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Abstract
The civil engineering and construction industry is usually highlighted as primary contributing factors for resource consumption and scarcity. Many researchers perceive that as a normal event with the respect to the high demand for construction that comes concerning the growing world population. As a consequence of this demand, a need for resources and energy efficiency becomes extremely critical and vital. The circular economy could be presented as one of the potential factors to regulate the construction industry with a circular business model. The reason that the professionals highly suggest this mechanism is due to its suitability with the vibrant and dynamic nature of the construction industry that usually causes a communication gap between the main stakeholders. The literature shows that this could be a result of a lack of collaboration and creating unnecessary complex steps that affect the productivity and durability of the business. Hence, a need for a holistic and integrated framework is necessary to regulate and manage the flow work of resources and energy efficiency process. In this study, the Sustainability Development Goals (SDGs) will be highlighted as major key performance indicators to ensure the accuracy and feasibility of the circular economy. Through this study, the survey and the interviews showed that three areas could be considered as challenging to be applied to circular economy in construction in The United Arab Emirates (UAE): regulatory factors, economic factors, and technological factors. 
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[bookmark: _Toc103937278]Chapter 1: Background Study

1.1. [bookmark: _Toc103937279]Introduction
Sustainability is a keyword and a popular topic in many industrial sectors due to its robust effect in the long term. There are multiple definitions of sustainability, and all these convey the importance of sustaining and maintaining the current resources to satisfy the needs of tomorrow. According to many of the scholars who promote sustainability (Huovila & Koskela, 1998), construction could be one of the toughest industries to apply this concept although there is huge potential. This is due to the evident scattered nature of the construction sector, where external and internal factors could affect the communication in the chain of command. For example, according to Glass et al. (2012), one of the major challenges for the execution of sustainability in the construction industry is scarce social and industry awareness on the true concept of sustainability. For more illustration, numerous shareholders, investors, and stakeholders in construction manufacturing do not possess adequate basic knowledge on sustainability. This could be due to many reasons but, according to the author, the fear of extra cost is an additional burden that is not allowing people to take sustainability more seriously and incorporate it into construction businesses strategy.
The terminology of sustainability was presented to deliver the means for handling the type of difficulties regarding the weakening association between our global ecology and constant economic development in which sustainability as a concept shows that ways in economic development could be comprehended while taking supposed environmental and social parameters into consideration. As stated by different scholars, sustainability (Rogers, 2012) as a concept is ill-defined, undefined or contradictorily defined. When the word sustainability is used, the first issue that appears is “what sustainability was applied to”, for determining the link between global ecology and economic development. Sustainability explicitly highlights artificial or human-made structures and systems. These systems are commonly labelled in terms of purpose, objective and adjustment, and can mimic natural practices without being natural elements (Zsoka et al., 2013). According to authors (Brulle, 2010; Brown, 2009; Nurse, 2008), the latest studies and increased understanding of sustainable development have improved the significance of sustainable development terminology, which has earned status over the past decade. It supports the terms such as cleaner manufacture, pollution avoidance, pollution management, and minimization of resource usage, eco-design, and zero waste. These words are in frequent use in scientific studies, articles, workbooks, sustainability reports of organizations, governmental policy frameworks, and the public media streams (Haugh and Talwar, 2010; Roseland, 2012; Catellani and Sala, 2010). The application of these terminologies is highly dependent on their description and acknowledgement, rather than on the domain of concept. However, some of these terminologies are, enabling diversity from the others. In addition, differences amongst the term usage, based on the geographic location, exist that often lead to vague definitions of the terms and their practice.
The accessibility of numerous data sources enhances the propagation of sustainability terms and their definitions, as utilized by various sources and associations. Consequently, several innovative conditions are evolving, or the current ones are being expanded in the sustainability field. However, it is not enough attention to the descriptions and their semantic values. For instance, on their technical and operational aspects. The variety of explanations trigger much uncertainty about their management since the meaning of some terminologies is either disordered or misleading and is only marginally distinct from one another such as the definition that mainly focuses on resources management. One more crucial challenge is that most of the terms are wordy, consequently, the definitions are unavailable in scientific dictionaries. Until now, this subject has not been analysed holistically, yet. As a result, communications within the scientific community, corporations, societies, and investors can be enhanced. A classification and association of the terms need to be established to accomplish a healthier and more holistic understanding of sustainability.


1.2. [bookmark: _Toc103937280]Aim and Objectives
The main aim of this study is to evaluation the performance and implementation of sustainability in the construction industry in the UAE
The main objectives of this research paper are as follows:
[bookmark: _Hlk83716179]Objective 1: Evaluating critically the present and future challenges of sustainability implementation in the construction industry.
[bookmark: _Hlk83716294]Objective 2: Providing a holistic understanding of circular economy policy in the construction industry.
1.3. [bookmark: _Toc103937281]Contribution to knowledge
In The Gulf Cooperation Council (GCC) area, there is a lack of published work that explains and illustrates a clear mechanism on how one should implement and design policies concerning the circular economic goals. In addition, as shown in different studies, were to have an effective implementation in the circular economy, we need a holistic approach that covers all the aspects such as technical, managerial, and industrial (Sturm et al., 2008).
1.4. [bookmark: _Toc103937282]Significance of the study
The importance of this study is that it shows the existing challenges in implementing the circular economy in UAE and how it is associated with various internal and external factors. As such, this would give a chance to many stakeholders to participate and be a part of an effective mechanism to establish a clear policymaking approach. Also, this study has the potential to help the sustainability and economic future through the prediction of the upcoming trends and patterns that may impact the industries and markets (Lawn,2000).
Another challenge is that countries with exceedingly high HDI such as Saudi Arabia, the UAE and Qatar are faced with, is trying to impact overconsumption patterns. Even though these countries have their green building rating systems and relatively higher levels of awareness than in other countries, they are notorious for their overconsumption patterns.
















[bookmark: _Toc103937283]Chapter 2: Literature Review

2.1. [bookmark: _Hlk79427913][bookmark: _Toc103937284] Sustainability as Concept
Sustainability is a complicated and puzzling hypothesis where its definition can have many forms. For example, according to the literature review (Moore et al., 2017, Alwan et al., 2017), there are more than 60 classifications that explain sustainability to its operational role. For more illustration, environmentalists, economic experts, and demographics, all had their preferred personal view of sustainability. Yet mostly they did not consider other industrial viewpoints. Therefore, there is a need for a more tangible and clearer concept for sustainability through a different approach. As a result, it can be said that that the essence of “sustainability” cannot be easily determined or defined. Therefore, the dynamics of the concept, its direction and its evolution are the topic of this investigation until now as shown in Table 1 and Figure 1.
[bookmark: _Toc103937322]Table 1: Definitions of Sustainability.
	
	Definition of Sustainability
	The Main Theme
	 Source 

	1
	“Development that meets the needs of the present without compromising the ability of future generations to meet their own needs.”
	Economic

	1987 by the Brundtland Commission (formally known as the World Commission on Environment and Development (WCED)

	2
	The continued satisfaction of basic human needs-- food, water, shelter--as well as higher-level social and cultural necessities such as security, freedom, education, employment, and recreation [that is, as suggested by Maslow (1970
	Social
	Maslow, A. 1970. Motivation and personality, 2nd and.
Harper and Row, New York.

	3
	Integration of environmental, social, human, and economic goals in policies and activities.
	Social/ Economic/Environmental (Holistic)
	Eggenberger, M., & Partidário, R. (2000)

	4
	Sustainability simply is all about thinking about others in all aspects. 
	Social/ Economic/Environmental (Holistic)
	
Dr Alex Bell,
Carmarthen Business School

	5
	Ensuring inter-generational equity
	 Social 
	

	6
	Sustainability demands the ways of living, working and being that enables people all over the world to lead healthy, fulfilling, and economically secure lives without destroying the environment and without endangering the future welfare of people and the planet
	Social/ Economic/Environmental (Holistic)
	Reclaiming the definition of Sustainability
Paul Johnston

	7
	Capacity to monitor the state of natural systems.
	Economic
	Carpenter, S. R., & Gunderson, L. H. (2001).

	8
	The economic system was currently dependent on growth in material consumption within a world of finite resources.
	Economic
	
Dietz, R., & O'Neill, D. (2013).

	9
	"Sustainability demands turning and charting a new course that will improve the quality of our lives and the lives of our children while restoring the gift of natural systems upon which our lives depend.
	Social/ Economic/Environmental
(Holistic)
	National Research Council. (1999).

	10
	 People are not subject to conditions that systematically undermine their capacity to meet their needs.
	Social
	Missimer, M., Robèrt, K. H., Broman, G., & Sverdrup, H. (2010).



