Dissertation  111

[bookmark: _GoBack][image: ]

Green Challenges: A Cross-Sectional Analysis of Obstacles Faced By the UAE Construction Industry in Implementing Sustainable Project Management
Dissertation



Student Name: Ali Hachem
University ID: 4326555


MBA Programme
IDM
University of Gloucestershire

Supervisor:
Ms. Amandi Kulasinghe
			
IDM
[bookmark: _Toc162106036]Abstract 
The current study outlines valuable insights while investigating green challenges faced by the UAE's construction sector. The investigator has examined potential complications faced by project managers during the project planning and implementation phase. With quantitative research design, thorough inspection has been performed on practices adopted by project managers to explore sustainable project management methods that can be considered to overcome existing challenges. Participants ' responses were collected with the primary data collection method. Primary data was collected for the study by using an online survey technique. A sample size of 50 participants has been involved in the study. Data was gathered using a 5-point Likert scale closed-ended questionnaire approach. Additionally, quantitative analysis has been performed with SPSS software. Quantitative results have been presented based on statistical tests, including reliability, frequency test, regression analysis, etc. Based on results and discussion, it is evident that obstacles towards green challenges include higher operational costs, lack of awareness, usage of non-renewable resources, lack of fair wage payments, and technological disruptions. Based on the statistical results of the study, a significant and positive relationship has been determined between stakeholders' views and the implementation of sustainable project management. In addition, recommendations proposed include, i.e. implementation of green policies, health and safety benefits for workers, digital technological adoption, etc.    
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The views and opinions put forward by the author may vary from the official policy or position by any institution or organisation in this thesis. The author is accountable for any wrong or incomplete information in this report. This thesis is for academic purposes only, and hence it should not be viewed as an authority in the field if taken up as a professional advice. Readers are recommended to seek guidance or specialise advice from professionals or experts to prepare them for individual challenges they can face.
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[bookmark: _Toc158918318][bookmark: _Toc162106039]Chapter:1 Introduction           
[bookmark: _Toc158918319][bookmark: _Toc162106040]Overview
The United Arab Emirates (UAE) stands out as one of the most developed economies in the Middle East, North Africa, and the Gulf region, a status recently affirmed by assessments such as those conducted by the World Bank in 2020. Over recent years, the construction sector in the UAE has experienced rapid growth, largely attributable to the adoption of a project management approach. Central to the discipline of project management is the application of various tools, techniques, expertise, and information to meet project requirements and specifications (Al Mansoori et al., 2022). Even during the renovation of existing structures, project management practices have been informally integrated into processes (Al Mansoori et al., 2022). The UAE stands as one of the pioneering countries in incorporating project management into sustainable building construction endeavors. Its swift expansion and effectiveness in this realm serve as a model even for highly industrialized nations.
Following a Cabinet meeting in 2010, Sheikh Mohammed bin Rashid Al Maktoum, Vice President and Prime Minister of the UAE, as well as the Ruler of Dubai, introduced the UAE Vision 2021. The primary aim of this vision is to propel the UAE into the echelons of the world's leading nations by the time of the Union's Golden Jubilee. It has been stipulated that achieving this objective will require the concerted focus of the federal government on six key national priorities over the coming years. These priorities, also referred to as National Key Performance Indicators, encompass the crucial areas that the nation aims to prioritize. These include fostering a cohesive society and preserving national identity, ensuring public safety and a fair justice system, fostering a competitive knowledge economy, establishing a world-class educational system, enhancing healthcare services to meet global standards, and promoting sustainability in the environment and infrastructure (Al Mansoori et al., 2022).
[bookmark: _Toc158918320]An official government-led campaign, underpinned by the notion of a green economy for sustainable development, was inaugurated, as announced by the Emirates Green Building Council in 2021. Al Mansoori et al. (2022) said the UAE wants to be a major supplier and re-exporter of green goods and technology. The country's foremost priority is to maintain a sustainable environment as an economic development engine.
This study examines UAE construction's particular difficulties. Shadedha et al. (2023) say the UAE's building sector drives economic growth. This study examines sustainable project management effectiveness. Stakeholder engagement, complex regulation, and fiscal constraints are major obstacles for the sector. 
Stakeholders are rethinking their goals and finances due to the high initial costs of sustainable practices. The study examines how legal frameworks affect sustainable project management. Complex rules in the UAE building industry make corporate planning and sustainable practises tough. Since government policies affect the construction industry, understanding the intricate interplay between corporate demands and legislation is crucial. Lawrence et al.(2023) new regulatory frameworks to increase industrial sustainability are the study's major focus.
Lyon et al. (2020) say stakeholders help evaluate sustainable project management strategies. To comprehend stakeholder involvement's multifaceted difficulties and solutions, the study includes developer, contractor, and supplier viewpoints. According to the report, stakeholders should be heavily involved in sustainable construction strategy. Also, the research aims to find the new sector of generating sustainability projects. This study examines how green building certifications and eco-friendly construction technology have affected sustainable project management. Understanding how green technology encourage sustainable development in the construction sector requires studying its accessibility and deployment.
This study provides practical solutions using many criteria to help the UAE construction industry embrace sustainable project management techniques. The study examines the complex network of financial, social, and legal hurdles to help the business become more resilient and sustainable.
[bookmark: _Hlk159411095]The study approach addresses barriers to sustainable project management adoption and presents solutions. This study illuminates how financial, regulatory, and stakeholder dynamics affect industrial strategy and policy. Researchers should study cutting-edge environmentally sensitive technology and its impact on sustainability. This research will help UAE construction workers achieve a more sustainable future by training them on sustainability.

