6. Standardization	
· ISO and SOPs (Standard operating procedures)
· Standardized services
· Using 5S and work standards



Organizational Innovation 
The following are the statements about your perception on Organization Innovation. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.
1. Your new products and services are very original
2. Your new products and services are a challenge to existing ideas in the industry
3. Your new products and services provided new ideas in the industry
4. Your new products and services are creative
5. Your new products and services are interesting
6. Your new products and services have generated new ideas for other products and/or services
7. Your new products and services have given a boost to a new thinking way in the firm

Economic Performance
The following are the statements about your perception on Economic Performance. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.
1. Economic sustainability significantly improves sales and market share
2. Economic sustainability significantly decrease Operating expenditures
3. Economic sustainability significantly improves resources management efficiency

Environmental Performance
The following are the statements about your perception on Environmental Performance. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.
1. Environment sustainability improves organizational compliance to environmental standards.					
2. Environment sustainability significantly reduce energy consumption	
3. Environment sustainability significantly reduce consumption for hazardous/toxic materials					

Social Performance
The following are the statements about your perception on Social Performance. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.				
1. Social sustainability have positive effect on the image of the company
2. Social sustainability result in better relationship with community and stakeholders				
3. Lean and Social sustainability result in increase compliance with applicable social laws and regulations



























[bookmark: _Toc33609205]APPENDIX 2: SURVEY QUESTIONNAORE FOR MODEL 2

Dear Participant,

The information you are about to provide is valuable for conducting an effective academic research. Your participation in this study is highly valuable and appreciated.
You are cordially invited to participate in a survey that will make the most of the study mediating role of Organization Innovation in the relationship between Green Techniques and Sustainability Performance in Healthcare Industry within the United Arab Emirates (UAE) context. The primary purpose of this research is to measure the organizational sustainability performance in the health care organizations in UAE. The research will help policy and decision makers to adapt sustainability measures that will be ready to lend a hand in organizational performance. As an integral part of your organization, your perceptions of measuring the sustainability performance are crucial. Accordingly, I would really value your participation in this academic research by reflecting your realistic views of the current practices within your organization by answering the questions within this survey.
Your participation in this academic research is completely voluntary, and your completion of the survey will demonstrate your consent that you have agreed to participate, and you may refuse and discontinue your participation at any time. It would be greatly appreciated if you could answer all questions as openly and honestly as possible. To ensure that all information will remain confidential, please do not include your name and any link to your identity or your organization. Please take few minutes to answer each question on the survey as completely and accurately as possible. There is no right and wrong answer. Your responses will be for the academic research purpose only.
This survey is made for:
1. The healthcare professional with the UAE context only.
2. The middle and upper management.
3. The administrative employee only.

Thank you for taking the time and effort to assist in advancing academic and educational research.

Regards,
The Researcher

Demographics Attributes
Please select “One” response to each of the following questions:
1. What is your gender?
· Male
· Female
2. What is your age group?
· Below 25 years
· 26 to 35 years
· 36 to 45 years
· 46 to 55 years
· Above 56 years
3. Which Nationality best describes you?
· UAE National
· Other GCC National
· Other MENA National
· Asian
· African
· North American
· South American
· Other
4. What is your highest qualification?
· High School
· Diploma/Higher Diploma
· Bachelor
· Graduate degree or above
5. You are serving in this hospital as a part of:
· Middle Management
· Top Management
6. Your Hospital is:
· Public
· Semi Government
· Private
7. You are serving in this hospital since last:
· Below 5 years
· 5 to 10 years
· 11 to 15 years
· 16 to 20 years
· 21 to 25 years
· Above 25 years
8. Total number of employees at the organization:
· Less than 500
· Between 500 and 1000
· More than 1000