Sustainability as a concept has been accepted by the United Nations as an administrative value for economic, environmental, and social growth that hopes to achieve the needs of the present without compromising the ability of future generations. According to many authors (Berkes and Folke, 1994), sustainability involves the safety and security of the ecosystem and ecological resources as well as delivering social and economic prosperity to the current and successive generations. From the social aspect, sustainability is seen as a major guideline basis for the modern society which includes a durable and moral connection of present generations and the next one. These three scopes of sustainability as shown in Fig.1 have been signified as pillars of the sustainability concept that show the requirement of responsible development concerning the holistic ecosystem. For example, sustainable construction encourages a decrease in the utilization of non-renewable energy supplies thereby reducing economic investments. At the same time, it supports the development of high-tech for generating power from renewable energy sources such as wind and solar which supports economic growth and reduces greenhouses emissions.
[image: Diagram

Description automatically generated]
[bookmark: _Toc103937311]Figure 1: Purvis et al. (2019).

An attractive understanding regarding the combination of the three aspects was that it often corresponded with the occurrence of conflicts between them. This could be a result of the differences between the three aspects leading to methodical attempts for their incorporation. Also, it can be observed from the opposite side in which the disagreements could occur when attempts to balance environmental, economic, and social aspects of sustainability are produced. Yet many researchers think that an ideal holistic approach is the one that takes care of the economic aspect For instance, attaining environmental objectives in the present may have a positive impact on the economic status of the next generations, with a potential for short-term economic growth.
 In addition, enhancing human capital investment can holistically foster sustainability. However, to fulfil this possibility the development of such capital requirements is to be connected to sustainability education for all stakeholders.



2.2. [bookmark: _Toc103937285]The Four Unsustainability Concepts 
Many sustainability scholars (Bocken, and Short, 2021), agree that as there are main themes or pillars for sustainability. Additionally, there is also a theme for the “unsustainability concept”. For example, the root causes of unsustainability can be divided into four areas:
1. Extracting a large number of materials from earth’s curst
2. The huge volume of chemical substances created by society 
3. Physical inhabit nature’s ability to run cycles
4. Social barriers to people in meeting their basic needs

As such, different scholars suggest that governments can play a critical role in solving these four root cases via clear and strict policies. For instance, governments should be anticipated to put policies to reduce excessive demand for the limited natural resources and introduce incentives for sustainability for greener commercial projects. By doing this our government will be an inclusive one that helps all the stakeholders to not abuse the four root causes of sustainability. And the result would be both in the economic scale and social aspects to reach the optimum of the sustainable business model as shown in Fig2.
[image: Diagram

Description automatically generated]
[bookmark: _Toc103937312]Figure 2: Sustainable business Model Hierarchy Bocken, N. M., & Short, S. W. (2021).

Many scholars (Kirveennummi et al., 2013), believe that the government can reach this level of maturity in sustainability if they use inclusive governance systems. For more illustration, this system can motivate all stakeholders to deliver through access to economic mechanisms and post which, this can be a major positive encouragement towards better sustainability on all three aspects. It is important to know that there may be some losses in the short term on the economic dimension of sustainability during the transition in the process. An inclusive progression and methodology have the potential to be an active apparatus for getting the real transition from the unsustainability root causes to a healthy sustainability concept.


2.3. [bookmark: _Toc103937286]Planetary boundaries

The notion of planetary boundaries recognizes a reliable outer space for humankind. For more illustration, present energy schemes are primarily intended with an emphasis on total cost-cutting on CO2 emissions which heavily affect climate change as shown in Fig3.
[image: Chart, radar chart

Description automatically generated]
[bookmark: _Toc103937313]Figure 3: Steffen et al. (2015).

From Fig 3 the planetary boundaries could be classified into eight categories:

1. Climate change
2. Biosphere integrity
3. Land-system Change
4. Freshwater use
5. Biogeochemical flows
6. Ocean acidification
7. Atmospheric aerosol loading
8. Stratospheric ozone depletion 

[bookmark: _Hlk80012832]Many scholars (Whiteman et al., 2013), believe that neglecting planetary boundaries in energy systems is a real challenge. For example, this neglect could act as a roadblock for sustainable power development which is highly needed in many developing countries. For that, there is a need to highlight the link between ecological resources and energy systems commercial models. As a result, one may observe many energy industries’ leaders start investing in novel energy models such as hydrogen energy which eventually open to a newer economy like hydrogen economy. As such, meeting planetary boundaries is possible from a commercial aspect to boost sustainability if there was a holistic collaboration between all the stakeholders and support for future researches in this area.
2.4. [bookmark: _Toc103937287]Resilience
Parallel to sustainability definitions, there are numerous definitions of resilience in the literature review from different fields such as psychology, engineering, and construction (Collier et al., 2013). Yet, most of them share the element of absorbing, recovering and bouncing back as fast as the system can. Marchese et al. (2018), give a very holistic and niche of resilience as shown in Fig.5, where it explains resilience from many aspects e.g. dimensions, properties and results. However, according to the authors, the real challenge of resilience adoption is how to implement it appropriately and not mix it with sustainability. For example, distinct applications of sustainability and resilience should be predominant in construction in many aspects; construction guidelines, building codes, policy protocols, financial enticements, industry drill programs, and community campaigns.

[image: Diagram

Description automatically generated]
[bookmark: _Toc103937314]Figure 5: Marchese et al. (2018).

Due to that, in the infrastructure, resilience should be addressed as a distinct concept from sustainability while delivering construction projects. These separate methods in the construction sector possibly led to enhance sustainability holistically. Yet, that does not mean we cannot use a synergistic method between resilience and sustainability. For instance, Bocchini et al. (2014), recommend a numerical structure for this type of approach using the notions of risk and likelihood of an event. This scheme describes resilience as a comeback to low possibility, high influence occasions, on another hand, it defines sustainability as a response to high chance occasions for which the effects are spread into the life cycle system. As such, it can be said that the authors, view sustainability and its pillars, through economic, environmental, and social, from a life-cycle point of view. However, resilience is viewed more as a function of resistance and reliability of the infrastructure.
Correspondingly, Lizarralde et al. (2015), initiate that sustainability and resilience models and goals are best sought via a joint scheme, mentioning the difficulty of the outlines as the key cause.