[bookmark: _Toc162106041]Research Problem Statement
[bookmark: _Toc158918321]Sustainable project management in the UAE's construction industry is difficult due to rising investment costs. The industry is already failing to meet its early investment objectives owing to competitive pricing that prioritises short-term financial gains above environmental benefits. (2022, El Sayegh and Ahmed). Business and environmental interests must be reconciled to succeed in this challenging position.
 The company's legal structure makes long-term sustainable goals harder to achieve, according to Shadeedha Mohamed Saradara et al. (2023). Incompatible sustainable goals and legislative limits necessitate stakeholder cooperation and rigorous legal management to overcome implementation challenges. Since sustainability goals do not match legal requirements, laws and regulations must be changed to make the construction industry more sustainable. UAE construction stakeholders and 	regulators must work together to strengthen legislation for sustainable growth. 
Bernat et al. (2023) stressed the need to understand sustainable project management. Poor awareness makes it hard for the sector to embrace and implement sustainable choices. Jonny Nilimaa (2023) and Reza Kiani Mavi et al. (2021) stress education's role in sustainable change. 
Lizano and colleagues (2019) recommend policies that encourage stakeholder engagement to advance sustainable construction. Combining theory and practice is crucial to the company's success. Divergent stakeholder interests and economic sustainability views complicate the problem. Lizano and colleagues (2019) recommend policies that encourage stakeholder engagement to advance sustainable construction. Addressing the relationship between official policy and stakeholder opinions is crucial.
The UAE construction business faces bureaucracy, antiquated technology, stakeholders, and a funding shortfall. A planned academic research-based approach is needed to address these problems and provide the framework for the region's economic growth.  
[bookmark: _Toc162106042]Research Aim
The study's primary aim is to analyse sustainable project management in the UAE construction sector as the study analyses how sustainability efforts are incorporated, how regulatory impediments and environmental regulations affect project costs and how well implementation techniques work. Additionally the stakeholder attitudes and perceptions are examined to determine what aspects contribute to a sustainable project management environment thus the research intended to provide light on UAE building sustainability practices, assess present tactics and suggest ways to improve sustainability hence, this study focused to add to the construction industry's sustainable development discourse and influence policy, practice and decision-making.
[bookmark: _Toc162106043]Research Objectives
The research objective for this study is as follows;
1. To examine how the UAE construction industry implements sustainable project management and the effects of regulatory obstacles or environmental laws on construction project costs.
2. To assess how well the tactics used by the UAE construction sector to promote sustainability are working and how much they have helped to overcome implementation obstacles.
3. To analyse how stakeholder attitudes and perceptions influenced the development of a sustainable project management environment in the UAE's construction industry.
[bookmark: _Toc158918322][bookmark: _Toc162106044]Research Questions
1. How does the UAE construction sector integrate sustainable project management methods and what regulatory or environmental restrictions affect project costs? 
2. How well do UAE construction sector sustainability initiatives meet implementation challenges, and how much have they improved sustainable practices? 
3. How have stakeholder attitudes and views affected the UAE's construction industry's sustainable project management environment and what lessons can be learned from them to inform future sustainability strategies?
[bookmark: _Toc162106045]Research Hypothesis 
H0: There is no significant relationship between UAE building costs and implementing sustainable project management in the UAE's construction industry. 
H1: There is a significant relationship between UAE building costs and implementing sustainable project management in the UAE's construction industry.   
H0: There is no significant relationship between UAE building policies and implementing sustainable project management in the UAE's construction industry.    
H2: There is a significant relationship between UAE building policies and implementing sustainable project management in the UAE's construction industry. 
H0: There is no significant relationship between stakeholders' views and the implementation of sustainable project management in the UAE's construction industry.
H3: There is a significant relationship between stakeholders' views and the implementation of sustainable project management in the UAE's construction industry.
[bookmark: _Toc158918323][bookmark: _Toc162106046]Significance of the Research
[bookmark: _Hlk159407935]The current research is dedicated to the examination of sustainable project management, a topic with profound implications for the construction industry in the United Arab Emirates (UAE). Given the pivotal role of the UAE's building sector in driving economic growth, the study delves into the intricate challenges it faces. Specifically, the analysis encompasses financial constraints, regulatory intricacies, and the dynamics of stakeholder engagement, offering critical insights to industry stakeholders (Novillo-Villegas et al., 2022). In light of the UAE's ambitious goals outlined in the UAE Vision 2021 and its commitment to sustainability, understanding and addressing these challenges are imperative for the successful implementation of sustainable project management practices. This study aims to contribute to the existing body of knowledge by examining how these challenges intersect with sustainable ambitions and by offering recommendations for overcoming them to advance the UAE's construction industry towards a more sustainable future. Legislators, educators, and construction workers are affected by this research. The results help instructors alter curricula to fill knowledge and technology deficiencies. This method instruct workers in sustainable construction skills (Filho et al., 2022). Statistics can help policymakers understand how existing laws, industry needs, and sustainability objectives relate. Research on project management's financial and legal constraints also benefit professionals. 
This study illuminates sustainable project management difficulties and informs decision-makers. This knowledge is essential for creating legislation that balances economic and environmental aims. This study might change the UAE construction industry, making it crucial. The report introduces fresh insights and solutions based on actual research results to assist more sustainable project management. This changes mindsets and creates a strategy for sustainability.
[bookmark: _Toc158918324][bookmark: _Toc162106047]Chapter:2 Background and Context
[bookmark: _Toc162106048]Overview of Construction Business in UAE
Despite UAE dedication to sustainability, the sustainable construction firm challenges financial shortages, complicated laws, and stakeholder concerns. Engaging stakeholders and following laws are two important barriers to sustainable project management that must be overcome to achieve resilience and environmental responsibility. Nevertheless, through strategic initiatives and solid dedication to sustainable development, particularly during challenging periods, the sector has positioned itself for growth and emerged as a global leader in construction.
[bookmark: _Toc158839897][bookmark: _Toc158918325][bookmark: _Toc162106049]Size of the UAE Construction Industry
The UAE construction sector accelerated the economy by using sustainable practices and building infrastructure and the UAE construction industry is estimated to reach USD 49.40 billion by 2028 at a CAGR of 4.85% from USD 38.99 billion in 2023 (Figure 01). However, the economic troubles in the time of COVID-19 pandemic hindered the growth of building and lowered net profitability but despite of these obstacles the UAE government invested on digitalization and smart city initiatives as plans to build 2,000 Wi-Fi hotspots and digitise 1,000 government services displayed the technical interest and commitment of the country (UAE Construction Market, 2023). Additionally liberal trade policies vitally attracted foreign investors to the UAE, increasing the building market and in this manner construction industry appeared as the major driver of economic growth and development as the administration's fifty new economic projects and struggles to attract USD 150 billion in Foreign Direct Investment (FDI) over nine years highlighted a commitment to long-term economic prosperity ‌(House, 2021).
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Figure 01: UAE’s Construction Industry Projected CAGR (UAE Construction Market, 2023)
[bookmark: _Toc158839898][bookmark: _Toc158918326][bookmark: _Toc162106050]Comparison to the Other Markets
The UAE's construction, retail, and manufacturing industry sectors reflected the country's economic size and expansion while comparing industry sizes required several considerations as the UAE construction sector is expected to develop from USD 38.99 billion in 2023 to USD 49.40 billion in 2028 at a CAGR of 4.85% and despite the COVID-19 pandemic, the government's commitment to sustainable practices, infrastructure, and digitalization initiatives drove this surge. The administration's large-scale economic initiatives and efforts to attract foreign direct investment (FDI) displayed that building is a key economic driver (UAE Construction Market, 2023; House, 2021). According to TechSci Research (2022) the UAE retail market was worth USD 28.07 million in 2022 and is predicted to rise 5.95% between 2024 and 2028 and retail's rise showed the nation's consumer-driven economy as retail developed faster than the building industry while the UAE's consumer market is robust and adaptive. Hence, retail growth is driven by increased consumer spending, population growth and government tourist and hospitality programmes.
Arizton Advisory & Intelligence (2023) reported that manufacturing machinery specially farming, and mining machinery is expected to rise 5.1% and 5.3% between 2021 and 2025, as manufacturing industry is rising, but its compound annual growth rate (CAGR) is just 3 to 4%, lower than the retail and construction industries which indicated that equipment manufacture drives the economy, other industries are developing faster. Collectively, the construction sector is a major contributor to UAE economic growth with considerable investments and activities promoting expansion and the retail outplayed construction in anticipated CAGR due to government efforts and client demand while the manufacturing machinery categories helped economic growth, but not as fast as retail and construction. Since the UAE's building, retail, and industrial sectors coexist and contributed differently, government commitment to several industries showed a comprehensive plan for long-term economic growth and sustainability.
[bookmark: _Toc158839899][bookmark: _Toc158918327][bookmark: _Toc162106051]Size and Importance of Sustainability Initiatives
According to Khalifa Alteneiji et al., (2019) infrastructure projects like the Dubai Tourism Strategy, Sheikh Zayed Housing Programme, and Energy Strategy 2050 drive UAE economic growth while renewable energy and efficient transport and logistics networks established the commitment of the country over the sustainable development (Figure 02).
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Figure 02: Recent Value of Construction Contracts in UAE, separated by Sectors (UAE Construction Market, 2023)
According to the UAE Construction Market report of 2023, significant multinational corporations have played a key role in enhancing the competitiveness of the UAE construction sector. Notably, these corporations have exerted considerable influence by acquiring a substantial market share. Among the key players in this domain are AE Arma-Electropanc, Aegion Corp., Bechtel, CB&I LLC, and Consolidated Contractors Group. TechSci Research (2020) recent contract awards highlighted industry progress as “National Marine Dredging Company” NMDC won a USD 354 million on the name of “Shamal Development” project maritime contract in January 2022 while in December 2021, Depa PLC, a global interior solutions company, announced two project contracts for over AED 150 million. 
Sustainable development has emerged as a central theme and recent trend within the UAE building industry, as highlighted by Chrysanthos Maraveas (2020). There is a growing environmental consciousness among individuals, primarily driving the development of green building initiatives. However, significant upfront investment and notable costs serve as major barriers to widespread adoption, as emphasized by Zinah Yas and Kamal Jaafer (2020). They advocate for the implementation of federal legislation by the UAE government to facilitate green building practices in construction.
In a conclusive assessment, the UAE construction sector stands as a vital and dynamic force, propelling economic growth forward. This is attributed to the strategic initiatives undertaken by the government, its focus on sustainable development, and unwavering commitment to infrastructure projects. Despite challenges posed by the COVID-19 pandemic and market uncertainties, the sector has demonstrated resilience. Collectively, environmentally friendly building methods epitomize a forward-thinking approach that aligns perfectly with global trends, positioning the UAE as a leader in sustainable development.
[bookmark: _Toc158918328][bookmark: _Toc158839900][bookmark: _Toc162106052]Contextualizing Sustainable Project Management Issues in Construction Sector
The UAE construction industry is committed to sustainability. However, several obstacles prevented eco-friendly project implementation. Primarily higher costs acted as a major barrier to successful project management in UAE construction because businesses are hesitant to invest upfront for sustainable operations due to pricing pressure from competitors and in line to this Haessler  (2020) highlighted the tension when short-term financial expenses prohibit sustainable construction's long-term advantages and finding a balance between environmental goals and business viability became significantly important as the industry required to balance financial concerns with the wider benefits of sustainable practices. 
UAE regulations made sustainable project management harder up to some extent because complex regulations potentially generated obstacles for construction companies to meet sustainable targets as Mounir El Khatib et al. (2020) already stated that regulatory problems hindered compliance and implementation and to successfully adopt sustainable practices into projects, stakeholders must proactively address legal issues. On the other hand, another critical research by Martínez-Peláez et al. (2023) outlined building technology's flaws because without established standards or guidelines the implementation of green technology is challenging and slowed down the process of sustainability and to overcome this technical deficit, the sector required investing in R&D, standardization followed by sustainable cutting-edge technology. 
Competing stakeholder interests and economic views on sustainability's profitability further complicated the issues and regulation to establish a cooperative method that aligned stakeholder interests with sustainable construction goals and in this manner successful building project management required the comprehensive stakeholder consensus and sustainability commitment (Fei et al., 2021). Thus conclusively it is affirmed that the UAE construction industry possessed several challenges in applying sustainable project management strategies and industry stakeholders, policymakers, and educators must collaborate to solve these problems while the financial obstacles, legal complexity, and stakeholder conflicts are among these issues and to accomplish sustainability goals and contribute to a more resilient and ecologically friendly future, the UAE's building sector must overcome these barriers in the sustainable project  management.
[bookmark: _Toc158918329][bookmark: _Toc162106053]Chapter:3 Literature Review
Emirates' construction industry can fulfill global economic development and sustainability needs. Sustainable project management solutions are needed due to the UAE's ongoing infrastructure projects and magnificent skyline makeover. This literature overviews the UAE construction industry's sustainable project management problems. Abu Dhabi and Dubai are prominent locations for large construction projects and spectacular architecture. The stunning skyline symbolizes the nation's commitment to modernity. The construction industry's effects on individuals and nature are becoming more obvious as it grows. To meet global sustainability goals, the industry must adopt sustainable project management. Previously a trend, this is now necessary (Saradara et al., 2023).
Specifically, this research examines UAE construction industry sustainable project management methods. Sustainable methods including energy-efficient appliances, sustainable construction materials, and sustainable waste management must be closely examined. The industry struggles to adopt sustainable practices owing to budgetary restrictions. The enormous upfront costs of these procedures are unjustifiable. Regulations complicate the environment; therefore, projects must be balanced with compliance. The study evaluates construction industry sustainability initiatives. The industry has used many different tactics to overcome implementation obstacles. Finance issues typically need new financing techniques and detailed consideration of their pros and cons. Adopting sustainable methods involves regulatory compliance. Compliance with all regulations is essential for success (Amaral et al., 2020).
According to (Ajmal et   al., 2022), in pursuit of fostering a sustainable project management environment, this study delves into the availability and adoption of green technology. Embracing green technology signifies the industry's heightened commitment to sustainability, necessitating the immediate deployment of renewable energy sources, energy-efficient equipment, and smart building technologies (Nehra et al., 2023). Moreover, the study will examine the repercussions on sustainable project management stemming from these initiatives. Various stakeholders within the construction sector, including builders, suppliers, and developers, play instrumental roles as catalysts and facilitators, while government regulations provide essential structure and incentives to bolster sustainability efforts (Kumar et al., 2023). 
[bookmark: _Hlk159408850]After a thorough literature research, UAE construction project management methods are better understood. The study outlines development strategies and sustainability initiatives using survey data and genuine research. The UAE construction industry's future depends on staying current on sustainable project management approaches (Al Hammadi, 2021). The strategy is complicated by a lack of resources, shifting laws, and complex business connections.
[bookmark: _Toc158839902][bookmark: _Toc158918330][bookmark: _Toc162106054]Financial Challenges in Sustainable Project Management
UAE construction benefits greatly from sustainable project management. Academic literature has addressed the challenging problem of company investment expenditure well. It's becoming harder for businesses to make a profit in the construction industry due to increased competition. Adeniyi and Isah (2023) stated that short-term fiscal restrictions and long-term environmental benefits are challenging. Sustainable methods are costly, thus the industry is unwilling to adopt them. Lack of money is a major hurdle to sustainable project management, according to Fathalizadeh et al. (2021). 
[bookmark: _Hlk159411399]Financial institutions and other stakeholders must adapt swiftly to meet the increased demand for early investment in sustainable initiatives to solve these concerns. For sustainable economic stability and industrial compliance, finding a medium ground between environmental goals and business realities is essential. To promote sustainable project management, the UAE construction industry must stimulate stakeholder participation, fresh funding, and information sharing. Yin's research (2019) says these seminars assist the company in accomplishing its green goals.
[bookmark: _Toc158918331][bookmark: _Toc158839903][bookmark: _Toc162106055]Navigating Regulatory Complexities for Sustainability
The compliance regularity system of UAE has made sustainable project management with the distinctiveness of the construction sectors. Leopoulos, Kirytopoulos, and Stanitsas (2021), have been integrated into the relationship been the regulatory hurdles and the project management. The construction of the industry has been reluctant to the rise of sustainable practices since the implementation of environmental project requirements difficult. The Legal obligation has reached the sustainable aim and the regulatory barrier to be removed (Post et al. 2020). The structured detailed strategies were desired to overcome regulatory constraints involved in the complex legal framework and deliver sustainable solutions. This study must be cooperated to meet environmental and legal obligations. In 2023 review found that sustainable construction project management techniques were difficult, and the legal difficulties must be addressed to proactively promote sustainable construction practices (Mohammed & Ishak, 2024). Finally, the UAE construction sector's complicated rules make sustainable project management challenging. We must understand legal frameworks, relate sustainable goals to laws, and encourage proactive problem-solving to overcome these problems. By promoting sustainable construction and lowering regulations, the industry benefits the environment and economy. 
[bookmark: _Toc158839904][bookmark: _Toc158918332][bookmark: _Toc162106056]Navigating Stakeholder Dynamics for Sustainable Consensus
[bookmark: _Toc158918333][bookmark: _Toc158839905]According to the study of (Manzoor et al., 2021), the UAE construction industry has various sustainable project management programmes. As industry participants increase, their different economic views and ambitions complicate problems. Collaborative methods must combine economic freedom and regulatory compliance to connect stakeholder interests with sustainable construction goals. Sustainable construction begins with policies that consider all stakeholders' requirements. The interconnectedness of stakeholder viewpoints and regulatory requirements requires major project management modifications. Studies aim to improve industrial sustainability beyond regulatory and industry standards (Bahrt, 2022). The results emphasise the importance of supplier, contractor, and developer viewpoints in sustainable project management. Consider stakeholder participation and alternative solutions but realise that stakeholders have different opinions.
UAE construction project managers must grasp all stakeholders' perspectives to overcome obstacles and accomplish long-term development objectives. Collaboration, consensus, and rules are needed to solve challenges. According to Uaita-García et al. (2022), stakeholder involvement is crucial for navigating the complexities of sustainable project management. For a sustainable future, the sector must lead, address stakeholder concerns, engage constructively, and collaborate. 
Stakeholder retention is important for sustainable project management in the UAE construction industry. Coordinated efforts from the new policies were needed to connect stakeholders’ interests with the sustainability goals. Garcia, (2022), noted the colleague's performance of the project managers with sustainability who emphasized the achievement of sustainable development objectives by considering and meeting stakeholder demands. 
[bookmark: _Toc162106057]Policy Frameworks Shaping Sustainable Development
Sustainable project management standards are recognized through the UAE government laws and the standards from project management under the UAE were primarily shared by the government laws that were exerted to the positive influence on the construction industry (Umar, 2022). This regulation served as the framework for the construction project dictating the requirements and the prediction for sustainability practices. Moreover, the collaborative and cohesive technique to effectively achieve the sustainability construction goals and the united stakeholders were imperative to the regulation that should not only be efficient but also economically adaptive. This means that the regulation should not only promote sustainability, but it also is flexible enough from the accommodated to the economic consideration and the changing industry landscape. 