Green Techniques
The following are the statements about your perception on Green Techniques. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.
1. Waste Disposal	
· Applies Reuse technique for waste disposal
· Applies Recycle technique for waste disposal
· Applies Donate technique for waste disposal
2. Green Procurement	
· Hospital has environmental purchasing policy in practice
· Hospital selects Eco-friendly suppliers only
· Hospital conducts supplier audit programs
3. Green Technology	
· Use motion sensors
· Use Solar powers
· Use low flow showers
· Use ECO-Sensor water taps
· Use card system
· Use Led lights
· Use battery operated club cars
4. Health & Safety	
· Applies safety standards
· Frequently conducts emergency drills
· Keeps first aid kits at different locations
5. Green Certifications	
· Organization applies EHSMS certification
· Organization applies OHSAS 18001 (safety certification)
· Organization applies HACCP(food safety)
· Organization applies ISO 14001(Environment management)
· Organization applies Estidama
6. Green Products	
· Use durable products
· Use products with less packaging
· Use fillable dispensers for soap, lotion, shampoo, etc
· Use green laundry

Organizational Innovation
The following are the statements about your perception on Organization Innovation. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.
1. Your new products and services are very original
2. Your new products and services are a challenge to existing ideas in the industry
3. Your new products and services provided new ideas in the industry
4. Your new products and services are creative
5. Your new products and services are interesting
6. Your new products and services have generated new ideas for other products and/or services
7. Your new products and services have given a boost to a new thinking way in the firm

Economic Performance
The following are the statements about your perception on Economic Performance. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.
1. Economic sustainability significantly improves sales and market share
2. Economic sustainability significantly decrease Operating expenditures
3. Economic sustainability significantly improves resources management efficiency

Environmental Performance
The following are the statements about your perception on Environmental Performance. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.
1. Environment sustainability improves organizational compliance to environmental standards.					
2. Environment sustainability significantly reduce energy consumption	
3. Environment sustainability significantly reduce consumption for hazardous/toxic materials					

Social Performance
The following are the statements about your perception on Social Performance. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.		
1. Social sustainability have positive effect on the image of the company
2. Social sustainability result in better relationship with community and stakeholders				
3. Lean and Social sustainability result in increase compliance with applicable social laws and regulations

























[bookmark: _Toc33609206]APPENDIX 3: SURVEY QUESTIONNAORE FOR MODEL 3

Dear Participant,

The information you are about to provide is valuable for conducting an effective academic research. Your participation in this study is highly valuable and appreciated.
You are cordially invited to participate in a survey that will make the most of the study mediating role of Organization Innovation in the relationship between Lean Practices, Green Techniques and knowledge Sharing and Sustainability Performance in Healthcare Industry within the United Arab Emirates (UAE) context. The primary purpose of this research is to measure the organizational sustainability performance in the health care organizations in UAE. The research will help policy and decision makers to adapt sustainability measures that will be ready to lend a hand in organizational performance. As an integral part of your organization, your perceptions of measuring the sustainability performance are crucial. Accordingly, I would really value your participation in this academic research by reflecting your realistic views of the current practices within your organization by answering the questions within this survey.
Your participation in this academic research is completely voluntary, and your completion of the survey will demonstrate your consent that you have agreed to participate, and you may refuse and discontinue your participation at any time. It would be greatly appreciated if you could answer all questions as openly and honestly as possible. To ensure that all information will remain confidential, please do not include your name and any link to your identity or your organization. Please take few minutes to answer each question on the survey as completely and accurately as possible. There is no right and wrong answer. Your responses will be for the academic research purpose only.
This survey is made for: 
1. The healthcare professional with the UAE context only.
2. The middle and upper management.
3. The administrative employee only.

Thank you for taking the time and effort to assist in advancing academic and educational research.