2.5. [bookmark: _Toc103937288]Circular economy 

[image: C:\Users\LAB13-03\Desktop\figure_globe_low-06-1024x887.jpg]
[bookmark: _Toc103937315]Figure 6: Sustainable Construction (CIB, 2002).
Sustainability in the construction industry should highlight three main scopes; social, economic and environmental to the conventional viewpoint, in which the main challenge could be the economical aspect. For example, the social aspect usually highlights the matters that are associated with the improvement of people’s quality of life. On another side, the economic aspect shows the economic issues such as employment rate, Market supply-demand dynamic, life costing cyclic, production rate, etc. For the environmental part, it includes the following phases in the construction project’s life:
1. Design stage
2. Construction stage
3. Operation sate
4. Maintenance stage
5. End life stage
6. Deconstruction and waste management
 Many scholars consider that the influence of the construction industry towards sustainability as a concept is a global demand and challenge at the same time. This applies to both developed and developing countries. For example, it could be more challenging for the construction industry in the developed countries due to the lack of resources and the efficiency of the supply chain systems. To illustrate that, conventional challenges of developing countries are; poor finical power, water scarcity, unhealthy sanitation systems, corruption and inefficient infrastructure system. However, from a positive point of view that many sustainability scientists believe, in developing countries, there is more potential to build a green system from scratch that can last for a long time for the construction industry (Hendiani & Bagherpour, 2019). These systems could signify the accountability of the infrastructure towards development with sustainable patterns. Construction industry phases such as designing the construction, operation, etc., have substantial influences on society and its surrounding environment. For instance, the over usage of natural capital and energy resources, and water supplies are some illustrations of these applications. There are several risks and opportunities for growth related to sustainability execution in the construction landscape.
 One of the key sustainability challenges in construction is the financial power within environmental management. As such, according to many sustainable scholars, stable financial capital is a challenging process, where the adoption of formal environmental management schemes within these construction companies could be expensive if it is applied in the wrong manner. Broadly speaking, experimental indication displays that the most substantial dangers related to environmental management include an increase in expenses, lack of ecological awareness and education. In addition, from a management perspective, other factors such as inefficient supply chain system that includes green materials and clean technologies can play a significant role in enhancing the sustainability implementation in the construction industry in addition to poor environmental legislation knowledge, poor communication, and lack of commitment.
The notion of extra costs of fulfilling sustainable orientated construction could be observed as more luxurious than conservative construction due to the escalation in consultancy payment. Naik, (2008), mentioned that it is hard for senior management to have a holistic understanding of the long-term benefits of implementing sustainability, especially from the financial and profitability aspects. For that, the author suggests forming governments that support and play the role of an educator for the different stakeholders that can result in better collective awareness among society. As the first step, it is highly suggested to start with putting generic road maps and legislations in which it can nourish the corporate sustainability cultures within the construction industry. The first step of building high cultural awareness towards sustainability implementation is to understand and explore the existing economic challenges of sustainable construction and to launch its business profits in which it can stimulate policies authorities to apply more sustainable exercises that can create a durable green market for long gain benefits in the construction industry. According to Zhou, & Lowe (2003), it is highly recommended to use the life costing method as an integrated approach to evaluate economic concerns of sustainable construction via different aspects such as changing the business model pattern from linear to cyclic process, and stakeholders’ involvement.
On the other hand, many scholars believe that the stakeholder’s involvement should not only be about the financial aspects but can include the sustainability performance itself. For example, using Life Cycle Assessment (LCA) could be considered as an efficient tool and method in which it can examine the sustainability performance of construction materials from its different phases, extraction, processing, installation, and disposal or recycling. As a result of this holistic approach, the number of the stakeholders in the construction companies nowadays are suggested to have The International Organization for Standardization (ISO) 1400 as the main requirement of the organization business profile.
[image: C:\Users\LAB13-03\Desktop\1222.jpg]
[bookmark: _Toc103937316]Figure 7: LCA Framework (Singh et al., 2011).
The simplicity and clarity of the (ISO) 1400 could be the main advantage of the LCA that makes analysing and the data, a simpler step in which helps the organization to be agile and adjustable against any external or internal challenges. For more illustration according to Wallbaum et al., 2012, LCA not only becomes an environment indicator but starts to be used as economic input and output. For instance, the economic input-output LCA (EIO-LCA) technique has been utilized as a method to deliver some of the financial Key performance indicators (KPIs) in major construction organizations. In addition, The EIO-LCA technique utilizes a geographic district, typically a nationwide financial system, as the boundary of analysis and incorporates economy via using input-output patterns. After that, the usage of hybrid method between LCA and EIO-LCA has been used in the construction industry (Opoku, & Ahmed, 2014). Professional I construction industry, starts using this hybrid prototype as resource data for typical manufactured goods and processes that are characterized via input-output systems, while the specific goods are developed from procedure analysis,
 According to Nahmens, & Ikuma, (2012), That methods such as LCA or life costing method, are highly effective in the construction industry and yet not enough to have the full impact on the real circular economy impact. The authors believe in non-technical and non-engineering solutions. For example, Primarily, in the construction industry in Europe, waste management strategies were familiarized to highlight environmental and health difficulties associated with landfills. With time, the policy emphasis shifted towards encouraging recycling as an ecological approach of handling wastes as by products. Construction materials management policies are originally intensive on the energy effectiveness of the construction materials and the classification of them with lower ecological impacts. With the policy emphasis now being on the evolution to a circularity and sustainability scheme in which the value of products is upheld for their durability, a new stage in policy structuring has been introduced. Yet, the change that is desirable today needs more than a shift in focus. According to Linder (2017), too many scholars, young commercial organizations for recycling are the significant players in this policy shift, but the inner loops of circularity concept e.g., re-use, repair and remanufacture would be equally impacted. For example, In the European Union, design for durability disassembly and reliance become the new features of the Eco Design concept for the main heavy industries such as construction and energy sectors. 

[bookmark: Policy_landscape_in_the_European_Union]To have more depth in the circular economy policy in EU, guidelines for supply efficiency, integrating elements of Circular Economy, can be dated back to the 1980s and 1990s in German structured policymaking, essentially prejudiced by the captivating then-new notion of the closed-loop economy (Shibieka et al., 2019). For example, as a result of that, during the last 20 years, the strategic resource plan track of EU progressively moved towards the sustainable usage of natural capital, increasing supply effectiveness in the business economy, and encouraging the recovering and prevention of industrial by products, while at the same time it supports the economic growth movement as shown in Figure 2.
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[bookmark: _Toc103937317]Figure 8: Circular Economy policies development from 2000-2020 (Milios, 2018).

[bookmark: Three_policy_options_for_advancing_to_a_][bookmark: _bookmark1]
Moreover, the examination of current policies in the EU in which it highlights the three pillars or areas of the circular economy policies that could drastically rise resource effectiveness and smooth the path for implementing a Circular Economy in Europe. The three pillars are:
1. Production design
2. Consumption
3. End life of the product

For the production design phase, many scholars such as Tecchio et al., (2017), believe that there is a major lack of clear guidelines which drive the resource effectiveness in the production phase and at individual product details as shown in Fig 3. 
[image: C:\Users\LAB13-03\Desktop\122.jpg]
[bookmark: _Toc103937318]Figure 9: Product Life Cycle (Milios, 2018).
Yet, on other hand, the sustainability policies experts such as Singh et al. (2019) believe that the most challenging part faced by the policymakers is in the second phase, consumption, simply because the government authorities do not highlight and benchmark specific targets in the consumption mechanism either as product or service in the favour for all the stakeholders.
The last phase, End life of the product, according to literature (Murray et al., 2017, Mendoza et al, 2019) the challenge here is not about the existence of the policies but in the implementation of them, since there is currently a considerable growth of recycling policy requirement trend. For instance, in the construction industry, even if one has a recyclable scheme in their organization, while construction materials have low quality for recyclability, this would be a technical barrier against all the incentive policies designed for better and more circular end of life of the product. As such, policymakers in this stage should be extremely careful and have the essential knowledge either technical or managerial so that they can evaluate this critical phase holistically.
[bookmark: Durability_and_reparability_policies]On the other hand, the policy scholars see that the circular economy policy could have another classification than the one illustrated in Fig.3, which is associated with the product life cycle. For example, scholars such as Damato et al., (2020), suggest having clear policies for reuse, repair, and remanufacturing, which significantly enhanced the public procurement, product durability and circulation in short loops. For illustration, in the structure of the Circular Economy, the definitive aim is to preserve the essential value of the products by employing high-quality items during the circulation phase. As a result, according to many experts such as De Abreu et al. (2018), this is the required mindset that the construction organization should have as the backbone of its circular economy policy scheme to increase the material circulation in short loops. Authors such as Ferronato et al. (2019), highlight the importance of considering the durability and reparability of the product in the design stage. For example, in the construction industry, durable construction materials should be designed to last long and to function in their maximum capacity for resource efficiency by preserving their operational effectiveness as long as possible and simultaneously promoting their users by saving the organization capital and investments. Yet, to have a holistic policy around the durability concept in the construction industry, it is highly vital to associate it with the reparability concept. For instance, from a circular economy view, durability is inseparably associated with the reparability concept of the construction product and it is critical to have an integrated design, where companies use these two elements together as design features. This would help to sustain, improve, and recycle a product. In this regard, durability and reparability concepts are measured and seen as a uniting factor to serve the sustainable development in the construction industry (Taušová et al., 2019).
Additionally, to durability and reparability design factors, two other critical points should be considered (Malinauskaite et al., 2017, Lesising et al., 2018):
1. Accessibility 
2. Affordability
For more illustration, extra cost and effort are usually the main obstacles for implementing the durability design in the construction industry and this is the reason why many of the senior management executives tend to deal with them as waste materials. It is easier for them and it has a shorter procedure and low process cost. On the availability of an accessible and affordable approach, then they will be more receptive to change and novel design. For example, there are several methods to increase and reduce the reparability of the construction products, like manufacture spare parts that are flexible and changeable for different purposes i.e., steel plates’ connection and joints. 

[bookmark: _Hlk69582719]In the construction industry, there is a diversity of strategies and methods to boost durability and reparability policies as direct implementation schemes. Scholars such as Di Maio and Rem, (2015), highly advised having the main and key durability and reparability policies in the design stage. This would enable to have better control on the environmental and ecological impacts that are associated with the construction material. For example, this can be approached via placing visible and compulsory requirements in the construction industry on the materials’ lifespan, reusability, and recyclability. Another critical point that is highlighted by the author is that there is a major lack in the holistic Standards of Procedures (SOP) towards designing concerning durability and reparability elements where using energy efficiency could be a great initiative. Due to that, it can be founded that many construction organizations start using the labelling approach. To explain this, establishing durability conditions in the construction procurement chain such as Environmental product declaration (EPD) as voluntary mutual deals within the industry are shown in Figure 4.
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[bookmark: _Toc103937319]Figure 10: Regulatory framework for Type III environmental declaration of building products (Bovea et al., 2014).