In the industry context, the crucial of the research is to analyze how government rules influence industry demand and the shaping of promotions for sustainability industrial practices. Understanding the interaction relationship between government regulation and the industry's desire is important for ensuring regulatory compliance the fostering sustainable development. The 'Ghadan 21' is considered an accelerated plan that exemplifies form the UAE government’s commitment towards sustainable growth with the signaling of the strategic alignment with the global sustainability goals (El Khatib et al., 2020). In addition, Zarrouk El Ghak, and Bakhouche (2021), underscored the role of foreign direct investment and the infrastructure partnership in the rising of sustainable construction techniques which highlighted the importance of international collaboration in the advancing of sustainability efforts under the UAE construction sectors. 
Moreover, the UAE government has implemented a new rule aimed at the rising of international construction investment for economic development purposes. These rules not only contributed to the growth of the construction industry but also it necessitated the comprehensive acknowledgment of the project management regulations toward achieving financial environmental and industrial objectives. Furthermore, understanding the instructions to the UAE construction sectors that were required knowledge of the official norms, key stakeholders, and the dynamic interplay between the government regulations and the dynamic industry (Amri & Marey-Pérez, 2020). 
In conclusion, the recognition of the standards for sustainable project management under the UAE has been heavily effective in the government laws, which served as the cornerstone of the regulatory frameworks that shape the construction industry. Towards effectively achieving sustainable construction goals and fostering stakeholder unity, regulation must be strict to the balance between promoting sustainability and accommodating economic consideration. By the analysing influence of government rule on the industry demands and promoting collaborative efforts, the UAE could further its commitment to sustainable government and recognised to the construction sector. 
[bookmark: _Toc158839906][bookmark: _Toc158918334][bookmark: _Toc162106058]Assessing the Efficacy of Sustainability Promotion Tactics in the UAE Construction Industry
The construction sector of the United Arab Emirates (UAE) is noted to stand at the forefront for environmentally friendly technology adoption and sustainable project management practices that surpass global standards by leaps and bounds. The current year has been lessened to the positive factors from the aspects of encouraging the construction of energy efficiency by the oriented of green technology. Notably, El-Sayegh et al. (2021) have highlighted the prominence of the smart building technology that emerged as the standout feature in the advancement of sustainability practices in the industry. In addition, Ajmal et al. (2022) integrated the incorporation of the renewable energy sources in project management has the potential to be significantly recognized as environmentally sustainability. 
The drive the commitment towards building sustainable societies in the UAE construction industry is enthusiastically embracing green technology (Amri & Marey-Pérez, 2020). Construction projects across the country are rising adopting smart buildings to the technology and the implementation of energy-efficiency practices. These encouraged endeavours not only contributed to the environmentally sustainable agenda but also positioned the UAE as the global leader in sustainable technology adoption that yielded significant benefits for the industry and the nations at their higher (Yas & Jaafar, 2019).
The smart building system represents the pivotal advancement in the integration of green building technology into construction practices., it leverages modern sensors, automation, and data analytics, and this system encourages building performance, leveraged to comfort level and energy efficiency. The widespread adoption of smart building technology has been an outcome in the notable elimination of construction energy consumption carbon emissions and operation costs in the UAE (Orikpete, Ikemba, & Ewim, 2023).
The determination of the importance of sustainable power in building and infrastructure, UAE construction of the industry has been made to the sustainable investment in the renewable energy study, as it highlighted by El-Sayegh et al. (2021). The solar-powered weather and climate factors made the UAE an excellent candidate for going solar because the amount of sunshine was abundant. Hence, this sustainable energy source competed with fossil fuel-based power as a viable option. Notably, it is the solar thermal and PV system on the construction site that is being applauded as the largest energy source for the industry to help shun fossil fuel usage.
Again, the energy field in the construction sector in the UAE has used and unwrapped green technologies, environmentally friendly methods, and renewable energy solutions according to the research of Ajmal et al. (2022). The sustainability-oriented project management techniques were applied for this construction project that reduced the impact on nature and upheld sustainability wholeheartedly. This research was aimed at several initiatives for promoting the conservation of water smart waste management, the use of sustainable materials, and last but not least the attainment of green building certifications like Estidama and LEED (Ahmed & El-Sayegh, 2022). Therefore, zero-waste and its creation of environmental awareness for the practice of waste recycling and energy conservation.
[bookmark: _Toc158936332][bookmark: _Toc162106059]Financial Strategies for Sustainability
Consequently, we have seen the appearance of a range of new sustainable financing products which are indicative of progress towards the achievement of a desirable trade-off between financial and environmental aims. Industrials, according to the research by Mawed, et al. (2020), have boasted comprehensive evaluation tools and value analysis which are specifically developed for enabling a corresponding investment-benefit relation in case of environmental considerations. These initiatives demonstrate industries' strength of purpose and display the flexibility with which they can adopt the latest technologies for financing projects.
Getting secure funding and supporting the implementation of extended-scale projects is key for the industry to break its restrictive financial conditions and reach its full growth potential. Traditionally, the industry faced difficulties in perceiving finance and involving it in green projects, often the infrastructural development needed for them required big investments. Yet the birth of capitalistic financing, which is more sustainable, provided more opportunities to get capital hence the continuity of sustainable projects by companies without compromising on the environment (Adia, 2019). 
One of the most important benefits of these financial instruments is their capability to establish a financial objective in candidates with sustainable environmental objectives. By reconciling green concerns with financial analyses, companies would have better metrics for evaluating the costs and benefits of sustainable enterprises and thus make even more informed decisions to invest. Additionally, this holistic approach to project financing is both industry-sustainable and gives value to the stakeholders by mitigating risks and obtaining a maximum return.
Besides, these sustainable finance instruments can lead to the birth of innovation and set off transformation processes at the sectoral level. The weighty environment-oriented lending mechanisms should encourage green project investments simultaneously providing a market for the environmental goods and stimulating technological progress in the green construction sector. Additionally, such initiatives have a multiplier effect (Mohammed & Ishak, 2024). They stimulate innovative culture within the industry and smooth the path for the spread of sustainable building practices (Agrawal et al., 2023).
[bookmark: _Toc162106060]Regulatory Compliance Providing Leverage into Strategic Endeavors
Construction regulatory compliance achieves the strategic intention of ensuring the durability of the industry practices in the UAE. Fast-forwarding to the epoch where eco-preservation and sustainability dictate global acts, abiding by the regulations has been crucial for the companies that fall under the construction sector. According to Liu et al. (2020), following sustainability criteria is not only a mandate of law but also an excellent point of social duty and public image.
To ensure environmentally and legally ethical practices, the construction industry of UAE is required to follow an array of legal stipulations and certifications which include everything from protecting nature to conserving resources (Mohammed & Ishak, 2024). Regulations are aimed at sustainable projects, a sustainability planning process that helps companies to minimize their carbon footprints and advance towards the overall environmental goals (Abdulmaksoud & Beheiry, 2023).
The important stand is for project management in the construction industry to be aligned to sustainability regulations. This ensures that a company fulfils all the relevant ecological requirements, thereby ensuring that its projects are designed, executed, and operated with care for the environment and society. For this purpose, energy saving, waste minimization, water use reduction, and environmentally friendly materials/technologies are among the environmentally friendly alternative options respectively (Mavi Aralıkları, 2021).
[bookmark: _Toc162106061]Green technology Uptake Challenges and Barriers
Though green technology implements sustainability silting into construction project management, the thorough implementation of using green technologies is quite challenging in the UAE construction business Without cash, bank accounts, and informal credit many entrepreneurs run into difficulties and little starting capital generates problems as well (Lukiyanto & Wijayaningtyas, 2020). A well-coordinated transition means having a complete picture of the problematic locales. The price is a crucial factor that considerably holds back the introduction of green construction technology (Locke, Dsilva, and Zarmukhambetova, 2023). The deficiency of knowledge on the part of green technology applications is one of the prominent issues relating to this topic (Maqbool et al., 2023). One hump on this road is an expensive start of the integration of green technology into the existing building. In the writing, it mentions extra costs of finance options and technology adoption.
The government of the UAE policy and the action behind its series have been an integral part of the majority of the green building technology adaption with its standout examples. Capable of decreasing the impact on the environment, the advances in green technology get support from the government through financial incentives. A partial introduction of government award and recognition programs ICNAR (Saradara et al., 2023) is yet there. Studies of the effectiveness of government-implemented programs are among the factors that can encourage the development of a green-building culture.
[bookmark: _Toc158918336][bookmark: _Toc158839909]The green technology adoption in the regulation area is very vital for successful implementation strategies and the creation of environmentally friendly practices to be used by all (HafDz et al., 2023). One of the decisive elements is the alignment between the sustainable project management paradigms and the regulations so that the function of the rule-making apparatus can be assessed by providing the assessment of how this (the regulatory framework) has made a transformative change across sectors. From the planning stage of the government, implementing strategic measures, incentives and environmentally friendly laws and regulations are crucial for sustainable uptake of eco-friendly solutions within the construction industry and the business world. Through the government of the UAE, particularly, which has articulated ambitious goals to make the construction sector global, the sector can boldly be the leader of sustainable practice, and such would be committing the country to environmental stewardship and innovation (El Khatib et al., 2020).
The present article aims to assess the increasing role of governmental policies towards the creation of favourable circumstances for eco-friendly and successful project management operations within the local UAE construction sector (Lukiyanto & Wijayaningtyas, 2020). Through studying strategic policies undertaken by the government, it is obvious that all-round governmental support plays a key role in building a culture of sustainability and an efficient transition across the whole industry. The document also shows that policymakers should understand the strategic importance of linking their priorities with industry interests so that the more comprehensive development and implementation of green technologies and sustainable management techniques can be attained.
Also, the operational performance of green technology in the building sector is highly affected by government regulations and policies (Ghosh, Mandal & Ray, 2021). It is through the enforcement of different laws, and the offering of incentives and programs that the effectiveness of public finance in building sustainable systems becomes an evident fact. With the use of tax concessions and financial support for green technologies, governments will be able to favour and adopt more sustainable technologies in construction activities by providing proper regulatory processes for that. That is not only new technology driven by such policy measures but also economic ones for the businesses who can invest in sustainable solutions, so developing a more sustainable and resilient built environment.
[bookmark: _Toc162106062]Influences on Developing a Sustainable Project Management Environment in the UAE Construction Industry
Environmental sustainability has been proved to be one of the biggest considerations in UAE’s construction industry which, however, is proof of the growing awareness and importance of environmental issues of all nations on the planet and adopting sustainable approaches to construction. Certainly, technology plays one of the leading roles in changing the way project management is sustainably orientated in construction, however, it is not determinable by itself. For example, customers give much thought to environmental consideration and therefore they are likely to prefer green building materials and environmentally friendly technologies (Lamptey et al, 2021). The increasing need for eco-friendly products and services is not only bringing sustainability into construction company solutions but also pushing them to think outside of the box and redesign solutions to suit this niche.
In addition, governments utilize sometimes quite complicated legislation to help cultivate environmental consciousness in the construction sector. Regulatory frameworks that require or encourage adoption of the sustainable building methods, serve as an engine, which runs a problem through a machine and rearranges the parts in a way that generates a decrease in carbon footprint (Ajmal et   al., 2022). The government does this by establishing standards, incentives, and penalties thus creating a regulatory environment which highly values compliance with sustainability goals hence recognizing and comprehensively enhancing the technologies of green construction.
Besides the government initiatives, the whole industry has also carried out its diversity of actions in promoting sustainability. Stakeholders’ cooperation and sharing of information have played an ascending role, which promotes the dissemination of the most effective methods and creative solutions. Smart project management of this kind could be attained. In addition, with the rise of sustainable training and education undertakings, eco-consciousness has played a vital role. Training sessions, workshops and certification are now some of the major types of programs offered to achieve awareness and acquire skills needed in sustainable construction which is in most cases left to professionals who have the knowledge and expertise needed and utilized to push sustainability further.
[bookmark: _Toc158918337][bookmark: _Toc158839910][bookmark: _Toc162106063]Economic Restraints in Sustainable Project Management
The financial element, however, has a paramount role when it comes to using sustainable building methods within the UAE. It becomes apparent that sustainable project management ventures usually deal with immensely high initial costs, which on their own can present an obstacle to the adoption of this approach. Earlier studies, for example, the work of Ghosh, Mandal & Ray (2021), had established that the industry, which needs upfront tremendous investments in any long-term sustainable endeavour, encounters challenges of enough engagement in such an initiative (Umar, 2022). In a situation where competition is fierce and demanding of finances, it becomes difficult for the companies to be able to put together the resources necessary to start up or sustain a project solar project. The rising costs caused by contestation make the application of sustainability programs even more difficult, robbing the sector of an opportunity to replace traditional non-environmentally friendly practices.
Discerning the fine line dividing green targets with financial stability poses a complex, yet challenging objective. It has aspects that are seemingly opposite to each other which are harmonized through an understanding of financial dynamics and strategic planning. Prudent financial models and convenient strategic frameworks should play a crucial role in introducing social and environmental considerations in financial policymaking so that it would not only meet sustainability goals but also improve the profitability of the business. Through the utilization of cutting-edge financial tactics and implementing a proactive approach to project budgeting, it is easier for organizations to handle the financial challenges of sustainability in project management.
Additionally, the successful implementation of economic restrictions in implementing sustainable project management goes beyond financial planning itself. Discovering the stakeholders, legal compliance, and technological innovations should also be taken into consideration. Collaboration of members in the industry with government agencies, financial institutions, and environmental bodies is key in creating individualized financial solutions that back the use of sustainable construction techniques. Furthermore, the regulatory framework with the built-in subsidies which incentivize greener forms of practices and fund-raising should be among the solutions to the hurdles of the financial nature of such initiatives and, therefore, make them possible.
[bookmark: _Toc162106064]Regulatory Obstacles and Legal Complexity
Sustainable projects in the United Arab Emirates (UAE) building industry are faced with numerous legal barriers to successful implementation. As Lambourne (2022) pointed out, the complicated legal environment in the UAE poses a big problem to the sustainability efforts in the construction industry. Legal intricacies can delay the implementation of sustainable practices; the role of a professional legal translation company is not only to translate your documents but also to minimize the legal problems that lead to the discontinuity of the project.
The legal issues’ resolution involves the cooperation of several bodies namely companies involved in the construction, government agencies, and legal experts. Strong collaboration plays an important role in determining obstacles, developing responses, and taking the stress of meeting regulatory requirements. Graham (2023) emphasizes the importance of looking into the legal framework that integrates sustainability into a building process as an example of how the law can support sustainable project management practices.
Moreover, these are Alshuwaikhat and Abubakar (2008) who confessed different barriers possible in the case of sustainable construction in the Middle East with special reference to the UAE. One of these major problems is the existence of several legal and regulatory barriers that are counterproductive in the mainstreaming of sustainable construction practices in our nation's local construction industry. In the context of these results, there is a strong tendency to reduce regulatory and legal problems and consequently, green the construction in the UAE. Through cutting back on regulatory processes, gaining clarity on legal requirements and adapting the legal framework to support the sustainable management of projects, the UAE creates an enabling environment that initially facilitates the process of integrating sustainable project management practices at the project level (Omar & Dulaimi, 2023).  In addition, establishing collaboratives and raising awareness among stakeholders are among other things that help the industry improve its ability to overcome legal challenges and to achieve a more sustainable built environment (Balasubramanian et al., 2020).
[bookmark: _Toc158839911][bookmark: _Toc158918338][bookmark: _Toc162106065]Implementation of Sustainable Practices
The green economy of the United Arab Emirates has progressively become a key driver in devising a sustainable built environment, proved by, for example, the rapid acknowledgement of the fact that sustainable practices are of the greatest importance in buildings and infrastructure. Locke, Dsilva, and Zarmukhambetova (2023) underline that appropriate consideration of tradeoffs between short-term costs and long-term environmental benefits should be a basic rule when on budget. On the other hand, integrating sustainable strategies in construction relies heavily on the legal framework, since it determines how much environmentally friendly policies can be implemented.
These environmental constraints tend to be quite complex and, in some cases, difficult to follow since most companies have to go through a learning process to understand how the relevant laws affect green business activities (Al Hammadi, 2021). Green construction project management, in addition to being an art, is also a science that incorporates legal knowledge to ensure that, the objectives of green environmental sustainability are in line with the regulatory requirements (ALAmeri & Musa, 2021). Nonetheless, institutional frameworks and companies not up-to-date and sticking to old technology can be the gates to the flow of green technology and sustainable practices.
Therefore, among the points, the government policy works should not be omitted nor the collaboration of the stakeholders. El Khatib et al. (2020) stress the role of proactive government involvement and intra-industry coordination in enabling the adaptation of sustainable technologies in the construction sector. Green construction enablement policies by the government in line with incentivizing sustainable practices as well as regulatory support will turn out to be a key factor in the removal of green construction barriers. Furthermore, partnerships among stakeholders which evolve around government agencies, institutions of research, business, and industries are necessary to drive collective action and facilitate a culture of sustainability in the construction industry.
[bookmark: _Toc158839912][bookmark: _Toc158918339][bookmark: _Toc162106066]Impact of Green Technology on Sustainable Project Management
Green technologies have been effectively applied and internalized by the construction sector with the growth of sustainable project management. Similarly, the research was conducted by Amri & Marey-Pérez (2020), successful construction procedures and the use of eco-friendly and energy saving construction materials increased the scope of green technology. A prudent technique of executing the evolving dynamics of green technology is a complete knowledge of it, ranging from the rapid development of green technology to its role in achieving the sustainability goals of the construction sector.
The most important point to remember in the progress of green building technologies is that they deserve respect for the values they are endowed with (Umar, 2022). These are technologies which are synonymous with their efficiency and smooth operation, offering advantages that are not only confined to environmental impact. It is highly relevant to explore the trend of green technologies in the industry and incorporate them in daily activities to encourage sustainable behaviours and contribute to widespread acceptance of them (Liu et al., 2022).
However, the challenges which stand for the utilization of the eco-technologies of the construction sector are as numerous as the benefits it has brought. Financial issues constitute a big hindrance to local businesses since the initial expenditure is usually discussed as the reason why they do not embrace sustainable practices. Besides that, there might be a barrier to the change of conventional approaches and traditional techniques, so the recent technologies remain at the level of adoption (Tran et al., 2020).
Tackling the limitations on capacity, construction, technical and regulatory compliances as well as financial planning involves multiple facets; these include stakeholder engagement and regulatory support, among others. Through fiscal instruments including perks, subsidies, as well as grants, the governments can ease the financial restrictions and encourage companies to invest in green technologies. Also, encouraging the development of a culture of innovation and permanent improvement within the industry can be effective in reducing the resistance to change and, therefore, the adoption of sustainable behaviours (Xia et al., 2021; Celik et al., 2023).
[bookmark: _Toc162106067]Research gap