Regards,
The Researcher

Demographics Attributes
Please select “One” response to each of the following questions:
1. What is your gender?
· Male
· Female
2. What is your age group?
· Below 25 years
· 26 to 35 years
· 36 to 45 years
· 46 to 55 years
· Above 56 years
3. Which Nationality best describes you?
· UAE National
· Other GCC National
· Other MENA National
· Asian
· African
· North American
· South American
· Other
4. What is your highest qualification?
· High School
· Diploma/Higher Diploma
· Bachelor
· Graduate degree or above
5. You are serving in this hospital as a part of:
· Middle Management
· Top Management
6. Your Hospital is:
· Public
· Semi Government
· Private
7. You are serving in this hospital since last:
· Below 5 years
· 5 to 10 years
· 11 to 15 years
· 16 to 20 years
· 21 to 25 years
· Above 25 years
8. Total number of employees at the organization:
· Less than 500
· Between 500 and 1000
· More than 1000

Lean Practices
The following are the statements about your perception on Lean Practices. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.
1. Just In Time:
· On-time deliveries from suppliers
· On-time services to guests and service-users
· Adopting Kanban for material management
2. Kaizen	
· Having a system to suggest improvements
· Conducting improvement studies across the organization
· Linking kaizen practices to strategic objectives
3. Quality Improvement	
· Applying Quality-at-the-source
· Effective quality management system
· Measuring quality of service
4. Inventory control	
· Using Economic Order Quantity (EOQ) and Re-Order Point
· Inventory holding and ordering cost for items 
· Forecasting system of demand
5. Productive maintenance	
· Scheduled Maintenance Plan
· Preventive maintenance plan
· Corrective monitoring system 
· Safety Management
6. Standardization	
· ISO and SOPs (Standard operating procedures)
· Standardized services
· Using 5S and work standards



Green Techniques
The following are the statements about your perception on Green Techniques. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.
1. Waste Disposal	
· Applies Reuse technique for waste disposal
· Applies Recycle technique for waste disposal
· Applies Donate technique for waste disposal
2. Green Procurement	
· Hospital has environmental purchasing policy in practice
· Hospital selects Eco-friendly suppliers only
· Hospital conducts supplier audit programs
3. Green Technology	
· Use motion sensors
· Use Solar powers
· Use low flow showers
· Use ECO-Sensor water taps
· Use card system
· Use Led lights
· Use battery operated club cars
4. Health & Safety	
· Applies safety standards
· Frequently conducts emergency drills
· Keeps first aid kits at different locations
5. Green Certifications	
· Organization applies EHSMS certification
· Organization applies OHSAS 18001 (safety certification)
· Organization applies HACCP(food safety)
· Organization applies ISO 14001(Environment management)
· Organization applies Estidama
6. Green Products	
· Use durable products
· Use products with less packaging
· Use fillable dispensers for soap, lotion, shampoo, etc
· Use green laundry



Organizational Innovation
The following are the statements about your perception on Organization Innovation. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.
1. Your new products and services are very original
2. Your new products and services are a challenge to existing ideas in the industry
3. Your new products and services provided new ideas in the industry
4. Your new products and services are creative
5. Your new products and services are interesting
6. Your new products and services have generated new ideas for other products and/or services
7. Your new products and services have given a boost to a new thinking way in the firm

Knowledge Sharing
The following are the statements about your perception on Knowledge Sharing. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.
1. My organization has processes for transferring organizational knowledge to employees
2. My organization has processes for distributing knowledge among our business partners
3. My organization has processes for distributing knowledge throughout the organization
4. My organization has a standardized reward system for sharing knowledge

Economic Performance
The following are the statements about your perception on Economic Performance. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.
1. Economic sustainability significantly improves sales and market share
2. Economic sustainability significantly decrease Operating expenditures
3. Economic sustainability significantly improves resources management efficiency

Environmental Performance
The following are the statements about your perception on Environmental Performance. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.
1. Environment sustainability improves organizational compliance to environmental standards.					
2. Environment sustainability significantly reduce energy consumption	
3. Environment sustainability significantly reduce consumption for hazardous/toxic materials					
Social Performance
The following are the statements about your perception on Social Performance. Kindly rate your agreement level as: (1) Strongly Disagree, (2) Disagree, (3) Neutral, (4) Agree, and (5) Strongly Agree.			
1. Social sustainability have positive effect on the image of the company
2. Social sustainability result in better relationship with community and stakeholders				
3. Lean and Social sustainability result in increase compliance with applicable social laws and regulations
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