The general description of the switch towards a circular economy indicates that strategies focus on the waste stage are inadequate to attain circular inventions in construction. For that, two elements are essential; the emphasis on the policies and strategies ought to involve more than zero waste elimination scheme and the measures through the product's life cycle need to be monitored to avoid any disruption that affects the harmony of the cycle.
2.6. [bookmark: _Toc103937289]Global initiatives in the sustainability of the built environment 

2.6.1. [bookmark: _Toc103937290]Smart cities

There are several definitions of the smart city concept in the literature review, where sustainability can be highlighted into this concept as the main categories: physical infrastructure and social services. Many scholars (Bifulco et al., 2016, Saidani, et al, 2019 ), believe that for many people the true integration between soft and social capitals is the key to have a smart and sustainable city. To explain this, having a highly interconnected city with advanced Information and Communications Technology (ICT), does not mean it is a sustainable one. A city where human well-being is considered would be a live-able city and that is the basis of sustainability. For more explanation, the complete methodologies enclosed all scopes of sustainability, the environmental, the social and the economic one, and showed in a well-adjusted theme on what a smart city would be. This will help the ecological and social-oriented characterizations emphasise how smart cities incorporate technology with proper management schemes to advance excellence in life and diminish the ecological impact of urbanism.
On the other hand, a few economic-oriented schemes projected the mixture of physical infrastructure and soft services intending to form economical cities to promote sustainable economic growth. The intent to moderate the importance of financial sustainability in the application of the smart city concept can be witnessed in the concept. This is conflicting with the present implementation strategies and the extraordinary progression rate of the smart city marketplace.
In general, different from most sustainability-associated and defined concepts, the societal (human well-being) aspect of sustainability appeared to be the most needed one in smart city concepts. This characterization is vital to highlight some of the substantial challenges raised previously and presents the significant points that the smart city themes should reflect, with a focus on general sustainability, comprehensiveness and consideration to local occupants.


2.6.2. [bookmark: _Toc103937291]Waste management

The definition of waste has been improved throughout history. For example, Building Research Establishment (BRE) defined waste as the variance between materials ordered and those used for fixing on construction developments. After that, BRE defines that waste as ‘any material separately from earth recourse that needs to be transported away from the construction site. Moving forward more holistic definitions appear such as the one that the Hong Kong government where it defines waste as any products made and removed from the construction industry, restoration and destruction sites of construction structures as shown in Fig.11.
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[bookmark: _Toc103937320]Figure 11: Lingard et al. (2001).

From this figure, it can be said that there are four main stages that construction wastes are generated:
1. Procurement
2. Culture
3. Handling
4. Operation
According to many scholars (Lingard et al., 2001), the concept of lean construction is one of the vital concepts to reduce waste at the construction site. For example, the authors believe that wastes that are of value or needed activities are hard to be eliminated. As such, the focus should be directed towards the “Not needed” activities because they hold higher potential for sustainability. To explain this, the extra construction activities and the approaches to reduce the waste they produce are the foundation of lean construction thinking and this can help with having a healthy concept of waste management. Most of the waste management methods usually depend on two factors; the total amount of construction waste, and the financial cost. Furthermore, the fact that calculating waste is a requirement for its management, knowing how much waste is produced could be used as a benchmarking scheme.

2.6.3. [bookmark: _Toc103937292]Public-Private Partnership (PPP)

Recently, the sustainability concept has become the most favoured theme in PPP-related readings in which many references show an association among these studies. For illustration, the number of studies highlighting the social aspect significantly exceeded those of ecological and economic scopes (Wang, & Ma, 2021, Sverko et al., 2020). There have been many suggestions displaying that PPP has employed a dominant role in contributing to social and health services such as insurance, vaccine development, and biomedical devices targeting better well-being of the community. This shows the importance of the PPP and infrastructure. For instance, PPP was considered as the leading apparatus for several countries in their infrastructure logistics, as the benefits of PPP over financial sustainability and support for long-term green growth have become extensively recognized. For instance, the largest segment in infrastructure PPP is transportation as shown in Fig. 12 that has been considered as a green elucidation in terms of charge and effluence consequences. Because of the raise via the United Nations, PPP has been recognized by several administrations and scholars as a possible tool for Sustainable Development Goals (SDG). Previous studies lack a strong description of sustainability from a PPP perspective and the holistic view of PPP as a green methodology.
The implementation of PPP in educating social sustainability will be further expanded due to the emerging needs in the infrastructure. As PPP remains to grow from the social sustainability aspect, some developing examples as connected cities, critical infrastructure, human factors and well-being are drawing more consideration. The influence of PPP as an apparatus for social sustainability and the implementation of PPP in these vital areas will entice more scholars to discover this substantial joint point. As these areas frequently include innovative technologies, the involvement of an integrated framework of PPP will be needed.
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[bookmark: _Toc103937321]Figure 12: Wang and Ma (2021).



2.7. [bookmark: _Toc103937293]Sustainability Challenges in UAE Construction Industry
[bookmark: Sustainability_in_CSR:_case_studies][bookmark: Challenges_and_constraints][bookmark: Corporate_social_responsibility_and_sust]Regardless Of the enormous volume of green changes in the Middle East to enable the sustainability concept in the industrial sector, still, there are serious challenges for adequate implementation of sustainability. For example, in addition to financial consequences, time, effort, and planning should be considered. From ecological limitations to man-made difficulties, Middle Eastern nations have tried to find the assets to recognize and execute the concept of sustainability. A key ecological dilemma in the Middle East is the scarcity and security of water. According to the studies, (Saleh & Alalouch, 2015), the Middle East region only has 1% of the world’s available freshwater, concerning the elevated hot and dry climate. Under such tough environmental conditions, it is evident that excessive population expansion, poverty and the subsequent deprivation of natural resources do not assist in guiding governments’ advances towards a ‘greener’ portfolio(Siew, 2015) .
Additionally, the Middle East area is confronted with several varieties of encounters when it comes to attaining substantial sustainability purposes such as lack of cultural awareness. To its advantage, the Middle East region has a higher rate of literacy among its population, in which a large number of provincial residents chasing secondary and higher education (Salama and Hana, 2010). For example, the United Nation Development Program (UNDB) has classified countries besides the Human Development Indexes (HDIs) where these indexes include different aspects of sustainability, well-being, quality of life, education level and life expectancy. These indexes show that Gulf Cooperation Council (GCC) countries, Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab Emirates, have high (HDIs). To illustrate that, GCC countries are rich with hydrocarbon resources, yet, according to (Al Naqbi. 2018) that human development and natural wealth are not necessarily correlated with high interest and awareness levels in sustainability. For instance, many countries have high HDIs but their chief emphasis is on the leisure industry, which directly subsidizes their GDPs and may have negatively impacted sustainable development.
From a different perspective, after the year 2010, the Middle East region has witnessed some dogmatic instability that results in consequent economic weights to solve. As such, the public seems to tend towards the belief that they would accept the suffering of the environmental pollution and lack of sustainable resources than be suffered due to a civil war. To illustrate more, this is a pattern faced by some of the Middle East governments in the area when executing sustainable development goals (SDGs).
An additional obstacle is that countries with extremely high HDI, such as The Kingdom of Saudi Arabia (KSA) and the UAE are confronted with, is trying to impact overconsumption attitudes. Although these developed countries have a strong green building rating system, and sustainability infrastructure system levels seem too high compared with other middle east countries, other countries, do have a challenge with for overconsumption economic behaviour (Elchalakani et al., 2014, Moshood, 2020).
For better illustration, UAE’s water consumption has reached 265,550 litres per capita per day (Kazim, 2010) in which substantially surpasses the world’s average consumption. This is especially challenging. For example, the countries that consume more water in general than people staying in countries that are abundant in surface water and have other alternatives such as groundwater and aquifers that may be refilled. In this point, it is important to highlight that there have been significant accomplishments in the region with the execution of sustainability concept via green building construction codes, yet there is still a key test in handling the existing construction units that were built before the rise of the awareness towards sustainability in the infrastructure.
The construction industry is a chief contributor to the UAE’s Gross Domestic Product (GDP) after the oil and gas industry. Consequently, rising cities such as Dubai have to plan along with a sustainability vision to reduce the ecological impacts and the earth resource reduction. The sustainable construction industry in the UAE is growing with amplified awareness in adapting green structures concerning ecological aspects (Al-Hajj& Hamani, 2011). Nevertheless, it has been recognized that the efficiency of employing structure ecological sustainability evaluation approaches differs considerably with numerous aspects. For example, the most two famous building sustainability assessments are Pearl Building Rating (PBR) and Al Safat Rating methods. However, even with these systems in place, many scholars and experts in UAE construction see that there are many challenges towards implementing sustainability in the industry. For instance, starting with organization challenges, a key challenge to senior management within the construction industry was observed as the actual or perceived financial associated with sustainability (Al-Hyari, 2017). It is hard for the senior management to see implementing sustainability is good for the construction business also. Due to that, the real change should start with the policy, law and regulations of the organization in which emphasises the importance of sustainability as a way of function so that it can be integrated as a core element in the culture.
In addition to that, there are market challenges towards sustainability implementation in the construction industry. To illustrate, the construction industry is a very fragmented industry where this nature of work makes implementing sustainability hard, as such many governments recommended having holistic sustainability governance in the construction industry (Hamani and Al-Hajj, 2015). This mentality will help the profession in the construction industry to understand that construction is not only about “build” yet it has a social and environmental aspect.