Sustainable project management is a complex and dynamic topic in the UAE construction industry that requires continual innovation and research to address major difficulties and fill knowledge gaps. The extensive literature study revealed many sustainable project management components. Some topics need greater study and thought. The study found five major knowledge gaps after reviewing the literature, which is discussed below.
The UAE construction sector needs further research to gene make sustainable practices difficult to adopt, according to study. Novel financing techniques' feasibility and efficiency have not been adequately tested. Recent developments in sustainable financial solutions are presented by Agrawal et al. (2023). Unfortunately, there is little evidence on how well these solutions resolve financial problems and sustain long-term construction project investment. Further study on the feasibility, scalability, and impact of alternate finance sources for sustainable project management systems is needed to fill this knowledge gap.
Second, green technology and smart buildings in project management frameworks have received little research. The UAE construction industry lacks significant reviews of these technologies' interoperability, integration, and long-term effects. El-Sayegh et al. (2021) considered smart building technologies crucial. However, they should explain how to use these tools in sustainable project management. Research on how construction companies successfully incorporate green technology is essential to promote sustainability, reduce environmental impact, and boost productivity.
UAE construction companies' legal and regulatory issues have received little investigation. There is little information on regulatory framework conflicts with sustainable goals and administrative and legal issues. Recent research has emphasized regulatory complexity and prioritized sustainability requirements. Post et al. (2020) acknowledge regulatory constraints, although they do not elaborate. The regulatory environment, sustainable project management difficulties, and best practices should be the focus of future study.
A lack of research on the UAE construction sector's stakeholder involvement methods for sustainable agreement is also notable. Current research shows that sustainability initiatives need stakeholder partnerships. Current approaches for addressing conflicts of interest and agreeing on sustainability objectives are shallow. Uaita-García et al. (2022) stress the significance of including stakeholders in research, but provide no specific strategies for success. To improve sustainable project outcomes in construction projects, more research is required on stakeholder involvement frameworks, collaborative decision-making techniques, and communication techniques.
The research has limited evidence that sustainable project management approaches have long-term environmental effects. The efficiency of sustainable practices and technology has been the subject of several studies. Unfortunately, construction project environmental impacts, climate change resistance, and sustainability are little documented. Orikpete, Ikemba, and Ewim (2023) briefly discuss environmental advantages but not long-term effects. Future studies should examine resilience, carbon footprints, and life-cycle effects. These methods are needed for sustainable project management effect assessment.
[bookmark: _Toc158918340][bookmark: _Toc162106068]Chapter:4 Methodology 
Top of FormMethods of research involve various procedures as well as the processes best fit to confirm the problem which arose in the primary statement of the researcher (Bouncken et al., 2021). Within the current study, the researcher has been emphasizing exploring challenges the construction sector of UAE encounters while implementing sustainable project management practices. The selection of accurate methodologies assists investigators in the accomplishment of expected results (Arndt et al., 2022).  A quantitative questionnaire appropriate for the study was selected. Primary Data collection techniques will used to investigate the objectives of the study. The study will focus on the private construction sectors in the UAE as the location. The sample size will be selected from this sector. The collected data will be analysed using the SPSS data analysis technique.
[bookmark: _Toc158918341][bookmark: _Toc162106069]Research philosophy.
Research philosophy provides knowledge about the source of information while investigating particular phenomena. Philosophies within research studies pertain to patterns through which data would be gathered during examination objectives (Khatri, 2020). Creating resourceful knowledge through various methods is a philosophical concept. Examining problems through varied patterns enables researchers to generate expected outcomes within the expected time. 
To justify the study hypothesis, identifying the originality of information is an essential aspect of the research. To inspect external realities enables the researcher to obtain outcomes way beyond their own understanding (Tamminen and Poucher, 2020). Philosophy is categorized into interpretivism and positivism, which are selected based on researchers' observations and research methodologies being considered while investing in research questions. 
[bookmark: _Toc158918342][bookmark: _Toc162106070]Interpretivism
The interpretivism approach indicates the interpretation of the knowledge that human subjects involved in studies have. To accomplish the objectives of research studies, collected data is interpreted in a way that is understandable to the study's readers. Interpreting information varies among persons as a level of knowledge and understanding regarding a particular research topic defines how well human subjects interpret information (Junjie and Yingxin, 2022). Researchers are interested in engaging participants who have previous and existing knowledge of a topic.
Within the current study, the researcher is interested in identifying challenges faced within the implementation phase of sustainable project management in the UAE's construction sector. Hence, involving participants with prior knowledge about existing project management risks within construction companies would provide a thorough and in-depth understanding of this topic. Interpretivism philosophy implies how selected participants perceive a wonder that the researcher is interested in examining (Scauso, 2020). 
[bookmark: _Toc158918343][bookmark: _Toc162106071]Positivism 
The positivist approach indicates scientific information collected with controlled labs. Secondary data collected by means of experimental observations prescribe positivism philosophy. Additionally, factual information obtained by conducting measurements brings a precise data set that can be used within studies (Park et al.,2020). Observations that can be quantified, which further lead the researcher to perform statistical evaluation, are referred to as the positivism approach. Secondary data collected within cross-sectional studies based on experimentations indicates a positivist approach. Additionally, secondary data collected through authentic secondary sources, i.e., Google Scholar etc., implies a positivist philosophy. 
[bookmark: _Toc158918344][bookmark: _Toc162106072]Justification of interpretivism philosophy 
For the current research, the researcher emphasizes the consideration of an interpretivist philosophy. This approach will be used to examine the existing challenges faced by the construction sector in the UAE regarding the sustainable implementation of project management methods and tools. Stakeholders will be involved to gain insights into the risks associated with using appropriate project management techniques. 
[bookmark: _Toc158918345][bookmark: _Toc162106073]Research approach
The research approach provides a direction of the study researchers are interested to consider. Selected patterns during investigation make readers knowledgeable about the researchers' strategy while exploring the objectives of the study. The selected approach provides an overview of the way in which the researcher addressed the problem statement (Mulisa,2022). The research approach is categorized into inductive and deductive. 
[bookmark: _Toc158918346][bookmark: _Toc162106074]Inductive approach 
Inductive reasoning implies observations performed by the researcher to gain a broader understanding of the phenomena under examination. The inductive approach prescribes the researcher's interest in inspecting research questions from the initial stage or ground level. Researcher's preliminary emphasis is to perform an investigation by involving the real world. Gathering observations while interacting with the surrounding environment is the primary focus while conducting investigations through inductive reasoning (GHR and Aithal, 2022). Regardless of past social theories, researchers perform studies to obtain social theory as an end result. 
[bookmark: _Toc158918347][bookmark: _Toc162106075]Deductive approach 
In the deductive approach, the researcher emphasizes considering past social theories to obtain variables for the investigation. Studies in which researchers are interested in exploring the impact between factors make use of hypothesis statements (McKibben et al., 2020). By developing a hypothesis, researchers examine the relationship between the variables of the study. Based on the results of the study, hypothesis statements are accepted or rejected, respectively. The end result of the deductive approach is to generate social theory, which future researchers can utilize within their studies. 
[bookmark: _Toc158918348][bookmark: _Toc162106076]Justification of deductive approach 
For the current study, the researcher has emphasized considering a deductive approach while inspecting the impact of challenging factors during the implementation phase of project management within the UAE's construction sector. While exploring the relationship between independent and dependent variables the researcher makes use of hypothesis statements, which are further validated during the course of the study.  
[bookmark: _Toc158918349][bookmark: _Toc162106077]Research design
Research design provides patterns adopted within studies while inspecting knowledge of identified problems (Rezigalla, 2020). Researchers' strategy while examining objectives is identified through the selected design of the investigation. Research designs provide readers with an overview of the overall methodological approach considered by researchers while exploring the questions of the study. 
The data collection technique is selected, and the data analysis approaches the investigator selected are acknowledged by means of the research design. Research design prescribes a systematic structure followed while initially defining the objectives of the study till its accomplishment by means of various research approaches. With a selection of appropriate research designs, accurate outcomes are obtained. Research design is categorized into quantitative and qualitative (Mohajan, 2020). 
Due to the nature of the research problem identified, the study’s research design was based on the quantitative method, which was appropriate to investigate the hypothesized relationships among variables (Mohajan, 2020). The research design followed the steps shown in (Figure 03) to answer the research questions Hussain et al., (2019): 
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Figure 3: Quantitative Research Design
[bookmark: _Toc162106078]Quantitative Research 
Quantitative research design emphasizes making use of a numeric set of interpretations by using the statistical formation of data to justify results by presenting factual knowledge (Skinner, 2020). To validate assumptions, concepts, perspectives, and perceptions statistical data is collected through various data collection techniques to bring productive outcomes for the study. While inspecting the relationship between variables of the study, quantitative designs are considered. 
Quantitative investigations are carried out to examine the cause-and-effect relationship between independent and dependent variables. With graphical illustrations and mathematical representations logical arguments are presented among readers to make them aware of the quantitative results generated (Novosel ,2022). With statistical demonstration, the extent of the relationship is explored between the considered variables of the study. Hypothesis statements are accepted and rejected by means of quantitative studies. 
[bookmark: _Toc162106079]Justification of quantitative research 
The current study employs a quantitative questionnaire to assess the primary challenges encountered in implementing sustainable project management practices in construction projects across the UAE. Quantitative research methods are utilized to predict the relationships between the study variables, providing valuable insights into the factors complicating the execution of project management tools.
[bookmark: _Toc162106080]Data collection Methods 
Collecting data within researchers is a primary aspect that researchers consider while addressing the problem statement of the study. Selecting relevant data collection methods depends on the research design being selected for the investigation (Pandey and Pandey, 2021). To gather information for the study, different data collection techniques are used depending on the investigators understanding and the way in which results are required to be gathered. Primary and secondary data collection methods are major techniques researchers utilize while inspecting the objectives of the study. Within the primary data collection method, the investigator emphasizes gathering information from human subjects. First-hand information collected during the course of the investigation refers to primary data obtained. For collecting primary data during the course of an investigation, different data collection methods are used, i.e., questionnaires and interviews (Jain, 2021). For collecting secondary data authentic secondary sources are used within research studies including i.e. Google scholar, Science direct, Scopus etc. where quality amount of secondary research articles are available to be used within studies (Felizardo et al.,2020). To extract secondary information from authentic secondary database is carefully performed by research scholars to gain resourceful information for research studies. Secondary data can be gathered through publically available sources. Additionally, to gather secondary data set scientific investigations are performed within controlled labs as data collected through observational experiments prescribes secondary data.
[bookmark: _Toc158918350][bookmark: _Toc162106081]Explanation and justification of the methods    
[bookmark: _Toc162106082]Primary data collection technique  
In the primary data collection process, the researcher focuses on gathering information directly from human subjects. This first-hand information is considered primary data. Various methods are employed to collect primary data during the investigation, such as questionnaires and interviews (Jain, 2021). Within quantitative studies, primary data is collected through a survey approach through which participants' responses are obtained. To collect responses, a close-ended questionnaire used as a data collection tool while gathering primary through the survey technique (Taherdoost, 2021). To measure responses gathered through the survey technique, a 5-point Likert scale used during survey (Westland, 2022). Online survey method is conducted (GHR and Aithal, 2022).
[bookmark: _Toc162106083]Justification of primary data collection technique 
The size of the sample plays a critical role in determining the accuracy and reliability of the model that researchers aim to estimate (Brown, 2015). Hair et al., (2010) introduced guidelines stipulating a minimum sample size (i.e., N ≥ 100) and the minimum number of cases per parameter (i.e., at least 5–10 cases per estimated model parameter). MacCallum et al., (1996) also provided recommendations for minimum sample sizes based on degrees of freedom and effect size. Brown (2015) and Hair et al., (2010) emphasized that the determination of sample size should be contextualized within the specifics of the dataset and model, taking into account several factors including the complexity of the model, multivariate normality of the data, the estimation method employed, the extent of missing data, and the average error variance of measured variables. Brown (2015) and Hair et al., (2010) evidently mentioned within their studies that sample size needed to consider based specific models used during the course of research.
[bookmark: _Toc158918351][bookmark: _Toc162106084]Development of the Framework
In order to explore the correlation between the costs of green practices in UAE building projects, UAE building policies fostering sustainable project management, and stakeholders' perspectives on sustainable project management within the UAE construction sector, in relation to the Implementation of Sustainable Project Management in the UAE, the framework illustrated in the (Figure 04) was formulated. This framework aims to evaluate both the existence and the magnitude of the relationship among the three independent variables and the dependent variable, Implementation of Sustainable Project Management.
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Figure 4: Conceptual Framework
[bookmark: _Toc158918352][bookmark: _Toc162106085]Piloting 
For the current study, the researcher will carry out pilot testing involving an industry expert and an academia. A small proportion of the sample is collected to measure the outcomes of pilot testing and to examine the authenticity of the questionnaire survey considered for the investigation. Therefore, stakeholders who are associated with construction companies in the UAE have been involved in a pilot testing phase. The rationale for considering pilot testing is to perform observation to examine the authentication of the data set as it acknowledges the investigator to overcome ambiguities or any flaws that might occur prior to actual surveys being conducted during the course of an investigation (Giudice et al., 2020).
[bookmark: _Toc158918353][bookmark: _Toc162106086]Data Analysis
Data analysis is a key phase in many kinds of research because it is a way to investigate the information. In this particular research study, the data field obtained from the survey is being analyzed using quantitative methods in the SPSS Statistical tool. According to McCormick & Salcedo (2017), descriptive statistics, correlation analysis, and simple regression models were assessed by SPSS, a statistical software package. A SEM (Structural Equation Modeling) technique was used to explore and obtain causal relationship estimates by a combination of statistical data with qualitative assumptions of the cause and effect. SEM according to social sciences and other disciplines of research is a tool to examine the nonlinear relationship between different variables. For scientists, it acts as a mechanism that lets them perform laboratory experiments with complicated theoretical models, in which the latent (non-manifest) variables are linked to the manifest (observable) variables. Meanwhile, SEM can be used in a method that allows for measurement error, making the relationships between variables more accurate estimation (Fuller, 2009). Through an assessment of the data and information, managers will be able to identify the occurrence of this activity, the underlying trends as well as the likely precipitants of challenges when implementing sustainability project management practices within the UAE construction industry.
[bookmark: _Toc162106087]Population
In this context, the population of the study refers to the entire group that the research aims to investigate. Population thence refers to whole group of people whom would be involved within research study while investigating on particular research problem. Entire proportion of people on whom investigator wants to draw conclusion onto indicates population (Villarosa et al.,2021). The target population for the current study includes professionals and stakeholders in the UAE's construction sector, particularly those involved in sustainable project management. This group comprises project managers, construction industry specialists, policymakers, and others with a comprehensive understanding of the challenges associated with implementing sustainability initiatives.
[bookmark: _Toc162106088]Sample      
Since studying the entire population may be impractical, the study is conducted on a representative subset known as sample. The sample size should be a significant factor to ensure that the data obtained reflect the larger population. Results gathered from sample of the population are implemented on whole set of population on whom investigator is interested to conduct research on (Hennink & Kaiser.,2022). It would be challenging for investigator to carryout research on larger group of population thence small proportion of people are extracted from entire set of population. Nunnally and Bernstein (1994) advised having 20 to 30 participants per independent variable in SEM studies to enhance the likelihood of replicable results and mitigate the risk of mere artifacts. 
For the current study, the primary data collection method has been used to investigate insights about challenging factors encountered by project managers while handling complex construction projects in the UAE. Primary information from 50 participants will be gathered for the investigation using the questionnaire survey technique. Hence, 50 participants considered for the investigation justifies methodological suggestion provided by researcher.
[bookmark: _Toc162106089]Sampling Techniques
In order to make the sample representative and unbiased, appropriate sampling methods should be used. For this research, purposive sampling may be used in combination (Campbell et al., 2020). Purposive sampling enables the recruitment of participants who have relevant knowledge and experience concerning sustainable project management challenges in the UAE construction sector.
[bookmark: _Toc162106090]Validity and Reliability
Validity and reliability of the study must be undertaken to ensure that this credibility has been secured in a positive way (Cypress, 2017). The content validity is going to be raised by matching the questions with instructions developed within survey and background gathered in scientific publications. To ensure the construct validity, a rigorous pilot testing phase with stakeholders will be performed to perfect the instrument of survey. Moreover, Cronbach’s alpha test will be used to determine the reliability of survey questions, ensuring that all responds conform properly Taber, 2018).
[bookmark: _Toc162106091]Limitations of Research Designs
Carefully considered limitations can still impact study results. Firstly, the cross-sectional nature of the research design poses challenges as it does not capture dynamic changes over time. Additionally, using a survey method could introduce response bias, as respondents may provide socially acceptable answers, which is not unreasonable to assume. Relying solely on quantitative data may limit the depth of understanding and overlook qualitative perspectives. Furthermore, the generalizability of the findings may be limited to specific contexts, such as the construction sector in the UAE (Viswanathan, 2022).
[bookmark: _Toc158918354][bookmark: _Toc162106092]Research Ethics
As a result, issues in ethics feature evenly when one is thinking of any research. The study abides by ethical principles. Informed consent must include the discussion of activities involved in the study to be conducted with participants. Participant identities will be protected with anonymity of the information collected as such confidentiality becomes fostered. In addition, beneficence will be demonstrated through this work, avoiding any harm to the participants owing to the probable contribution of research findings. All the existing in a potential to be ethical issues will be stated transparently, and special effort is described throughout regarding to research within reach of leading institutions and organizations’ directions (Ferrell and Ferrell,2021).
[bookmark: _Toc162106093]Chapter:5 Findings   
[bookmark: _Toc162106094]Quantitative findings 
The section on quantitative findings provides in-depth knowledge based on participants' responses gathered through the survey questionnaire approach. Primary data collected has been evaluated through SPSS software, which will be used to analyze green challenges encountered by construction managers during the project management phase.  
[bookmark: _Toc162106095]Reliability analysis
A reliability test is performed to examine consistency within the responses of participants who have been involved during the course of the investigation. A threshold value of reliability is determined to be 0.7 as values more than the threshold value indicate that the data set is reliable enough to include within studies. However, values lower than the threshold value denotes that the data set is not reliable. 
[image: ]
The calculated value of reliability, as mentioned in the above figure, is 0.833, which denotes that the data set is highly reliable and can be included in the study. 
[bookmark: _Toc162106096]Frequency distribution
To examine the occurrence of responses, a frequency test is performed within research studies as it enables an investigator to examine how frequently participants have responded based on measurement options of the Likert scale.   
	INDEPENDENTVARIABLESaUAEBuildingCostsArehigherproduc

