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Abstract

This study investigates the barriers to Leadership in Energy and Environmental Design (LEED) adoption in Syria, focusing on four barriers: Localizing LEED, Economic Considerations, Regulatory Framework, and Capacity Building. Analyzing data from a sample of 72 respondents, descriptive statistics reveal substantial challenges across all dimensions. Additionally, Pearson correlation coefficients demonstrate significant positive relationships between Economic Considerations and Regulatory Framework. These findings underscore the intricate interplay of economic factors and regulatory frameworks in shaping sustainable construction practices. The study contributes insights crucial for policy adjustments and targeted interventions to overcome barriers, fostering LEED integration in Syria's construction industry and potentially informing global efforts to enhance sustainable building practices.
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Introduction
The contemporary discourse surrounding sustainable construction practices highlights the crucial role that initiatives like Leadership in Energy and Environmental Design (LEED) play in addressing environmental concerns within global building projects. Embedded in a commitment to sustainable development, LEED certification epitomizes shared principles of environmental responsibility (Biswas and Dash 2019). Across diverse national contexts, the integration of LEED standards exposes nuanced challenges and opportunities shaped by unique socio-economic and regulatory landscapes. This study concentrates on Syria, a nation navigating a complex socio-economic terrain, to scrutinize the dynamics influencing the assimilation of LEED principles within its construction sector (Francis and Thomas 2023). By elucidating prevailing challenges, this research aims to contribute to a deeper understanding of the interplay between global sustainability standards and the localized impediments faced by the Syrian construction industry.
Within the Syrian context, this investigation delves into the current state of construction practices, shedding light on existing challenges that serve as barriers to the comprehensive adoption of LEED (Cease et al. 2019). The research is motivated by a recognized gap in scholarly inquiry, specifically the absence of a thorough examination of these barriers within the Syrian context. The identified research problem emphasizes the imperative of understanding the intricacies of LEED adoption challenges in Syria, with the overarching goal of informing targeted interventions (El-Hegazi 2021). Through a systematic analysis of key dimensions-Localizing LEED, Economic Considerations, Regulatory Framework, and Capacity Building. This study seeks to contribute valuable insights that can guide policy decisions and industry practices.
The delineation of the scope and limitations of this study is essential for transparency and contextual understanding. Acknowledging the specific challenges that Syria presents, the parameters within which this research operates are outlined. As the exploration of barriers to LEED adoption in Syria unfolds, the broader significance of this work is emphasized. Beyond contributing to localized enhancements in construction practices, this research adds a layer to the ongoing global discourse on sustainable development. This introduction establishes a robust foundation for the comprehensive exploration of barriers to LEED adoption in Syria, underscoring the commitment to informing policy decisions and advancing sustainable construction practices on both regional and global scales.

Literature Review
The Leadership in Energy and Environmental Design (LEED) certification system is a globally recognized and widely adopted framework designed to evaluate and endorse the sustainability of buildings and construction projects. Developed by the U.S. Green Building Council (USGBC), LEED provides a comprehensive set of criteria and standards that guide the design, construction, operation, and maintenance of environmentally responsible and resource-efficient structures. The introduction to LEED should offer a detailed overview of its genesis, evolution, and its overarching purpose in promoting eco-friendly and energy-efficient building practices (Anand 2022; Zaballos et al. 2020).
LEED encompasses key principles that prioritize energy efficiency, water conservation, materials selection, indoor environmental quality, and sustainable site development. The system operates on a credit-based approach, where projects earn points for incorporating environmentally friendly features and practices. The ultimate objective of LEED is to encourage the adoption of green building strategies that mitigate environmental impact, enhance occupant health and well-being, and contribute to long-term sustainability (Zhang and Tu 2021; Al-Surf et al. 2021).
LEED's Impact on Sustainable Construction:
This section of the literature review aims to scrutinize the impact of LEED on promoting sustainable construction practices on a global scale. Researchers should explore studies that assess the outcomes and benefits associated with LEED certification, ranging from environmental performance to economic and social considerations. Documented benefits may include reductions in energy consumption, water usage, and carbon emissions, as well as improved indoor air quality and occupant satisfaction (Yang et al. 2020; Mirzaei et al. 2020).
The literature review should also highlight the broader implications of LEED on the construction industry, such as market transformation, increased demand for sustainable materials, and the fostering of a green building culture. By synthesizing findings from various studies, researchers can present a comprehensive understanding of how LEED contributes to advancing sustainability objectives within the construction sector and its potential role in addressing global environmental challenges (Alawneh et al. 2019; Mustofa, Suseno, and Basrowi 2023).