[bookmark: _Toc103937294]Chapter: 3 Research Methodology

3.1. [bookmark: _Hlk77170756][bookmark: _Toc103937295]Research Design 
The aim of this study is to evaluate the performance and implementation of sustainability in the construction industry in the UAE. To do so, two objectives should be studied; evaluating critically the present and future challenges of sustainability implementation in the construction industry and providing a holistic understanding of circular economy policy in the construction industry. These objectives contain variety of aspects; managerial, engineering and social in which each objective has unique approach to be attained. For the first objective, Knowing the current and future challenges, many sustainability scholars (Asif, 2016, Sim et al., 2015) used the questionnaire as methodology to determine the sustainability challenges in the construction industry in the UAE.   
In this study, the similar method will be utilized and a survey will be employed to explore the difference factors that can play major and minor roles to effect of the implementation of the sustainability in the construction industry in the UAE. Additionally, this survey will try to provide a comprehensive understanding via descriptive questions that have exploratory attributes to have more accurate insights. For example, this investigation highlights and includes the behavioral characteristics of the individual employee in the construction industry such as the assessment and compliance of the sustainability systems. 
For more illustration,  According to many sustainability scholars such as Brochner et al., (1999), that compliance to sustainability via assessments approaches is a vigorous indicator of the green   performance in the construction industry. The authors highlight that in heavy industries such construction, studying the sustainability compliance process through assessment methods should aid to show technical and managerial defects that have a straight influence on the green decision-making mechanism in the construction industry. 

3.2. [bookmark: _Toc103937296]Questionnaire
The questionnaire was designed for all the staffs who working on the major construction projects in the industry at the UAE development plans. Mainly, there are three main groupings for the construction companies in the UAE industry:
1. Owners (mostly are public sectors), 
2. Contractors, ( shared between public and private sectors) 
3. Vendors ( mostly from the private sectors)
Most of construction development projects are located in two Emirates; Abu Dhabi and Dubai especially in the free zones areas.  As such, most of the questionnaires in this study where circulated towards the construction companies in the both Emirates that have accessible communications tools in their offices and construction sites. In-person appointments were obligatory (with some restrictions due COVID-19) to confirm that the wanted employees from senior management, middle management and site workers level receive and understand the questionnaires. In this research, 12 personal trips to different construction companies, including 5 in Abu Dhabi and 7 Dubai were conducted to distribute the questionnaires either in the offices and sites.
3.3. [bookmark: _Toc103937297]Data Analysis Approach 
The interview structure will be highlighted different areas: generic individual information, sustainability understanding, procedural and managerial challenges, culture and behavioural challenges towards sustainability. The beginning questions aims to expose the general interviewee’s background in sustainability in construction and how he/she is engaged in the construction activities through various undertaken responsibilities. Following this, generic questions about sustainability performance and implementation, other questions will be asked to determine the employee view about the present sustainability procedures alongside all the possible threats in the construction industry for green performance. Additionally, in this questionnaire, the emphasis will be about why many major construction companies do not pay the essential attention towards the sustainability principles and measures e.g. not informing the procedures and lack of implementing the sustainability values.
 The interview will also examine the interviewee’s opinion about the government’s role in ensuring the effectiveness of the organization sustainability procedural systems in the ongoing construction projects. 10 main interviews will be conducted in this study in which the goal of having these interviews is to identify the root causes for the practical influences that are affecting the implementation sustainability performance in the construction industry. Many sustainability scholars use the interview approach as a technique at the investigational stage in the construction industry. For instance, Abidin (2010) used the interview methodology to expose the significant aspects that increase the gap between the site workers and senior managers with respect to the sustainability performance.











[bookmark: _Toc103937298]Chapter 4: Presentation of the results 


4.1. [bookmark: _Toc103937299]Introduction
The survey in this study starts with demographic enquiries e.g. age and gender position in which these types of questions will deliver a holistic idea in the outcome of results in the discussion phase. The mainstream of the replies in this questionnaire came from construction organizations that are located in Abu Dhabi and Dubai. 
In this questionnaire we have distributed the questionnaires to 60 employees in which:

· S: 20 of them are holding senior management role in the construction organization (project manager and higher) 
· M: 20 of them are holding middle management role construction organization (Site Engineer and equivalent) 
· W: 20 of them are site workers and end-users. 
· Alpha value of 0.05

4.2. [bookmark: _Toc103937300]Statistical significance: Cross-tabulation and chi-square
There are several social and sustainability scholars in the construction prefer to use the Cross-tabulation and chi-square approach due to its benefits and accuracy in the construction area (Wildemuth, 2016, Kjaer et al., 2019):
· One important benefit of utilizing Cross-tabulation and chi-square method in a review is, it’s easy to calculate and comprehend. 

· It excludes misperception as primary statistics that can sometimes be difficult to comprehend and understand. 
· It is direct and easy to comprehend the ideas even from a complex data.
· It delivers capable statistics on two or more variables across numerous landscapes with simplicity.
· The most central benefit of employing Cross-tabulation and chi-square approach for survey examination is the simplicity of using any statistics e.g. nominal, ratio, etc.
4.3. [bookmark: _Toc103937301]Presentation of questionnaire results
· Demographic questions

[bookmark: _Toc103937323]Table 2: Type of the construction company.
	Type/Employee
	S
	M
	W

	Owner 
	12
	5
	5

	Vendor 
	2
	2
	1

	Contractors
	6
	13
	14



[bookmark: _Toc487357999]The chi-square statistic is 13.7045. The p-value is .0083. The result is significant at p < .05.
As shown in Table 2, Most of the senior management come from the owner companies and end-user from the contractors companies in this study. This will give nice and two different perspective about the implementation of sustainability in construction. 
[bookmark: _Toc103937324]Table 3: The gender.
	Gender/Employee
	S
	M
	W

	Male
	12
	5
	17

	Female
	8
	15
	3



As shown in Table 3, it was expected that the number of male will overcome the female since it is a construction industry. Yet, it was surprising that the number of women in the middle management was than men in this study.  

The chi-square statistic is 14.7964. The p-value is .000612. The result is significant at p < .05.
[bookmark: _Toc103937325]Table 4: The age.
	Age/Employee
	S
	M
	W

	Under 20
	1
	2
	6

	20-30
	3
	2
	3

	30-40
	3
	6
	3

	40-50
	5
	8
	4

	Above 50
	8
	2
	4



As shown in Table 4, that, the senior management in the construction companies usually are above 50 years old and this is a very interesting point, because on the another hand, most of the workers are between 20-30 years old. This difference in the generation era can play critical role in the sustainability implementation. 
The chi-square statistic is 15.1242. The p-value is .000625. The result is significant at p < .05.
[bookmark: _Toc103937326]Table 5: The Education Level.
	Education/Employee
	S
	M
	W

	Basic education 
	1
	1
	12

	Diploma degree
	1
	5
	6

	Bachelor degree
	10
	12
	2

	Master degree
	6
	1
	0

	PhD degree
	2
	1
	0



The chi-square statistic is 16.2415. The p-value is .000865. The result is significant at p < .05.
As shown in Table 5, most of the workers in the site have a basic education as many parts in the world at the construction industry and the dominate degree in the office jobs either in the middle management or senior management is the bachelor degree.  

[bookmark: _Toc103937327]Table 6: Job Location.
	Position/Employee
	S
	M
	W

	Sites
	2
	6
	15

	Offices
	16
	6
	1

	Both
	2
	8
	4



The chi-square statistic is 12.2415. The p-value is .000715. The result is significant at p < .05.

As shown in Table 6, the senior management spend most of their time in the office and the workers in the site, and the middle management (e.g., site engineers).  

[bookmark: _Toc103937328]Table 7: Dose your company has weak sustainability system.
	Employee
	S
	M
	W

	Strongly Disagree
	6
	6
	7

	Disagree
	4
	5
	3

	Agree
	8
	7
	2

	Strongly Agree
	2
	3
	8



The chi-square statistic is 14.1012. The p-value is .000665. The result is significant at p < .05.