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	25
	45.5
	45.5
	54.5

	
	Disagree
	2
	3.6
	3.6
	58.2

	
	Neutral
	8
	14.5
	14.5
	72.7

	
	Strongly agree
	7
	12.7
	12.7
	85.5

	
	Strongly disagree
	8
	14.5
	14.5
	100.0

	
	Total
	50
	100.0
	100.0
	



It is evident from participants' responses that higher production costs raise challenges within the sustainable accomplishment of construction projects. Increased operational expenses during the project implementation phase potentially raise complexities in managing the project budget. The majority of participants strongly agreed on being asked, which denotes the adverse influence of production expenses on reducing feasibility in sustainable project attainment. Higher production costs have proven to be major obstacle for construction sector as to manage operational budget and to accommodate operational activities within prescribed budget is necessary. Cost-effectiveness is necessary phase within sustainable project management that project managers are needed to accommodate. 
	Docosteffectivestrategieshelpminimizebuildingcostsforco

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	25
	45.5
	45.5
	54.5

	
	Disagree
	1
	1.8
	1.8
	56.4

	
	Neutral
	9
	16.4
	16.4
	72.7

	
	Strongly agree
	11
	20.0
	20.0
	92.7

	
	Strongly disagree
	4
	7.3
	7.3
	100.0

	
	Total
	50
	100.0
	100.0
	



Participants' responses outline that with cost-effective dimensions, building costs can be potentially reduced while organizing any construction project. The majority of participants agreed while being asked, which denotes the significance of cost-effective dimensions utilized within construction projects.
	Doyoubelievepurchasingsustainableresourcesforgreenconstr

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	19
	34.5
	34.5
	43.6

	
	Disagree
	3
	5.5
	5.5
	49.1

	
	Neutral
	8
	14.5
	14.5
	63.6

	
	Strongly agree
	15
	27.3
	27.3
	90.9

	
	Strongly disagree
	5
	9.1
	9.1
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about an increase in production costs due to the purchase of renewable resources, 19 participants agreed, which denotes that the implementation of renewable resources is associated with increased business expenses within construction projects.  

	Ratherdoyouconsiderexistinginventorypricingdimensionsad

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	18
	32.7
	32.7
	41.8

	
	Disagree
	3
	5.5
	5.5
	47.3

	
	Neutral
	10
	18.2
	18.2
	65.5

	
	Strongly Agree
	15
	27.3
	27.3
	92.7

	
	Strongly disagree
	4
	7.3
	7.3
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the significance of the inventory pricing model construction sector companies are using. It is evident from participants' responses with sustainable prices that a quality amount of renewable raw materials that can be used within construction projects can be purchased. 
	Ratherworkersdemandhigherwageswhoworkwithintheconstr

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	21
	38.2
	38.2
	47.3

	
	Disagree
	3
	5.5
	5.5
	52.7

	
	Neutral
	7
	12.7
	12.7
	65.5

	
	Strongly agree
	14
	25.5
	25.5
	90.9

	
	Strongly disagree
	5
	9.1
	9.1
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about remuneration packages demanded by workers within construction, it is evident from participants' responses that front-line labourers demand higher daily wage payments while working on construction projects in the UAE. 
	Ishiringacheaplabourforcewithincomplexphaseconstruction

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	19
	34.5
	34.5
	43.6

	
	Disagree
	8
	14.5
	14.5
	58.2

	
	Neutral
	8
	14.5
	14.5
	72.7

	
	Strongly Agree
	12
	21.8
	21.8
	94.5

	
	Strongly disagree
	3
	5.5
	5.5
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the recruitment of a cheap labour force within construction projects being a sustainable approach, 11 participants disagreed, which indicates that to process sustainable dimensions within the construction phase, highly qualified and experienced labourers need to be hired. 
	Ratherhigheroperationalcostsarerequiredwhileadoptingsust

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	21
	38.2
	38.2
	47.3

	
	Disagree
	4
	7.3
	7.3
	54.5

	
	Neutral
	7
	12.7
	12.7
	67.3

	
	Strongly agree
	15
	27.3
	27.3
	94.5

	
	Strongly disagree
	3
	5.5
	5.5
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the elevation of operational expenses due to sustainable practices being adopted within construction projects, 36 participants agreed that sustainable implementation during the project management phase is associated with increased operational costs. 

	Ratherwouldashortageofskilledlabourcosthigherexpenses

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	22
	40.0
	40.0
	49.1

	
	Disagree
	1
	1.8
	1.8
	50.9

	
	Neutral
	8
	14.5
	14.5
	65.5

	
	Strongly agree
	17
	30.9
	30.9
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the impact of a shortage of skilled labour force on the effectiveness of construction projects, participants mentioned that it would elevate operational expenses. 39 participants agreed on being asked, which denotes that lower-skilled workers would potentially raise operational complications and cost factors. 
	Wouldinvestmentinthetrainingofthelabourforcebeanexpen

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	19
	34.5
	34.5
	43.6

	
	Disagree
	2
	3.6
	3.6
	47.3

	
	Neutral
	9
	16.4
	16.4
	63.6

	
	Strongly agree
	17
	30.9
	30.9
	94.5

	
	Strongly disagree
	3
	5.5
	5.5
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the expensive nature of the training of labourers, participants agreed, which indicates that during the project management phase, spending on labour training would raise the operational burden. 36 participants agreed on being asked, which denotes that higher labour training costs can be ineffective within the sustainable accomplishment of project deliverables within the construction industry. 
	Doautomationandaugmentedrealitytechniquessupportprojectm

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	24
	43.6
	43.6
	52.7

	
	Disagree
	3
	5.5
	5.5
	58.2

	
	Neutral
	8
	14.5
	14.5
	72.7

	
	Strongly Agree
	13
	23.6
	23.6
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	50
	100.0
	100.0
	



Participants agreed on being asked about the support digital technology provides in sustainable construction projects in developing building models. 37 participants agreed on being asked, which denotes that augmented reality and 3D models would enable project handlers to construct sustainable project designs. 
	BUAEBuildingPoliciesDoyouthinkgreenpoliciescontribut

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	25
	45.5
	45.5
	54.5

	
	Disagree
	2
	3.6
	3.6
	58.2

	
	Neutral
	7
	12.7
	12.7
	70.9

	
	Strongly agree
	14
	25.5
	25.5
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the effectiveness of green policies, 39 participants agreed, which denotes that with the implementation of sustainable practices, waste is eliminated within construction projects. With green initiatives, renewable resources would be consumed for the accomplishment of project goals. 
	Docosteffectivedimensionssupportsustainablepolicieswithin

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	24
	43.6
	43.6
	52.7

	
	Disagree
	2
	3.6
	3.6
	56.4

	
	Neutral
	6
	10.9
	10.9
	67.3

	
	Strongly agree
	15
	27.3
	27.3
	94.5

	
	Strongly disagree
	3
	5.5
	5.5
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the significance of cost-effective practices, 39 participants agreed, which denotes that by managing operational expenses, construction wastes are eliminated. Sustainable measures can be utilized by construction companies in the UAE through quality assurance dimensions. 
	Dodigitaltechnologicalinitiativesassistconstructionmanag

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	23
	41.8
	41.8
	50.9

	
	Disagree
	2
	3.6
	3.6
	54.5

	
	Neutral
	11
	20.0
	20.0
	74.5

	
	Strongly agree
	12
	21.8
	21.8
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the effectiveness of digital technologies, participants evidently mentioned that with green technological implementation, sustainable project outcomes are achieved within the expected time scale. 35 participants agreed on being asked, which denotes that spending on digital automation would enable reducing operational complexities and construction errors. Policies related to implementation of digital technologies would be supportive while implementing sustainable project management dimensions within construction projects. Execution of green technologies is essential phase within construction projects as new digital techniques are more effective in-terms of managing environmental wastage and in reducing operational costs.
	Docosteffectivedimensionssupportsustainablepolicieswithin

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	20
	36.4
	36.4
	45.5

	
	Disagree
	3
	5.5
	5.5
	50.9

	
	Neutral
	8
	14.5
	14.5
	65.5

	
	Strongly agree
	16
	29.1
	29.1
	94.5

	
	Strongly disagree
	3
	5.5
	5.5
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the benefits of cost-effective dimensions implemented by project managers within construction projects, participants agreed that with sustainable operational decisions, construction expenses are minimized. 36 participants agreed that indicates the contribution of a cost-effective approach in the completion of sustainable construction projects. 
	Couldprojectmanagerswiththeimplementationofsustainablep

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	13
	23.6
	23.6
	32.7

	
	Disagree
	10
	18.2
	18.2
	50.9

	
	Neutral
	10
	18.2
	18.2
	69.1

	
	Strongly agree
	4
	7.3
	7.3
	76.4

	
	Strongly Disagree
	13
	23.6
	23.6
	100.0

	
	Total
	50
	100.0
	100.0
	



While examining the role of sustainable policy initiatives in reducing construction costs, 17 participants agreed, which denotes that with the implementation of transparent policies, sustainable construction outcomes are achieved.
	Rathertrainingrelatedpoliciesneededtobepromotedwithint

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	24
	43.6
	43.6
	52.7

	
	Disagree
	2
	3.6
	3.6
	56.4

	
	Neutral
	11
	20.0
	20.0
	76.4

	
	Strongly agree
	11
	20.0
	20.0
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the effectiveness of implementing training programs within construction projects to elevate operational productivity for labourers, 35 participants agreed that on-site training is significant in improving the performance of the front-line labour force. 
	Ratherareemployeehealthandsafetypoliciesprerequisitesto