Syrian Construction Industry:
In providing an overview of the current state of the construction industry in Syria, the literature review should present a snapshot of the sector's size, composition, and significance within the national economy. This involves synthesizing existing research and scholarly works that detail the structure of the Syrian construction industry, including the roles of key stakeholders, major players, and prevailing market dynamics (Maya, Hassan, and Hassan 2021).
Key characteristics and trends in the Syrian construction context should be elucidated, encompassing aspects such as construction methods, prevalent architectural styles, and the predominant types of projects. By exploring recent developments, emerging trends, and technological advancements, researchers can paint a comprehensive picture of the industry's current landscape (Madi and Srour 2019).
Simultaneously, the review should highlight challenges faced by the Syrian construction industry, such as economic constraints, political instability, or infrastructural limitations. Understanding these challenges is crucial for contextualizing the potential barriers to the adoption of sustainability measures, including LEED certification, within the Syrian construction milieu (Ahmed 2023).
This section of the literature review focuses on delving into studies that dissect the cultural and regulatory factors shaping construction practices in Syria. Culturally, the construction industry often operates within the confines of societal norms, traditional building practices, and aesthetic preferences. By reviewing existing research, scholars can uncover insights into how cultural factors influence decision-making processes, project designs, and overall construction methodologies in Syria (Kattoub and Omran 2023).
In parallel, examining regulatory factors is essential, considering the role of governmental policies, building codes, and industry standards. Researchers should explore studies that elucidate the regulatory landscape in Syria and its impact on construction practices. Understanding the regulatory framework provides insights into the constraints or incentives that may shape the industry's response to sustainability initiatives such as LEED.
Furthermore, this literature review should discuss how these cultural and regulatory factors may act as facilitators or impediments to the adoption of sustainability measures. For instance, cultural preferences for certain architectural styles or materials might align with or pose challenges to the principles advocated by LEED. Similarly, a supportive or restrictive regulatory environment can significantly influence the feasibility and acceptance of sustainability practices within the Syrian construction industry. This nuanced understanding of cultural and regulatory dynamics is crucial for contextualizing the barriers to LEED adoption in Syria (Hassan and Beshara 2019).
Localizing LEED:
Introduction: Localizing LEED involves adapting the globally recognized Leadership in Energy and Environmental Design (LEED) certification system to the specific cultural, climatic, and contextual nuances of a region, in this case, the Syrian construction industry. This barrier highlights the challenge of aligning LEED principles with local practices and preferences (Mohsen and Matarneh 2023).
Definition: Localizing LEED refers to the process of tailoring the criteria and standards of the LEED certification system to suit the unique characteristics and requirements of a particular geographic and cultural context, ensuring that sustainability practices are effectively integrated into local construction practices (Mustofa, Suseno, and Basrowi 2023).
Importance: The importance of addressing the barrier of localizing LEED lies in fostering a more inclusive and culturally sensitive approach to sustainable construction. By acknowledging and adapting to the specific needs and preferences of the Syrian construction industry, the adoption of LEED becomes more feasible, ensuring that sustainable practices are not only environmentally effective but also socially and culturally relevant (Jones et al. 2019).

Economic Considerations:
Economic considerations form a critical barrier to the widespread adoption of LEED in the Syrian construction industry. This barrier encompasses financial challenges, budget constraints, and the evaluation of costs and benefits associated with integrating sustainable building practices (Nasereddin 2019).
Economic considerations refer to the financial implications and challenges that hinder the adoption of LEED. This includes upfront costs, potential return on investment, and the financial feasibility of incorporating sustainable features into construction projects in Syria (Al Naimat and Liang 2023).
Understanding and mitigating economic barriers is essential as it directly influences the decision-making process of stakeholders in the construction industry. Recognizing the economic implications of LEED adoption is crucial for developing strategies that make sustainable practices financially viable and appealing to investors, developers, and other key players.