As shown in Table 7, it was interesting that to see there are good number of the workers do not believe that they have a good system in the sustainability although most of them have a basic education. Yet, in the other hand most of senior management believe they do have good system that support the sustainability implementation. 

[bookmark: _Toc103937329]Table 8: You are familiar with Sustainability assessment bases methods.
	Employee
	S
	M
	W

	Strongly Disagree
	2
	3
	6

	Disagree
	2
	7
	6

	Agree
	8
	4
	4

	Strongly Agree
	8
	6
	4




The chi-square statistic is 12.315. The p-value is .000765. The result is significant at p < .05.
As shown in Table 8, most of the workers are not familiar with the sustainability assessment methods and mechanism in the organization and could be due their level of education or the poor illustration from the organization to their workers in the site. 

[bookmark: _Toc103937330]Table 9: Sustainability KPIs are always reported in your company.
	Employee
	S
	M
	W

	Strongly Disagree
	1
	4
	6

	Disagree
	2
	5
	9

	Agree
	9
	6
	2

	Strongly Agree
	8
	5
	3



The chi-square statistic is 13.266. The p-value is .000694. The result is significant at p < .05.
As shown in Table 9, most of the workers in the site believe that there are no proper monitoring and recording for the sustainability KPIs and that may be related to the green bonus that are associated with the green performance. To explain, if sustainability performance was recorded the whole team members will lose the bonus even the higher management who has usually a big bonus if they achieve the required green perforce. 
[bookmark: _Toc103937331]Table 10: Your company provides enough training to ensure sustainability competencies level between its employees.
	Employee
	S
	M
	W

	Strongly Disagree
	5
	2
	12

	Disagree
	4
	2
	5

	Agree
	6
	7
	1

	Strongly Agree
	5
	9
	2



The chi-square statistic is 17.2965. The p-value is .000988. The result is significant at p < .05.
As shown in Table 10, that both of the senior and middle management believe that they do provide an enough sustainability training for their workers. Yet this is not what shows when the workers respond to this question. This difference in believe could affect the sustainability culture in the organization.  

[bookmark: _Toc103937332]Table 11: You are familiar with the sustainability elements of your company.
	Employee
	S
	M
	W

	Strongly Disagree
	1
	2
	8

	Disagree
	1
	6
	6

	Agree
	14
	6
	3

	Strongly Agree
	4
	6
	3



The chi-square statistic is 14.2415. The p-value is .000917. The result is significant at p < .05.
As shown in Table 11, the majority who has a good familiarity with the sustainability elements are the senior management.   

[bookmark: _Toc103937333]Table 12: There are efficient communication channels between the management and the labourers.
	Employee
	S
	M
	W

	Strongly Disagree
	2
	1
	6

	Disagree
	1
	8
	7

	Agree
	16
	9
	4

	Strongly Agree
	1
	2
	3



The chi-square statistic is 11.6275. The p-value is .000765. The result is significant at p < .05.

As shown in Table 12, the quality of the communication is not efficient from the workers perceptive and if that true, that could cause a serious gap in the sustainability implementation and other critical aspects such as safety.  



[bookmark: _Toc103937334]Table 13: Top Management conducts regular sustainability tours to construction fields.
	Employee
	S
	M
	W

	Strongly Disagree
	2
	4
	9

	Disagree
	4
	3
	9

	Agree
	10
	6
	1

	Strongly Agree
	4
	7
	1



As shown in Table 13, senior management believe that they usually do enough site visit to shoe enough visibility and leadership to the other joiner employees in the organizations.  

The chi-square statistic is 12.2415. The p-value is .000597. The result is significant at p < .05.

[bookmark: _Toc103937335]Table 14: You understand your role and responsibilities towards Sustainability in your job.
	Employee
	S
	M
	W

	Strongly Disagree
	3
	4
	5

	Disagree
	2
	6
	11

	Agree
	8
	7
	2

	Strongly Agree
	7
	3
	2



The chi-square statistic is 13.221. The p-value is .001479. The result is significant at p < .05.

As shown in Table 14, Most of the employee in the organization who has difficulty to understand their role towards sustainability are the workers in the site although they are who are doing the execution work in the field.  

[bookmark: _Toc103937336]Table 15: You understand your line supervisors’ role and responsibilities towards Sustainability in his job.
	Employee
	S
	M
	W

	Strongly Disagree
	1
	2
	6

	Disagree
	4
	2
	8

	Agree
	6
	8
	4

	Strongly Agree
	9
	8
	2



The chi-square statistic is 11.782. The p-value is .000971. The result is significant at p < .05.
As shown in Table 15, there is a poor communication between site workers and senior management in terms understanding the expectation. For instance, to have an effective implementation in sustainability workers should have a holistic idea about their supervisor role in this mission.  



[bookmark: _Toc103937337]Table 16: Sustainability policies and procedures are up to date in your company.
	Employee
	S
	M
	W

	Strongly Disagree
	1
	7
	6

	Disagree
	3
	3
	8

	Agree
	7
	9
	2

	Strongly Agree
	9
	1
	4




The chi-square statistic is 13.2415. The p-value is .000952. The result is significant at p < .05.
As shown in Table 16, here that both of the middle management and site workers believe that the sustainability policies and procedures are not updated and that has and direct impact in the implementation plan for the sustainability in the organization. 
[bookmark: _Toc103937338]Table 17: You always attended the Sustainability meeting in your department.
	Employee
	S
	M
	W

	Strongly Disagree
	2
	4
	7

	Disagree
	1
	6
	10

	Agree
	12
	7
	1

	Strongly Agree
	5
	3
	2



The chi-square statistic is 14.2415. The p-value is .000721. The result is significant at p < .05.
As shown in Table 17, it is a very surprising that most of the middle management and sites workers are not attending the meeting which indicates poor involvement from the senior management to other employees to implement sustainability in the organization.  
[bookmark: _Toc103937339]Table 18: Interviewees Theming analysis.
	
Theme 1: Construction industry has Strong Sustainability governance and leadership Challenges 

	
Interviewee
	
Highlights
	
Meaning units

	Interviewee (2)
	· There is need for holistic governance
	“ Sustainability starts from clear policy and governance”

	Interviewee (7)
	· Sustainability shows from the leaders in the organization  
	“ Sustainability should be a value not a KPI by senior management”

	Interviewee (9)
	· Construction industry needs green  initiatives to move on
	“ All stakeholders should provide green initiatives for this industry to be more sustainable” 

	
Theme 2: Construction industry has communication and development organizational challenges

	
Interviewee
	
Highlights
	
Meaning units

	Interviewee (1)
	· Sustainability needs clear communication 
	“Sustainability likes Safety , can’t happen without clear columniation”

	Interviewee (4)
	· Employees need more training in sustainability 
	“ Sustainability is a skill that needs consistent training”

	Interviewee (8)
	· Construction a very fragmented industry  
	“ You always feel lost in communication in the construction industry”

	Interviewee (5)
	· Construction needs a specific development scheme
	“ holistic approach are needed for implementing sustainability”

	
Theme 3: Construction industry has cultural and behavioral organizational challenges

	
Interviewee
	
Highlights
	
Meaning units

	Interviewee (6)
	· Culture are powerful more than procedures 
	“ Culture eats procedures for breakfast” 

	Interviewee (10)
	· Sustainability is a cultural aspect more than anything. 
	“Green construction starts from Green culture.