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	25
	45.5
	45.5
	54.5

	
	Disagree
	4
	7.3
	7.3
	61.8

	
	Neutral
	7
	12.7
	12.7
	74.5

	
	Strongly agree
	12
	21.8
	21.8
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the effectiveness of health and safety policies in contributing to raising the labour motivation margin within the construction sector, 37 participants agreed that healthcare benefits offered to workers who are more exposed to construction risks are significant. 
	Dowithimplementationoffairwagepoliciesincreasedstaffret

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	9.1
	

	
	Agree
	22
	40.0
	40.0
	49.1

	
	Disagree
	2
	3.6
	3.6
	52.7

	
	Neutral
	8
	14.5
	14.5
	67.3

	
	Strongly agree
	16
	29.1
	29.1
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the effectiveness of fair wage policies in contributing towards retaining front-line skilled workers within construction projects, 38 participants agreed, which indicates that fair wages impose a positive impact on raising the motivation and performance of front-line staff within highly complex phased construction projects.
	Doestheimplementationofwastemanagementdimensionsadoptedb

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	28
	50.9
	50.9
	60.0

	
	Disagree
	1
	1.8
	1.8
	61.8

	
	Neutral
	7
	12.7
	12.7
	74.5

	
	Strongly agree
	12
	21.8
	21.8
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the effectiveness of waste management procedures being consumed within the construction project handling phase, 40 participants agreed that sustainable project goals are achieved with the implication of waste reduction strategies. 
	WouldgreenconstructionmethodsbepractisedwithinUAEconstru

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	22
	40.0
	40.0
	49.1

	
	Disagree
	2
	3.6
	3.6
	52.7

	
	Neutral
	7
	12.7
	12.7
	65.5

	
	Strongly agree
	17
	30.9
	30.9
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	50
	100.0
	100.0
	



While examining a reduction in inventory cost policies contributing to the sustainable implementation of green construction methods, 39 participants agreed on being asked, which denotes that by reducing costs for renewable raw materials, green dimensions would be practised within the construction industry. 
	CSTAKEHOLDERSVIEWDosustainableinitiativesundertakenbyc

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	20
	36.4
	36.4
	45.5

	
	Disagree
	2
	3.6
	3.6
	49.1

	
	Neutral
	8
	14.5
	14.5
	63.6

	
	Strongly agree
	16
	29.1
	29.1
	92.7

	
	Strongly disagree
	4
	7.3
	7.3
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about initiatives practised by construction managers within construction projects adopted in parallel with stakeholders' priorities, 36 participants agreed, which indicates that project managers value the preferences of stakeholders during the project planning phase. 

	Dofinancialinvestorsgainprofitablereturnswiththeimplemen

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	26
	47.3
	47.3
	56.4

	
	Disagree
	1
	1.8
	1.8
	58.2

	
	Neutral
	8
	14.5
	14.5
	72.7

	
	Strongly Agree
	13
	23.6
	23.6
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	5
	100.0
	100.0
	



While asked about the impact of sustainable project outcomes in generating considerable profitability margin, 39 participants agreed, which denotes that with the accomplishment of project deliverables, financial investors are provided with profitable returns. With implication of green technologies improved mechanism would be executed within construction projects based on which profitable returns would be accomplished. Higher profitability rate would enable project handlers to accommodate stakeholders expectations by providing expected returns i.e. dividend payments etc.    
	Doyoubelievethatcorporatesocialresponsibilitiesareachiev

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	19
	34.5
	34.5
	43.6

	
	Disagree
	2
	3.6
	3.6
	47.3

	
	Neutral
	9
	16.4
	16.4
	63.6

	
	Strongly agree
	17
	30.9
	30.9
	94.5

	
	Strongly disagree
	3
	5.5
	5.5
	100.0

	
	Total
	50
	100.0
	100.0
	



While asked about the influence of green practices in accommodating stakeholders' priorities, 36 participants agreed that with sustainable dimensions, corporate social responsibilities are achieved within construction projects. 
	Dointernalbusinessstakeholdersgainahigherlevelofsatisfa

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	20
	36.4
	36.4
	45.5

	
	Disagree
	1
	1.8
	1.8
	47.3

	
	Neutral
	8
	14.5
	14.5
	61.8

	
	Strongly agree
	20
	36.4
	36.4
	98.2

	
	Strongly disagree
	1
	1.8
	1.8
	100.0

	
	Total
	50
	100.0
	100.0
	



While inspecting the influence of sustainable decisions undertaken within construction projects on satisfaction margin for internal project stakeholders, i.e. labourers, etc., 40 participants agreed, indicating that with the implementation of health and safety benefits, a higher level of motivation and increased performance is achieved for front-line labourers. 
	Ratherwithsustainabletechnologicalpracticesclientsatis

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	19
	34.5
	34.5
	43.6

	
	Disagree
	3
	5.5
	5.5
	49.1

	
	Neutral
	11
	20.0
	20.0
	69.1

	
	Strongly agree
	14
	25.5
	25.5
	94.5

	
	Strongly disagree
	3
	5.5
	5.5
	100.0

	
	Total
	50
	100.0
	100.0
	



While examining the role of sustainable technological implementation on customer satisfaction margin, 33 participants agreed, which denotes that the implication of green technological initiatives potentially enables project managers to adopt client-centric dimensions within construction projects. 
	Wouldsuppliersperformapivotalroleasexternalbusinessstak

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	24
	43.6
	43.6
	52.7

	
	Disagree
	3
	5.5
	5.5
	58.2

	
	Neutral
	6
	10.9
	10.9
	69.1

	
	Strongly agree
	14
	25.5
	25.5
	94.5

	
	Strongly disagree
	3
	5.5
	5.5
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the role performed by suppliers in sustainable construction projects, 38 participants agreed, which denotes that by providing quality raw materials, i.e., renewable inventory, etc., sustainable construction outcomes are achieved.
	Dofinancialsupportfromexternalstakeholdersieinvestorse

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	19
	34.5
	34.5
	43.6

	
	Disagree
	3
	5.5
	5.5
	49.1

	
	Neutral
	9
	16.4
	16.4
	65.5

	
	Strongly Agree
	16
	29.1
	29.1
	94.5

	
	Strongly disagree
	3
	5.5
	5.5
	100.0

	
	Total
	50
	100.0
	100.0
	



While asked about the role of financial support provided by investors within the sustainable construction management phase, 35 participants agreed, indicating that for Small-scale construction firms, external investment would potentially enable accommodating renewable materials for carrying out sustainable construction dimensions. 
	Ratherregulatoryauthoritiesandpolicymakersperformasexter

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	23
	41.8
	41.8
	50.9

	
	Disagree
	2
	3.6
	3.6
	54.5

	
	Neutral
	9
	16.4
	16.4
	70.9

	
	Strongly agree
	14
	25.5
	25.5
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	50
	100.0
	100.0
	



While examining the role performed by regulatory bodies in the construction of a green policy framework, 37 participants agreed, which denotes that policymakers contribute efficiently in directing project managers to utilize a sustainable approach during the project management phase through sustainable policies. 
	Ratherwithcommunityconsultationandengagementprogramssus

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	21
	38.2
	38.2
	47.3

	
	Disagree
	1
	1.8
	1.8
	49.1

	
	Neutral
	8
	14.5
	14.5
	63.6

	
	Strongly agree
	15
	27.3
	27.3
	90.9

	
	Strongly disagree
	5
	9.1
	9.1
	100.0

	
	Total
	50
	100.0
	100.0
	



While inspecting the role of community stakeholders in obtaining sustainable opinions within project management planning, the majority of participants agreed, which denotes that community involvement is significant in managing complex phased construction projects. 
	Doestransparentcommunicationamongcommunitystakeholderswi

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	23
	41.8
	41.8
	50.9

	
	Disagree
	2
	3.6
	3.6
	54.5

	
	Neutral
	6
	10.9
	10.9
	65.5

	
	Strongly Agree
	17
	30.9
	30.9
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the role of transparent communication in the execution of green initiatives within construction projects, 40 participants agreed that with collective planning, green challenges are efficiently addressed by project managers.  
	DEPENDENTVARIABLEDImplementingsustainableprojectmanageme

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	24
	43.6
	43.6
	52.7

	
	Disagree
	1
	1.8
	1.8
	54.5

	
	Neutral
	8
	14.5
	14.5
	69.1

	
	Strongly agree
	15
	27.3
	27.3
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	50
	100.0
	100.0
	



While examining the role of sustainable project management decisions undertaken by project managers within construction projects in reducing operational obstacles, 39 participants agreed that denotes the significance of green initiatives being practised by construction project managers.
	Ratherwithsustainablegreenproceduressustainableprojectman

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	27
	49.1
	49.1
	58.2

	
	Disagree
	1
	1.8
	1.8
	60.0

	
	Neutral
	7
	12.7
	12.7
	72.7

	
	Strongly agree
	13
	23.6
	23.6
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	50
	100.0
	100.0
	



When asked about the role of green dimensions in the accomplishment of project management objectives, 40 participants agreed, indicating the significance of green practices performed within construction projects. 
	Ratherstakeholdersprioritiesareaccomplishedwithsustainable

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	
	
	
	
	

	
	Agree
	23
	41.8
	41.8
	50.9

	
	Disagree
	1
	1.8
	1.8
	52.7

	
	Neutral
	9
	16.4
	16.4
	69.1

	
	Strongly agree
	15
	27.3
	27.3
	96.4

	
	Strongly disagree
	2
	3.6
	3.6
	100.0

	
	Total
	50
	100.0
	100.0
	



While examining the accomplishment of project stakeholders' priorities with sustainable project initiatives practised by construction managers, 38 participants agreed, indicating that with green project dimensions, stakeholders, i.e. investors, etc., are provided with dividend payments with the completion of a construction project. 