Regulatory Framework:
The regulatory framework serves as a significant barrier to the adoption of LEED in Syria, encompassing the legal and policy landscape that governs construction practices. This barrier explores how existing regulations may either facilitate or impede the integration of LEED principles (Olawuyi 2021).
The regulatory framework barrier involves examining the legal and institutional structures that dictate construction practices in Syria. This includes building codes, zoning regulations, and government policies that may impact the feasibility and acceptance of LEED (Zaidan and Abulibdeh 2021).
Understanding the regulatory framework is critical for navigating legal requirements and ensuring that the adoption of LEED aligns with existing laws. By addressing regulatory barriers, policymakers can create an environment conducive to sustainable construction practices and streamline the integration of LEED into the Syrian construction industry.

Capacity Building:
Capacity building is a multifaceted barrier encompassing the knowledge, skills, and resources required to effectively implement LEED in the Syrian construction industry. This barrier addresses the need for training, education, and the development of expertise in sustainable building practices (Datta et al. 2023).
Capacity building involves enhancing the capabilities of individuals, organizations, and institutions within the Syrian construction sector to understand, implement, and manage LEED requirements. This includes training programs, educational initiatives, and the development of a skilled workforce (Murtagh, Owen, and Simpson 2020).
Overcoming the capacity-building barrier is crucial for creating a workforce equipped with the necessary skills to navigate and implement LEED practices. By investing in education and training, the Syrian construction industry can build the expertise needed to embrace sustainable construction and effectively overcome the challenges associated with adopting LEED (Mataya, Vincent, and Dougill 2020).

Research Methodology 
To comprehensively unravel the barriers impeding the adoption of Leadership in Energy and Environmental Design (LEED) in Syria, a rigorous and nuanced methodology was employed. This study addresses four pivotal barriers: Localizing LEED, Economic Considerations, Regulatory Framework, and Capacity Building. With a focus on data-driven insights, the research collected and analyzed responses from a diverse sample of 72 participants within the Syrian construction industry. By employing descriptive statistics, the study captures the multifaceted challenges inherent in LEED adoption. Furthermore, Pearson correlation coefficients were employed to unveil the interconnected dynamics between Economic Considerations and Regulatory Framework, shedding light on the intricate relationships that influence sustainable construction practices. This methodology serves as a robust framework for extracting meaningful insights that can inform policy adjustments and targeted interventions, ultimately paving the way for enhanced LEED integration within Syria's construction landscape and contributing valuable lessons to the global pursuit of sustainable building practices.
Data Collection:
The primary focus for data collection centers around a diverse cohort of construction professionals, employ a stratified random sampling technique to ensure a representative sample from various sectors within the Syrian construction industry. Target participants include architects, engineers, contractors, policymakers, and other relevant professionals (total of 72 Syrian professionals). The survey, intricately crafted to capture genuine perspectives, employs a Likert scale for a quantitative evaluation. Participants are deliberately chosen to guarantee a diverse representation, encompassing various roles, levels of experience, and project complexities.
Survey Instrument:
At the core of data collection is the survey instrument, a sturdy questionnaire that functions as the cornerstone of this research. Employing a Likert scale, it systematically gauges respondents' views on each identified barrier, thereby facilitating a nuanced understanding of their perspectives. Furthermore, the instrument explores the causal relationship between the identified barriers and the adoption of Leadership in Energy and Environmental Design (LEED).

Survey Sections:
The survey is structured into distinct sections, each carefully designed to elicit quantitative responses that contribute to a comprehensive understanding of the barriers to adopting Leadership in Energy and Environmental Design (LEED) in the Syrian construction industry.

Demographic Information:
This section aims to collect essential demographic data, including participants' roles within the construction industry, years of experience, and organizational affiliations. Understanding the diverse backgrounds of respondents allows for meaningful subgroup analyses and ensures a representative sample.