	Interviewee (3)
	· Behavioral change starts from management 
	“ I follow my boss when it comes to the sustainability” 




The mainstream of the survey respondents’ range between 26-52 years old, and work with owners and contractors’ organizations at the construction field in the UAE between Abu Dhabi and Dubai Emirates. Most respondents hold a basic education, but this depends mostly on the position they hold at the organization. The yields of the study clarify several optimistic and undesirable features regarding the implementation process of sustainability system that are experienced at the construction sites. For example, several replies specify that the existence negative exercise, such as un-evident leadership in construction site and week theoretical Sustainability process that is in the place among the organization producers. 
For instance, the result of the survey depicts how most senior management believe that they have strong sustainability procedures. Yet, instantaneously, as can be shown from the results, many of the sustainability practical procedures need to be updated to aid workers into implementing the safety practices. Furthermore, the results of this questionnaire shed a key challenge in implementation of sustainability examination that raises many queries: How can construction organizations improve the application of examination and assessment to enhance the implementation of sustainability? Avoiding these questions will impact the sustainability decision-making mechanism and shows on the critical role of having a robust monitoring mechanism to guarantee the sustainability in the workplace. 
Apart from the sustainability procedural challenges exposed in the survey results, there are some machinal challenges in implementing sustainability towards the equipment safety at the construction sites. For instance, many workers do not believe that their equipment or operation methodology are designed with respect to sustainability and this explains why construction waste has a very high rate in the UAE.  This could be the first obvious gap between the point views about sustainability between the management and end-users. These gaps become even more pronounced when the questionnaire examines the behavioural safety aspect at the construction activities. This is vital because even if all technical aspects of sustainability are evaluated without considering the behavioural aspects and attributes, it will not be operative to assure the implementation of sustainability at the construction sites.  
[bookmark: _Hlk98855336]This questionnaire exposes several areas that directly influence the sustainability implementation systems, especially the sustainability assessment, varying from engineering to managerial features. Yet, additional examination is essential to comprehend the factors behind why these challenges occur inside the construction companies, predominantly between senior management. Such a study will aid achieve the goal of this study i.e. providing an integrated outline to enhance sustainability implementation systems such as circular economy in the construction industry. This can be approached via interviewing construction specialists who hold a holistic view relating to the current challenges against sustainability implementation systems.
For the interviews, it is noticeable how some interviewees have more information regarding sustainability and its implementation application from the theory perspective than others. For instance, some interviewee elucidates that the major weakness in sustainability assessment is that most construction organizations deal with it as a procedure which requires to be finalized and recognized without proper monitoring of its applications. However, in comparison to other interviewee, the justify the difficulty of applying the sustainability examination due to the multifaceted language of the procedures that most construction labors cannot comprehend because of their education background. At the same time, almost all interviewees approve on the vital role of the participation of the construction labors in the sustainability discussion as a pair of new eyes that can aid regulate all the possible threats towards sustainability in the construction process. Interviewees showed different systematic views concerning the procedural challenges of sustainability implementation in the construction companies. To illustrate, one of the interviewees (5) believes most senior administrations work very hard in the sustainability procedures especially at the early stage of the construction company to get the international green credentials in order to improve the branding standing only to abandon it later on. 
[bookmark: _Hlk100828303][bookmark: _Hlk100828591][bookmark: _Hlk100829334]This statement can be related to the interviewee (7) view regarding the lack of training for the construction end users towards the understanding sustainability procedures and how to apply them in the site. For instance, constant emphasis and consideration towards procedural assistances is obligatory for the construction labors as the technical competency. As result, when a lack of procedural familiarity between construction labors occurs it specifies a weak sustainability administration. This can be observed from numerous acts at the construction site such as the struggle of construction labors to have full access to the sustainability procedures. These undesirable applications can be replaced by healthier ones via noticeable communication between the senior management and the employees in the organization. As recommended by numbers of interviewees, having an explicit focus group ensures the implementation of the sustainability requirements. In addition, this focus group can also manage the sustainability polices training courses that should be offered out on a for the construction labors. 
[bookmark: _Hlk103755684][bookmark: _Hlk101541983][bookmark: _Hlk101542359]For the behavioral aspect, there were numerous reasons elucidated by both interviewees. For instance, many interviewees hold that the senior management has a limited comprehension about the implementation of sustainability nation where actions such as poor planning and lack of green awareness can disturb the behavioral sustainability of the employees, especially construction labors. According to Dietz and Neill (2017) such a vulnerable sustainability mentality is associated to the organization’s sustainability procedures being mistranslated by senior management. Due to that, such, Dietz and Neill suggest conducting examinations frequently to know the worker fulfilment with the sustainability implementation at the construction site and how it can be enhanced. This common interaction between end-users and management would aid create a philosophy with open channels for communication to enhance the sustainability. As a consequence, proper monitoring for the behavioral aspect can be functional to deliver an efficient sustainability values and principles at the construction site to organizations office. Most of the interviewees approve the idea about the vital role of the employee behavioral in creating the sustainability culture in which interviewee (7) highlights that poor wellbeing strategy can interrupt the sustainability presentation of the worker. This can be improved, if the senior management provides self-esteem and a sense of belonging for the workers inside the construction organization.
[bookmark: _Hlk101784493]The main goal for these interviews is to determine the top risk factors that affect the sustainability implementation in the construction industry in the UAE. The interviews show numerous areas and issues that impact the implementation of sustainability. For instance, lack of interpretation, weak communication and workers green skills, seems as a root sources for many sustainability tasks. Most of the challenges highlight to an absence of the joined view as mentioned in the literature review. Both the interviews and the questionnaires aid form a holistic and complete idea in what is needed it to enhance the application and implementation of sustainability. Having a complete solution such as using circular economy in the construction industry could be one of the most efficient solution that suits the market in the UAE.  The question was here about the suitability of using circular economy to enhance the construction industry in the UAE or not? In the literature review, many authors presented different challenges that may face the circular economy such as the complex logistic process. Yet, many interviews acknowledge this challenge, but they refer to the new technology in the construction such as BIM and digital twin in which it can solve this challenge especially if it was involved in the early stages such as the designing stage.