[bookmark: _Toc162106097]Regression analysis  
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Table of Anova indicates the extent of the relationship between independent and dependent variables as the value of significance, i.e. p-value, etc., needs to be lower than 0.05 to reject the null hypothesis statement. A threshold value of p is considered 0.05, as values less than the threshold value denote that a significant relationship exists between dependent and independent variables, respectively. The above table of ANOVA indicates the value of significance, which is calculated to be 0.00, which denotes that enough evidence exists to reject the null hypothesis statement. Additionally, a higher F value denotes that means values vary from each other, as the calculated value mentioned in the table above is 8.66, which denotes the rejection of the null hypothesis statement.   
[image: ]
Within the model summary, the value of R denotes the extent of the relationship between the predicted values of the independent variable considered in the study and the dependent variable. The model represents the strength of the relationship between each independent variable and dependent variable, respectively. The calculated value of R is 0.740, which is represented in the table above. Additionally, the value of R square lies between the range of 0 and 1 as higher calculated values of R square denote a firm relationship between independent and dependent variables. The calculated value of R square is 0.547, which denotes a medium-level linear relationship between each independent variable and the dependent variable of the study. 
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Within the table of coefficients, respective standardized beta values denote the extent of the relationship between dependent and independent variables. Values ranging between 0 and -1 denote that a negative relation exists, whereas values lying between 0 and 1 show a positive relationship. For the independent variable, i.e. UAE building costs, the calculated beta value is -0.041, which indicates a negative correlation with the dependent variable, i.e. implementing sustainable project management, etc. Additionally, for the independent variable, i.e., the stakeholder view, the calculated beta value is 0.283 etc., which indicates a positive correlation with the dependent variable.  
Values of significance evaluate the significance of the relationship between each independent variable and dependent variable. For the independent variable, i.e. UAE building cost, etc., the calculated value of p is 0.756, which is more than the threshold value, i.e. 0.05, etc., which denotes that there is not enough evidence to reject the null hypothesis statement. In addition, the value of significance for the independent variable, i.e. UAE building policies, etc., is calculated to be 0.144, which is more than the threshold value that represents not enough evidence to reject the null hypothesis statement. While examining for independent variables, i.e. stakeholders' view, etc., the calculated p-value is 0.044, which is less than the threshold value of p, i.e. 0.05, etc., that denotes that there exists enough evidence to reject the null hypothesis statement.   
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Quantitative findings of the investigation outline valuable insights pertaining to the significance of sustainable project management initiatives that need to be practiced within construction projects to overcome green challenges. Quantitative findings outline results gathered through SPSS software by conducting a sequence of statistical tests, i.e. reliability, frequency, regression, etc. Participants' responses gathered through the online survey method have been analysed through statistical software. The value of reliability calculated to be 0.83, which is more than the threshold value demonstrating consistency within the responses of the participants. 
Additionally, the frequency test elaborates on the occurrence of participants' responses based on each survey question. It is evident from the results of the frequency distribution test that increased production costs associated with construction projects raise the extent of challenges for construction project handlers. Increased operational costs at construction sites potentially raise complexities for project managers in the budget management phase. While relating participants' responses to study findings, it is evident that higher operational expenses were determined to be a considerable barrier within the sustainable project management phase (Pham et al., 2020).
In addition, participants' responses collected within the quantitative findings of the study elaborate that with cost-effective strategies, building costs are minimized, which enables project managers to handle the project budget. While relating research findings with participants' responses, it is evident that by handling operational expenses, project deliverables are efficiently achieved (Venkataraman & Pinto.,2023). 
Participants mentioned within their responses that sustainable project resources utilized within construction projects potentially raise operational expenses within construction projects. While relating the responses of participants with studies conducted by scholars, it is identified that operational costs potentially elevate with the purchase of renewable resources for construction projects (Song et al.,2022). 
Inventory pricing dimensions have been described as having a further influence on inventory pricing, as with sustainable prices, a quality number of raw materials are purchased to be used within construction projects. Additionally, the inventory pricing structure for renewable materials is comparatively higher, which demands the implication of sustainable pricing strategies. 
Quantitative findings of the study outline that highly skilled labourers working within construction projects demand a higher wage margin in comparison to workers who don’t have any prior experience and expertise. Additionally, while examining participants' responses, it is evident that the recruitment of cheap labour within construction projects would potentially reduce the significance of the projects. To meet sustainable construction project goals, experienced and qualified workers need to be placed at various construction sites (Willar et al.,2020).
Participants elaborated that the shortage of experienced labour raises operational expenses within construction projects, which reduces the feasibility of green project outcomes. Additionally, based on participants' responses, it is evident that spending on labour training points to be a significant aspect of the accomplishment of sustainable construction outcomes. A study conducted by Maliha et al. (2021) elaborated that training labourers directs them to perform in parallel with standards of procedures. Project deliverables are achieved with the training of front-line labourers who are deployed at construction sites. 
Further quantitative findings outline the role of digital technology within sustainable construction projects. Participants responded and agreed with automated techniques being utilized within complex phased projects. Project managers, through augmented reality technology, would be able to construct schematics and infrastructural layouts of the construction projects (Hajirasouli et al.,2022). It assists in tackling on-site complications during the project construction phase. With the usage of 3-D virtual technology, complexities within the construction process are efficiently identified and mitigated. Additionally, by utilizing lean manufacturing techniques, project managers are able to overcome operational delays and elevated expenses during construction mechanisms. 
Responses gathered from participants outline that with the implementation of a green policy structure, innovation would be practiced within construction projects. Green awareness would direct front-line workers to make use of sustainable procedures during the construction phase. Additionally, it would align the project manager to ensure quality assurance dimensions within the project phase. With quality control measures, project expenses are reduced. A study conducted by Huang et al. (2020) mentioned that with green procedures, environmental impacts are mitigated during the construction phase.  
Participants mentioned that with the implementation of digital methods, sustainable construction goals can be achieved. The findings of Abioye et al. (2021) conclude that with investment in automated technological dimensions, improved decisions are undertaken through which construction-related challenges are mitigated to a larger extent. With agile dimensions, quality practices are executed by project managers. Sustainable construction projects demand the implication of digital technological devices to overcome operational barriers. 
Additionally, the role of green policies has been elaborated in the findings section, as project managers with sustainable implications of quality provisions are able to reduce construction expenses. Sustainability within the construction sector has been actively maintained, with green initiatives being practiced by project managers. In addition, participants' responses outline that training-related practices need to be promoted to ensure workers perform their tasks in parallel to the described standards of procedures. A study conducted by Zavari & Afshar. (2023) stated that increased on-site performance was achieved through timely training sessions organized by project managers. 
Further quantitative findings outline the significance of health and safety provisions to be practiced during construction projects that would enable the maintenance of labourers' well-being when placed at on-site locations. With sustainable implications of safety-related dimensions, the occurrence of accidents and injuries is mitigated by project managers. The findings of Fuller et al. (2022) mentioned that within sustainable construction projects, the implementation of health-related policies is practiced supporting labourers who perform their tasks. Higher motivation for front-line workers reduced the extent of operational errors and performance challenges. 
Quantitative findings further outline the impact of fair wage policies on the labour satisfaction margin within the UAE's construction sector. Participants agreed on being asked about the potential role of transparent wage policy implementation towards workers' motivation. Increased performance of labour and sustainable accomplishment of project outcomes is achieved. Research findings of Pamidimukkala & Kermanshachi. (2021) stated that the implication of a fair wage policy structure enables project managers to increase workers' productivity. 
Further, participants elaborated that the implementation of waste management dimensions contributes to the achievement of sustainable objectives during construction projects. To eliminate operational waste points to be a considerable green initiative through which project managers are efficiently able to address environmental challenges. A study conducted by Alaloul et al. (2020) mentioned that the construction sector has proven to be a major contributor towards environmental degradation. However, with cost-effective dimensions, environmental degradation would be efficiently addressed.  
Quantitative findings demonstrate the effectiveness of inventory cost policies being implemented as a considerable initiative for green practices within construction projects. By reducing raw materials costs, renewable resources would be purchased to accompany project objectives. Findings conducted by Alzoubi et al. (2022) stated that by purchasing quality inventory items, project outcomes are achieved.  
Additionally, it is evident from participants' responses that considering stakeholders' priorities is an adequate necessity while managing construction projects. Stakeholders' expectations are associated with project outcomes. Project managers have significant responsibilities to ensure that project deliverables are developed in a way that stakeholders' respective values are fulfilled. Fulfilling investors' preferences is a considerable aspect of the project management phase. Financial investors seek profitable returns based on the sustainable completion of construction projects (Taghizadeh-Hesary & Yoshino.,2020). 
Quantitative findings further elaborated on corporate social responsibilities that are attained with green practices executed within construction projects. Operational decisions undertaken by project managers perform a significant role in reducing waste generated on construction sites. It is the primary responsibility of the construction project manager to ensure that societies living nearby do not get affected based on operational procedures being adopted during construction projects (Stiles et al.,2021).      
Within the ANOVA table, values of significance demonstrate the relationship between the dependent and independent variables as the value of significance is calculated to be less than 0.05, which indicates that a significant relationship exists between dependent and independent variables. Additionally, the F value is calculated to be 8.66, which indicates that means values vary from each other, denoting enough evident to reject the null hypothesis statement. 
Additionally, within regression analysis, the model summary outlines different statistical values that provide substantial knowledge about the extent of the relationship between variables. The value of R, which is calculated during the study, is determined to be 0.740, which lies between the range of 0 and 1, denoting a firm relationship between variables. The calculated value of R square indicates the firm relationship between variables as the extent of the value that has been predicted within the model summary demonstrates a significant relationship. The calculated value of R square is 0.547, which denotes a medium-scale relationship. Additionally, the value of the adjusted R square outlines the goodness of fit through the model summary as the calculated value is 0.484, which is lower than the calculated value of the R-square.  
In addition, to examine the tendency of the relationship between independent and dependent variables, values have been calculated for a table of coefficients within linear regression. B values in unstandardized coefficient represent magnitude and slope formation between the dependent variable and each independent variable. For the independent variable, i.e. UAE building cost, etc., the calculated value of unstandardized coefficients is calculated to be -0.32, which indicates that a 1 unit decrease in the independent variable brings 0.32 units of decrease in the dependent variable, i.e. implementing sustainable project management, etc. of the study. Additionally, for the independent variable, i.e. UAE building policies, etc., the value of the unstandardized coefficient is 0.218, which indicates that a 1 unit increase in the independent variable would bring a 0.218 unit increase in the dependent variable, respectively.  
In addition, for the independent variable, i.e., stakeholders' view, the calculated value is 0.165, which denotes that a 1-unit increase in the independent variable brings 0.165 units of increase in the dependent variable. 
The value of significance has been elaborated in the table of coefficients, which outlines the relationship between independent and dependent variables. The P-value for the independent variable, i.e. UAE Building costs, etc., is calculated to be 0.216, which is more than the threshold value, i.e. 0.05, etc. It denotes that there is not enough evidence to reject the null hypothesis statement. The calculated p-value for the independent variable, i.e. UAE building policies, etc., is 0.328 etc., which is more than the threshold value, denoting that there is not enough evidence to reject the null hypothesis. Additionally, for the independent variable, i.e., stakeholders' view, etc., the calculated value of P is 0.044, which is lower than the threshold value of 0.05. It denotes that enough evidence exists to reject the null hypothesis statement.  
[bookmark: _Toc162106100]Hypothesis statements and acceptance region 
	Hypothesis
	Statement
	Accepted/rejected

	H1
	There is a significant relationship between UAE building costs and implementing sustainable project management in the UAE's construction industry.
	Rejected

	H2
	There is a significant relationship between UAE building policies and implementing sustainable project management in the UAE's construction industry.
	Rejected

	H3
	There is a significant relationship between stakeholders' views and the implementation of sustainable project management in the UAE's construction industry.
	Accepted



[bookmark: _Toc162106101]Chapter:7 Conclusion and Recommendations    
Current investigations explore valuable knowledge on green challenges faced by project managers while handling construction projects. The study has provided an in-depth understanding of current obstacles that paved complications for the sustainable implementation of green policies. Though construction in the UAE has been well-developed in adopting waste management dimensions based on evidence-based recommendations, researchers have explored thorough evaluation of existing project risks associated with construction projects in the region.  
Considerable strategic efforts paved by the UAE government enabled adequate implementation of sustainable development initiatives. Emirates Green Building Council performed a subsequent role in constructing the UAE as a green economy. Currently, the UAE’s construction sector has adopted varied techniques to accommodate sustainable policies. However, the prescribed challenge that project managers face while implementing considerable initiatives is fulfilling stakeholders' priorities. External and internal business stakeholders have been determined to be major hurdles in terms of accommodating sustainable efforts within construction projects. Major stakeholders include suppliers, contractors, investors, government, etc. Addressing stakeholders' priorities and managing sustainability is more complicated for project managers. 
The introductory section of the study has constructed the research aim and objectives, which have been addressed during the course of an investigation. Additionally, research hypotheses have been constructed in the study. The study's significance has been due to its emphasis on exploring sustainable project management across the UAE's construction sector. By exploring subsequent challenges, i.e. financial constraints, resources, etc., the researcher has provided sustainable outcomes. The construction sector, being a major contributor towards economic stability, has been centered on the implementation of cost-effective dimensions to bring profitable outcomes through the construction of green projects. Additionally, the construction industry is strategically responsible for fulfilling environmental policies and corporate social responsibilities. 
The section of the literature presents abundant secondary knowledge pertaining to green challenges encountered by project managers to bring sustainable project outcomes. The construction sector is more obligated to move towards sustainability-related concerns, which has raised awareness among academic researchers to perform thorough investigations on project risks and barriers associated with them. Literature studies elaborated on the current market size of UAE’s construction sector, which is estimated to grow to nearly $49.40 billion as of 2028.  
Literature findings have provided knowledge about the commitment posed towards sustainability within the UAE construction sector. Studies of scholars have presented subsequent barriers that impose hurdles in terms of the green development phase, including increased costs, consumption of non-renewable resources, lack of knowledge and expertise among the labour force, inadequate leadership dimensions, etc., that potentially raise complications within the successful implementation of project management deliverables.  
The section on methodology outlines measurable insights about the research method being adopted during the course of an investigation. The research philosophy selected by an investigator is interpretivism, which elaborates knowledge about how people perceive while inspecting the research objectives of the study. The rationale for considering the interpretivism school of thought has been due to the evidence-based dimension. By involving participants, i.e. project managers, etc., the researcher has been able to gather sound knowledge about current project challenges faced during construction projects.  
The section on quantitative findings has provided an overview of participants' responses based on a closed-ended questionnaire developed by the investigator. With different statistical tests, detailed knowledge has been presented based on the participants' evidence-based experiences. An increase in production cost has been examined to be a subsequent challenge for project managers. However, cost-effective and waste management procedures implemented during the project management phase were determined to be considerable in-terms of minimizing operational expenses during construction projects. 
Purchasing sustainable resources, i.e., renewable resources, etc., has been pointed out to be a positive factor contributing towards sustainable project management. In addition, the implementation of sustainable policies, i.e., fair wages, green practices, investment in digital technology, health and safety regulations, etc., has been determined to be of considerable importance for sustainable project management in the UAE's construction sector. In addition, stakeholder priorities, i.e. financial returns, corporate social responsibilities, etc., have been prioritized based on participants' responses. 
The discussion section relates research findings with the literature section of the study. Quantitative discussions evidently addressed the research objectives of the study. Additionally, based on quantitative research findings, each hypothesis statement has been further accepted and rejected, as mentioned in the table of hypotheses. Based on data findings attained through statistical evaluation, it is evident that a significant relationship exists between variables. 
Within the regression test, the value of significance in the table of coefficients outlines the extent of the relationship between each independent variable and the dependent variable of the study. Quantitative findings and section of discussion justified that hypothesis statements No:1 and 2 have been rejected, which denotes that there exists no significant relationship between independent variables, i.e. UAE building costs, UAE building policies, etc., with the dependent variable, i.e. implementing sustainable project management, etc. Additionally, hypothesis statement no:3 has been accepted, indicating a positive and significant relationship between stakeholders' views and the dependent variable of the study.      
[bookmark: _Toc162106102]Recommendations 
· Small and medium-scale construction companies in the UAE need to follow green policies to fulfil environmental obligations. Due to the lack of resources, SMEs in the construction industry have been recognized as centered on green challenges. 
· By investing in a digital training approach, well-reputed construction firms in the UAE would align skills and expertise among front-line labors deployed across construction-sites. 
· Spending on sustainable digital technological methods would enable project managers to measure risks associated with construction projects in a timely manner.     
· The UAE's construction sector needs to practice health and safety regulations to provide on-site security to construction workers. Quality assurance managers are needed to ensure that well-organized safety measures have been operationalized during the pre-production phase.  
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	Author
	Context
	Results

	Kineber et al.,(2023). 
	Building information modelling 
	Across developing countries, building projects face numerous challenges, i.e. building abandonment, time delay, increased budget, lack of quality, etc. These factors impact the feasibility of the completion of sustainable construction projects. With a limited amount of investments, implementing sustainable initiatives becomes more complex, and meeting stakeholders' expectations, i.e. regulatory authorities, clients, communities, etc., becomes more challenging. The research mentions quality construction processes to execute in order to restructure industry dynamics. Utilizing building information modelling (BIM) is predicted to be an essential technique through which architects and project engineers efficiently design, plan, and implement 3D model-based functioning to construct sustainable infrastructure. The findings of the study outline resourceful implications of BIM that have significance in transforming existing operational techniques. With the technological innovation model, construction-related challenges are addressed with end results, i.e., increased productivity, decrease in cost factors, effective time management, etc.

	Attia et al.,(2023). 
	Sustainable construction supply chain drivers 
	In developing countries, the building sector encounters numerous complications, including, i.e. accomplishment of projects, increased delays while meeting projected schedules, limited budgets, higher project risks, decrease in quality, etc. Economic disparities point to major complexities, i.e. lower wages for labourers, increased unemployment, lack of safety measures at construction sites, etc., making the construction industry more vulnerable. The study devised an efficient role performed by sustainable construction supply chains, which can be used in creating value while achieving an end-consumer-centric approach. A study mentioned that lack of knowledge and minimal resources are primary factors that have raised complications for project managers in the sustainable implementation of supply chain sustainability models. Investigation outlines that sustainable supply chain management functioning incorporates a sustainable management approach within construction practices, including, i.e. product designing, manufacturing phase, sourcing sustainable raw materials, system processing, packaging, warehouse management, shipment of raw materials, inventory sourcing, Products, i.e. raw materials etc. used within construction phase are enhanced through systematic procedures carried out within sustainable supply chain management. 