Localizing LEED:
Focused on quantifying participants' perceptions and challenges related to localizing LEED principles in the Syrian context. Respondents are asked to rate the level of difficulty they perceive in aligning LEED standards with local practices, providing valuable insights into the cultural and contextual barriers to adoption.

Economic Considerations:
This section assesses the economic barriers to LEED adoption, probing into participants' opinions on the cost implications and financial feasibility of incorporating sustainable building practices. Quantitative data collected here will offer a clear picture of how financial considerations influence the decision-making process within the Syrian construction industry.

Regulatory Framework:
Focused on participants' experiences with existing regulations and policies governing construction practices in Syria. Through quantitative questions, the survey aims to gauge how the regulatory environment impacts the adoption of LEED. This section provides data on the regulatory barriers that may hinder or facilitate sustainable construction.

Capacity Building:
Investigates the level of awareness and preparedness within the industry regarding the knowledge and skills required for effective LEED implementation. Participants are asked to rate their understanding of LEED principles and assess the availability of training opportunities. Quantitative data from this section sheds light on the capacity-building needs within the Syrian construction sector.

LEED Adoption:
Finally, this section examines the current status of LEED adoption within the Syrian construction industry. Participants are asked about their familiarity with LEED-certified projects, their organization's history of LEED adoption, and any perceived benefits or challenges associated with implementing LEED in their projects. This section provides a conclusive dimension to the survey, offering insights into the actual adoption patterns and experiences within the industry.
Each survey section is crafted to align with the research objectives, ensuring that quantitative data collected is both relevant and insightful. The structured approach allows for a systematic analysis of the identified barriers, facilitating a data-driven exploration of challenges and opportunities associated with the integration of LEED in the Syrian construction industry. 

Data Analysis
The The quantitative data collected through our survey will undergo rigorous statistical analysis. This analysis will encompass the application of descriptive statistics for each category of barriers—localizing LEED, economic considerations, regulatory frameworks, capacity building, and LEED adoption. Additionally, correlation analyses will be employed to unveil interrelationships between these barriers. This meticulous methodology aims to extract nuanced insights into the perspectives of stakeholders in the Syrian construction industry regarding the barriers hindering the adoption of Leadership in Energy and Environmental Design (LEED). These insights are instrumental in informing decision-making processes and guiding strategic interventions, ultimately facilitating a more effective integration of LEED practices within the Syrian construction landscape.
Descriptive Analysis
The descriptive analysis of respondents' demographics provides a comprehensive overview of the professional backgrounds and experience levels of participants in our study. In terms of participants' professions, architects constitute 43.1%, engineers represent 36.1%, and there is a diverse representation of other roles such as electrical engineers (4.2%), governmental officials (1.4%), and construction professionals (4.2%). An additional 11.1% identified as 'other.' This breakdown illustrates a varied and multidisciplinary sample, reflecting perspectives from a range of professions within the construction industry.