[bookmark: _Toc103937302]Chapter 5: Discussion and Conclusion

5.1. [bookmark: _Toc103937303]Discussion of results
     This study tried to answer the question about why the construction industry is suffering from lack of implementation in the construction industry. Looking back at the literature reviews, there were several theories in which each one of them had its own principles and reasons to explain the delay and challenges of having an effective sustainable construction industry. For example, many theories in the technical aspect suggest that there is a need for adapting new technologies such as new raw construction materials especially in the main two construction materials: concrete and steel. However, after conducting the questionnaire and the interviews, it appears having healthy green materials cannot give any push for sustainability if there is no commercial value behind it. This explains why many of the answers both in the questionnaire and interviews, were highlighting the need to conduct life costing analysis and life assessment analysis when we use any new materials in the construction process. In addition, for clean technology such as carbon capture, there is a need to provide a proper and updated training for workers in the site, simply because they are the one who is in the front line to implement and monitor the Carbon emission as a key sustainability indicator.
     However, as the data shown from results shows, there is a lack of proper training that covers sustainability as concept and application in most construction companies. As such, having a sustainable culture in the construction organization from offices to the site will be a challenge. For that, we found many of the interviewee's emphasis on the idea or notion of the difference between looking sustainable and being sustainable in the construction industry.  This shows that using advanced technology alone is not enough for the construction industry challenges in the UAE.
     Due to that, having the required leadership role is very critical to support the implementation sustainability in the construction industry which was shown in both: the litterer review and result data. It was very interesting that that data shows most of the workers in the site believe in the “lead by example” concept and it will really help them to believe that sustainability is not only a KPI to achieve, but a value within the organization itself. As such, we can understand why there are many comments from the construction workers to have a direct meeting with the senior management to share their inputs which will give them the feeling of contribution and belonging. As a result, when there are construction workers who have been trained and educated about sustainability and at the same time they are participating with senior management in the decisions that are associated with sustainability implementation, then using advanced technology will be an adding value to enhance sustainability performance of the construction organization.
      In addition, in terms of regulations, both the senior management and construction workers highlight the need to have clear and robust sustainability policies and regulations that would be presented as a clear path for everyone in the industry. One of the interesting points is that many of these regulations are so complex to be illustrated to the construction workers due to their limited education and here, the senior management should interfere to make sure this sustainability is simple and can be understood via their end-users to ensure the healthy sustainability culture inside the organization. As such, the need of having a holistic solution that combines all the different aspects, such as managerial, technical and procedural, is a key solution to have effective implementation of the sustainability in the construction. In the literature review, using circular economy was one of the holistic approaches that can help the construction industry to have better implementation regarding the sustainability challenges. In addition, the interviewees mentioned that there is another misunderstood idea about using the “extra cost” of using the circular business model in construction. As shown in the literature review, the circular economy usually costs more than the usual or linear capital investment, yet as many of the engineers and workers highlight that, in the long run the maintenance cost will be less which will reduce the total cost significantly. As such, many responses either in the interviews or questionnaires suggest using life costing analysis as a tool with the circular economy business model.
5.2. [bookmark: _Toc103937304]Conclusion 
[bookmark: _GoBack]Through this research attempts to enhance the sustainability performance at construction industry in the UAE via exposing the current challenges and provide potential solutions such as circular economy. As can be seen from the literature review, many construction scholars explicate their sustainability struggles with current implementation applications in the industry and the needs for a holistic method. The purpose of this investigation is to include all dynamic attributes that can cause and impact the implementation of the sustainability in the construction sites. Practical, Managerial, and social features were examined with respect to the different factors that play a critical role in the oil and gas industry. Several global sustainability initiatives could not deliver a holistic viewpoint to recognize the complete opportunity of implementing sustainability the construction industry in the UAE. To have a unified interpretation for better sustainability implementation, an integrated investigation should be conducted such circular economy approach. To regulate the potential sustainability threats at the construction organization, all the staffs in the organization have been examined via a questionnaire that was circulated as a part of the methodology work in this study. 
Revealing the current sustainability challenges in the construction organization’ sustainability culture was a vibrant phase towards identifying the significant essentials that had to be reinforced in order to enhance the sustainability implementation. There were unanticipated points raised up via both senior management and site workers, providing a sight at the several challenges towards the sustainability implementation strategy. For example, both senior management and site workers specify some defects in the practical skills, due to the lack of sustainability exercise or communication between construction organizations.  Additionally, this phase of the study elucidates the variance mindset between senior employees and site workers in how the sustainability and organizational measures should be applied. A chief encounter arose in the social feature especially from the senior management side. For more illustration, most executives who participated in the survey, lacked sustainability vision when it came to how sustainability culture and climate are associated with site workers behavioral and mindset. 
The practical work in this research; survey, and interviews helped to expose critical essentials, as demonstrated in analysis (Chapter 5). The results provide the need of conceptual plans that satisfy industrial concerns such construction industry to implement sustainability. Simultaneously, through this study, sustainability scholars specify the importance of linking other features such as people behavioral and organization culture as part of sustainability integrity. Additionally, in depth, the results show new features of behavioral safety during the sustainability assessment, confirming the behavioral communication between the seniors and juniors’ employees. Thus is, an open channel for both managers and workers will be established to enhance the sustainability implementation. 
 As the in the interview stage, it highlighted that when the behavioral examination is used in the sustainability assessment, the senior employs green performance awareness towards their construction industry fundamentals is amplified. This, in turn, it has the potential to improve the profitability in the long run for construction organizations. As shown in the Framework, these comprehensive features of sustainability implementation provide a better strategy for sustainability implementation in the construction industry. Due to the practicality of the civil engineering and construction field, especially in the infrastructure, there is a necessity to study how these results of this study will be implemented and employed with the current markets. The participants explained that the potential positive impact of circular economy in playing a holistic role in implementing sustainability in the construction industry. For instance, the participants highlighted that the construction firms should have a sustainability strategy that includes all employee groups from senior to site workers. Additionally, according to the participants in this study that they suggested continuous actions to the site workers feedbacks towards sustainability which advances the implementation process. Furthermore, to enhance the green performance, the participants recommended numerous healthy practices under the circular economy umbrella that must be applied laterally with regular construction actives. 
5.3. [bookmark: _Toc103937305]Limitations
This research delivers a new standpoint towards optimizing the implementation of sustainability in the construction industry. Sustainability and green construction professionals suggest using a cohesive apparatus to improve the sustainability implementation at the site. The critical suggestion was provided in this via explaining circular economy in which it illustrates how to fill current sustainability implementation defects. Yet, as with any study, there were constraints have some impact on the investigation approaches.
According to Sierra et al., (2016), limited timing constraint is a collective aspect that effects the mixture of a proper method to attain any construction research goals. For instance, in this research, the mainstream of the construction sites inspected were from Abu Dhabi and Dubai Emirates, since over 85% of UAE development construction projects are positioned there (UAE Government Report ,2018).
Regardless the resemblance of the construction measures between all difference projects in all Emirates, an emphasis research at other Emirates such as Sharjah and Ajman may uncover specific sustainability implementation challenges. Due to that, there are verity external influences such as financial and regulation aspects. That is, application of the holistic sustainability assessment should be taken seriously and their impact on the construction firm culture and site workers mindset towards green performance.
5.4. [bookmark: _Toc103937306]Recommendations
This research observes the sustainability presentation and implementation at the construction industry in the UAE. The participants of this study highlight the need of a cohesive method that encloses vigorous features to improve the sustainability system execution. As was displayed in literature review stage, sustainability in construction is a very vibrant arena that needs a sequential development. For instance, according to many construction scholars (Carpenter, et al., 2001), that to have a significant construction development, the sustainability occurrence in construction should be restructured regularly with respect to other factors e.g. technology and policies. As result, this research suggest the next recommendations that can deliver the potential for other scholars to employ the conceptual results of this study.
· Creating proper governess system that suits the circular economy in the construction industry   
Having dynamic governess system for the circular economy in the construction industry will help the construction organization to have a clear road map and reference that help them to implement sustainability regardless to the changing variables in the construction industry. 
· Studying in depth the role of human factor in the circular economy
As shown in research that the behavioral aspect plays a critical role in the implementation the sustainability as healthy culture in the construction organization. For that, studying human factors with respect the circular economy system will be a good start and coloration for better sustainability implementation via the circular economy in the construction industry.   
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Participant Name __________________________________
Interviewer Name _________________________________
Interviewer Programme of Study ______________________________________
Research Overseeing Tutor ________ Dr Alex Bell, UWTSD _______________
Participation Agreement to be interviewed:
I agree to participate in the research concerning “your study title here”.  I understand that the purpose of this study is to examine my experiences of “e.g. the nature of the experience that they have had or the thoughts that they have”.  I understand that this will involve me in a short 30-45 minute interview.
I understand that my participation in this interview will be recorded and transcribed for use only in interviewer’s full name Masters Research Dissertation at the University of Wales Trinity Saint David, and that I will be asked for permission for any use beyond this

I understand that my name or any reference that could identify me will be anonymised in this study.  I understand that use, storage of the recordings and transcriptions relating to this interview will be both anonymous and held securely and that it will be subsequently destroyed after the use intended here.

I understand that I may withdraw from the study at any point with all records of my contribution removed without having to provide a reason. 


Interviewee Signature:



Interviewer Signature:



Date of Interview:



A copy of this agreement should be retained by both interviewer and interviewee.
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Designed Survey for the sustainability implementation level in construction industry in the UAE

The main purpose is to identify the current defects in the risk assessment system of the oil industry, Please tick (✓) near the appropriate answer: 
· Demographic questions
Q1- What is your construction company type?
⃝ Owners
⃝ Vendors
⃝ Contractors


Q2- What is your gender? 
⃝ Male
⃝ Female

Q3- What is your age?
⃝ Under 20
⃝ 20-30
⃝ 30-40
⃝ 40-50
⃝ Above 50

Q4- Please describes your education level:
⃝Basic education level
⃝Hold a Diploma degree
⃝Hold a bachelor degree
⃝Hold a Master degree
⃝Hold a PhD degree


Q5- Where is your job location?
⃝ Sites

⃝ Office 
⃝ Both

· Technical/Procedural/behavioral questions
[bookmark: _Hlk71841611]Q6- Dose your company has weak sustainability system? 
⃝ Strongly Disagree
⃝ Disagree
⃝ Agree
⃝ Strongly agree

Q 7– You are familiar with Sustainability assessment bases methods.
⃝ Strongly Disagree
⃝ Disagree
⃝ Agree
⃝ Strongly agree
Q8- Sustainability KPIs are always reported in your company. 
⃝ Strongly Disagree
⃝ Disagree
⃝ Agree
⃝ Strongly agree
Q9- Your company provides enough training to ensure sustainability competencies level between its employees.
⃝ Strongly Disagree
⃝ Disagree
⃝ Agree
⃝ Strongly agree

 Q10- You are familiar with the sustainability elements of your company. 

⃝ Strongly Disagree
⃝ Disagree
⃝ Agree
⃝ Strongly agree

Q11- There are efficient communication channels between the management and the labourers.
⃝ Strongly Disagree
⃝ Disagree
⃝ Agree
⃝ Strongly agree

Q12- Top Management conducts regular sustainability  tours to construction fields.
⃝ Strongly Disagree
⃝ Disagree
⃝ Agree
⃝ Strongly agree
[bookmark: _Hlk71846576]Q13- You understand your role and responsibilities towards Sustainability in your job.

⃝ Strongly Disagree
⃝ Disagree
⃝ Agree
⃝ Strongly agree

Q14- You understand your line supervisors’ role and responsibilities towards Sustainability in his job.
⃝ Strongly Disagree
⃝ Disagree
⃝ Agree
⃝ Strongly agree

Q15- Sustainability policies and procedures are up to date in your company.

⃝ Strongly Disagree
⃝ Disagree
⃝ Agree
⃝ Strongly agree

Q16- Sustainability policies and procedures are well understood by employees.

⃝ Strongly Disagree
⃝ Disagree
⃝ Agree
⃝ Strongly agree

Q17- You always attended the Sustainability meeting in your department.
⃝ Strongly Disagree
⃝ Disagree
⃝ Agree
⃝ Strongly agree


The End 
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