	Olanrewaju et al.,(2022).
	Building information modelling 
	With increased energy consumption and emission margins for architecture, engineering, construction and operations industries, developing countries have been looking for ways to reduce operational waste. However, fully implementing emerging technologies is a broader challenge within the construction sector. The study provides knowledge on the implementation of BIM techniques within construction projects as it provides sustainable solutions among project handlers to plan, design, construct, and implement sustainable infrastructural dimensions efficiently. BIM is predicted to have a positive influence on constructing a sustainable project lifecycle. Considerable drivers identified with BIM adoption include improved decisions at the operational phase, controlled measures to reduce project costs, enhanced quality within project processes, etc. To elevate existing practices within construction projects, the study devises awareness among construction researchers to shed light on BIM drivers to create knowledge related to BIM among project managers to execute sustainable patterns within construction projects.

	Wu et al.,2023).
	Sustainable project management  
	With increased globalization and urbanization, the construction sector is recognized as essential in contributing to global economic development. However, within sustainable project management principles, i.e. higher emissions, increased energy consumption, environmental challenges, etc., have been observed. For sizeable projects, managing operations with sustainable project management methods is determined as a resource-intensive technique. To include aspects of stakeholders is adequate within the implementation phase of sustainable project management methods. The findings of the study outline that incorporating sustainable project management techniques while prioritizing stakeholder engagement would bring sustainable project success. Results mentioned that construction companies are needed to maintain stakeholder engagement to improve sustainable project success. Project handlers are required to emphasize stakeholder engagement to achieve stakeholder satisfaction that would bring project success. The study elaborates that project managers are required to acquire stakeholder management skills to accommodate effective communication with stakeholders during the project phase. 

	Attiq et al.,2021). 
	Green construction practices 
	The study elaborates that with an increased proportion of construction projects, a rise in environmental challenges has been determined. Few construction companies have been investing heavily to address environmental concerns by adopting measures to minimize pollution margins. To meet end users' priorities, i.e. stakeholders, etc., total quality management principles have been pointed out as important for construction companies to use to execute green construction processes. Project success is associated with client satisfaction as by implementing agreed standards, customer-centred production dimensions are integrated within construction projects. Positive word of mouth is a considerable factor in the success of construction projects. With responsible procedures within the project planning phase, i.e. resource management, funding, labour placement, sustainable management, etc., operational errors are minimized, assisting project managers in accomplishing objectives to construct sustainable projects. The findings of the study elaborate that project success is associated with client satisfaction. With increased awareness among consumers, project handlers have been executing sustainable measures to tackle environmental challenges. 

	Abdel-Tawab et al.,(2023). 
	Building information modelling 
	Residential housing construction projects have become a necessity with the aim of delivering quality of life to communities. However, energy consumption margin, i.e., house gas, etc., has been reported to be higher when emitted through construction projects. Regulatory authorities within developing countries have been focusing on implementing sustainable construction projects by implementing transformed dimensions to execute sustainable construction programs. The implication of BIM technology, i.e., a 3D-based model, etc., empowers engineers, architects, and project engineers to integrate sustainable project plans while designing and constructing customer-centred infrastructures. The results of the study elaborate that implementing building information modelling evidently addresses construction-related challenges. To formulate project quality planning, BIM is determined to be a considerable project management approach that construction engineers need to implement within complex phase projects.

	Asim et al.,(2021).
	Building information modelling  
	The objectives of the studies demonstrate the effectiveness of building information modelling to improve workflow, reduce project costs, evaluate environmental influence, etc. Within construction building designs, unpredictable challenges increase while executing operations that raise complexities for project managers, including increased time and cost, decrease in project quality, etc. The study elaborates that construction project design can be improved through the implementation of an advanced construction approach by increasing the usage of building information modelling. BIM is referred to as a design automation mechanism that provides sustainable support to construction designers, supply chain teams, etc., to adopt noticeable risk management methods to address project challenges. While designing internal infrastructural dimensions within a construction building, design visualization assists project managers in managing design information complexities. With 3D visualization models, project engineers are able to recognize the entire outlook of the building through which sustainable design dimensions are integrated.

	Pham & Pham.,(2021). 

	Green performance of construction projects  
	The study elaborates insights about the implication of green supply chain integration within construction projects as a sustainable strategy to address environmental challenges. The study outlines the role of green integration in achieving green project goals. The findings of the study provide valuable recommendations to project stakeholders to understand the implication of green integration within construction projects to attain sustainable outcomes. With the integration of a green procurement approach, construction projects can be transformed into sustainably driven principles. The findings of the research propose that collaboration between supply chain management would assist in executing green supply chain management practices through which project handlers would address environmental obligations and manage financial performance within construction projects. Results of the study outline that with the implementation of internal environmental strategies, internal construction resources would be efficiently managed, i.e., capabilities among manpower, raw materials management, etc., which would enable project managers to achieve sustainable project goals within the expected time scale.   

	Reid,(2023)
	Construction of sustainable design 
	This study delves into ways to trigger innovative construction of affordable houses by providing stakeholders with the knowledge to devise sustainable practices to tackle barriers while implementing sustainable initiatives. To tackle existing construction challenges, improved sequencing within the workflow process by integrating modern construction techniques would enable project managers to construct sustainable projects. Making use of recycled building materials to decrease the rate of operational waste would be a productive initiative to accomplish green building technologies. The findings of the study outline sustainable procedures to be implemented to tackle inefficiencies within the affordable housing phase. Subsequent participation by service users in the sustainable construction process would assist project managers in implementing optimized designs within operational procedures through which corporate social responsibilities and environmental obligations would be fulfilled. With socially inclusive transformed strategies, resource efficiencies can be improved, and ecological dimensions can be accommodated by overcoming barriers within sustainable construction projects.   

	Malatji., (2021)

	Green procurement 
	The construction sector has been widely emphasizing the adoption of green procurement practices as project managers are interested in procuring products that have minimal impact on the ecosystem. The construction industry is reported to be a major contributor to creating environmental challenges with the vast consumption of resources by discharging greenhouse gases into the environment. However, with sustainable initiatives carried out within supply chain processes, waste generation would be mitigated. The majority of construction businesses within developing countries have been consuming non-renewable resources, i.e. manufacturing of raw materials, transformation to warehouses, etc., which is associated with a higher amount of energy. However, with the consumption of environmentally friendly products, resource-efficient means, etc., sustainable construction of smart buildings can be achieved. The study outlines the benefits of green procurement strategies within the construction industry through time, and costs can be secured. Project managers with feasible designs would address project-related challenges.  

	El-Sayegh et al.,(2021)
	Sustainable construction projects
	Risk management is defined as a systematic process to identify, evaluate and address complexities associated with project management. Unpredictable weather conditions, inaccurate designing knowledge, etc., are determined to be considerable risks within construction projects. Project scheduling, increased price margin for raw materials, obtaining expected project funding, etc., are essential project risks. Within the UAE, the Abu Dhabi Urban Planning Council has paved the way for the implementation of sustainable procedures to construct urban societies by addressing environmental challenges. Municipalities in Dubai are focusing on executing green building initiatives by adopting sustainable strategies to construct green buildings. The study projected green risk assessment techniques as favourable to meeting humans' priorities. However, to fully address sustainability-related challenges would consume more time while devising feasible methods within construction projects. With project planning and feasible methods, a more organized setting would be incorporated within construction projects.

	Al-Hosani & Rashid., (2021)
	Green building 
	The construction sector in UAE has attained growth through the effective implementation of project management methods while applying project requirements. Delays and increased costs are the most common project constraints encountered by project handlers while devising sustainable project management practices within developing countries. Green building construction projects associate a wider variety of operational risks through their design phase, including. Procurement, contracting, resource allocation, operations and maintenance management, etc. Within UAE, local construction companies have been reported to have poor performance due to a variety of challenges encountered by project managers, including, i.e. lack of availability of sufficient materials, lack of communication among stakeholders, minimal monitoring, inadequate leadership approach carried out by project managers, etc. The study outlines sustainable way-outs within the green project management phase, i.e. selecting relevant project teams, acknowledging their priorities, forecasting project performance, etc. 

	Abdulmaksoud & Beheiry.,(2023).
	Governing sustainability  
	Within construction projects, implementing green building mechanisms, i.e., designing the building, integrating the project delivering phase, etc., would enable project managers to tackle project risks. With the implementation of automation and robotics technology, sustainable practices can be managed within construction projects. Designing zero-carbon building schematics, i.e. smart homes, etc., would enable reduced waste. However, a lack of awareness and knowledge of implementing sustainable procedures raises complications for project managers in the sustainable execution of sustainable practices. The study proposes ways to improve awareness with stakeholders' cooperation based on their current level of knowledge in monitoring and managing sustainability within construction projects. Project managers need to consider broader contexts, i.e. economic, social, environmental, etc., within the whole project lifecycle by devising techniques to make use of affordable and accessible resources to preserve the environment, i.e. reducing pollution, etc. 

	Al-Hawarneh & Bashir.,(2022)
	Environmental sustainable practices   
	The construction industry globally has reported contributing to raising environmental challenges. With increased environmental degradation policy, makers and regulatory authorities have pointed to the adoption of sustainable strategies to preserve ecological dimensions. With recycled and reusable materials, reduction within the energy consumption phase would enable sustainable construction of projects. The study outlines that for sustainable implementation, construction companies globally have devised environmental management standards to control adverse emissions of waste and greenhouse gases. Abu Dhabi has responded actively towards environmental concerns by constructing sustainable policies within construction projects to address project risks. The findings of the study elaborate on barriers within the sustainable project management phase, including lack of skills among labourers, minimal commitment from employees, lack of technological awareness, consumption of non-renewable resources, etc. By addressing these barriers, societal commitments and environmental obligations would be fulfilled within construction projects. 

	Alnahhal et al.,(2021)
	Green supply chain management 
	The study’s primary objective is to construct green supply chain practices within the UAE’s construction sector. By devising green design, green initiatives, green material management, etc., construction risks would be reduced. The findings of the research outline that with reverse logistics mechanism green construction, dimensions would be integrated through which environmental obligations would be efficiently addressed. The investigator mentions the effectiveness of green material management as a considerable initiative to substitute hazardous materials within the project management phase. Project managers need to make use of sustainable resources to overcome environmental wastes, i.e., carbon emissions. The findings of the research mention the implementation of sustainable dimensions within the supply chain process to preserve the environment while maximizing productivity margins. With the efficient implementation of green supply chain management practices, energy-efficient resources would be consumed to improve quality dimensions within the construction management phase.  
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[bookmark: _Toc162106105]Appendix 02 
Based on a conceptual framework developed in the study, respective questionnaires have been generated by involving project managers, industry professionals, and stakeholders working across the UAE construction industry. A sample size of 50 participants has been selected for the study. With a 5-point Likert scale measurement method, a closed-ended questionnaire was generated for each variable of the study.
Likert scale: (1= Strongly agree, 2= Agree, 3= Neutral, 4= Disagree, 5= Strongly disagree).
[bookmark: _Toc162106106]Independent variables  
a) UAE Building Costs 
1) Are higher production costs a significant challenge for sustainability in UAE construction projects?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
2) Do cost-effective strategies help minimize building costs for construction projects in the UAE?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
3) Do you believe purchasing sustainable resources for green construction projects increases building expenses in the UAE?
· Strongly agree
· Agree
· Neutral    
· Disagree
· Strongly disagree
4) Rather, do you consider existing inventory pricing dimensions adopted by the UAE's construction industry adequate?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
5) Rather, workers demand higher wages who work within the construction sector of UAE?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
6) Is hiring a cheap labour force within complex phase construction projects in the UAE a sustainable approach?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
7) Rather higher operational costs are required while adopting sustainable principles within construction projects in the UAE?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
8) Rather, would a shortage of skilled labour cost higher expenses for construction managers in the UAE?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
9) Would investment in the training of the labour force be an expensive strategy implemented by project managers within the UAE's construction sector?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
10) Do automation and augmented reality techniques support project managers in constructing sustainable building models within the UAE's construction sector? 
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
b) UAE Building policies 
1. Do you think green policies contribute to innovation in the UAE construction industry?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Do cost-effective dimensions support sustainable policies within UAE construction projects?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Do digital technological initiatives assist construction managers in achieving sustainable construction objectives in the UAE?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Do digital technological initiatives help achieve sustainable construction objectives in the UAE?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree

1. Could project managers, with the implementation of sustainable policies, minimize construction costs in the UAE construction sector?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Rather training, related policies needed to be promoted within the construction sector of UAE to raise operational performance among workers?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Rather, are employee health and safety policies prerequisites to enhance workers' motivation within the construction industry of UAE?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Do with implementation of fair wage policies increased staff retention would be achieved within the construction sector of the UAE?     
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree

1. Does the implementation of waste management dimensions adopted by construction managers support sustainable policies in the UAE's construction industry?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1.  Would green construction methods be practised within UAE construction companies with a decrease in inventory cost policies?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
c) Stakeholders view 
1. Do sustainable initiatives undertaken by construction companies in the UAE align with stakeholders' interests?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Do financial investors gain profitable returns with the implementation of sustainable policies in UAE construction companies?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree

1. Do you believe that corporate social responsibilities are achieved with green initiatives in the UAE construction industry, satisfying community stakeholders?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Do internal business stakeholders gain a higher level of satisfaction with the implementation of green practices across construction companies in the UAE?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Rather, with sustainable technological practices, client satisfaction is maintained within the construction sector of the UAE?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Would suppliers perform a pivotal role as external business stakeholders in supplying sustainable resources to construction projects in the UAE?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree

1. Do financial support from external stakeholders i.e. investors etc. supports construction projects in the UAE financially?   
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Rather, regulatory authorities and policymakers perform as external stakeholders while contributing to construction projects by initiating green policies in the UAE? 
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Rather, with community consultation and engagement programs, sustainable opinions can be collected from community stakeholders within construction projects in the UAE?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Does transparent communication among community stakeholders with project managers support the sustainable implementation of green initiatives within construction projects in the UAE?    
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree  
Dependent variable 
d) Implementing sustainable project management 
1.  Rather with implementation of sustainable project management practices potential obstacles can be eliminated within the construction industry of UAE?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Rather with sustainable green procedures sustainable project management goals could be achieved within construction sector of UAE?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
1. Rather stakeholders priorities are accomplished with sustainable project management initiatives in construction industry of UAE?
· Strongly agree
· Agree
· Neutral
· Disagree
· Strongly disagree
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