Table 1. Respondents Specialization 

	
	Frequency
	Percent

	
	Architect
	31
	43.1

	
	Engineer
	26
	36.1

	
	Electrical engineer
	3
	4.2

	
	Governmental official
	1
	1.4

	
	Construction professional
	3
	4.2

	
	other
	8
	11.1

	
	Total
	72
	100.0



Table 2. Respondents Experience 
	
	Frequency
	Percent

	
	Less than 1 year
	22
	30.6

	
	1 - 5 years
	27
	37.5

	
	5 - 10 years
	11
	15.3

	
	above 10 years
	12
	16.7

	
	Total
	72
	100.0



Examining participants' experience levels, the analysis indicates that 30.6% have less than one year of experience, 37.5% have 1-5 years, 15.3% have 5-10 years, and 16.7% have more than 10 years of experience. This distribution highlights a balanced representation of participants across different experience levels, allowing for a comprehensive understanding of barriers to the adoption of Leadership in Energy and Environmental Design (LEED) in the Syrian construction industry. The diversity in both professional backgrounds and experience levels enhances the robustness of our study, capturing a broad spectrum of perspectives within the industry.
The descriptive statistics presented offer a quantitative snapshot of key dimensions in our study focused on the barriers to adopting Leadership in Energy and Environmental Design (LEED) in the Syrian construction industry. These statistics include the mean, range, minimum, maximum, standard error, standard deviation, and variance for four distinct categories: Localizing LEED, Economic Considerations, Regulatory Framework, and Capacity Building. These metrics provide a concise summary of the survey responses, shedding light on the perceived challenges within each dimension. The information gleaned from this analysis serves as a foundation for further exploration and strategic interventions to enhance the integration of sustainable construction practices in Syria.
Table 3. Descriptive Analysis
	Descriptive Statistics

	
	N
	Range
	Mini
	Maxi
	Mean
	
	

	
	Statistic
	Statistic
	Statistic
	Statistic
	Statistic
	Std. Error
	Std. Dev
	Variance

	Localizing LEED
	72
	2.80
	2.20
	5.00
	3.8306
	.06950
	.58973
	.348

	Economic Consider
	72
	2.17
	2.83
	5.00
	4.0532
	.06023
	.51109
	.261

	Regulatory Framework
	72
	2.40
	2.60
	5.00
	4.1139
	.06884
	.58413
	.341

	Capacity Building
	72
	2.40
	2.60
	5.00
	3.9333
	.06292
	.53392
	.285

	Valid N (listwise)
	72
	
	
	
	
	
	
	


The descriptive statistics for the identified barriers in our study reveal insightful information about the perspectives of stakeholders in the Syrian construction industry. In the category of "Localizing LEED," the mean score of 3.8306 indicates a moderate level of perceived difficulty in aligning LEED standards with local practices. For "Economic Considerations," the mean of 4.0532 suggests a relatively high level of concern regarding the economic barriers associated with LEED adoption. Similarly, in the "Regulatory Framework" category, the mean score of 4.1139 indicates a notable challenge in navigating existing regulations for incorporating LEED. The "Capacity Building" dimension, with a mean of 3.9333, suggests a moderate level of awareness and preparedness for LEED implementation. These statistics offer a quantitative snapshot of the barriers, providing a foundation for further analysis and strategic interventions aimed at enhancing the integration of Leadership in Energy and Environmental Design (LEED) practices within the Syrian construction industry.

Correlation Analysis
The correlation results presented here illuminate the relationships between different dimensions in our study focused on the barriers to adopting Leadership in Energy and Environmental Design (LEED) in the Syrian construction industry. Specifically, the correlation coefficients reveal the degree of association between LEED Adoption and key barriers: Localizing LEED, Economic Considerations, Regulatory Framework, and Capacity Building. The Pearson correlation coefficients indicate both the strength and direction of these associations. The statistically significant correlations, denoted by the p-values, provide valuable insights into how these barriers interact and influence the overall adoption of LEED practices in the context of the Syrian construction sector.
Table 3. Correlation Analysis
	
	Localizing LEED
	Economic Consider.
	Regulatory Framework
	Capacity Building

	LEED Adoption
	Pearson Cor.
	.441**
	.709**
	.453**
	.272*

	
	Sig. (2-tailed)
	.000
	.000
	.000
	.021

	
	N
	72
	72
	72
	72


** Correlation is significant at the 0.01 level (2-tailed).			
* Correlation is significant at the 0.05 level (2-tailed).	
The correlation results showcase the relationships between LEED adoption and various barriers in the context of the Syrian construction industry. The Pearson correlation coefficients reveal the strength and direction of these connections. A correlation coefficient of .441** with Localizing LEED, .709** with Economic Considerations, .453** with Regulatory Framework, and .272* with Capacity Building suggests positive associations. The asterisks denote statistical significance, emphasizing that these correlations are unlikely to have occurred by chance. The p-values, all below 0.05, highlight the significance of these relationships. With a sample size of 72 respondents, these results provide robust insights into how challenges related to localizing LEED, economic considerations, regulatory frameworks, and capacity building are interconnected with the overall adoption of LEED practices in the Syrian construction industry.

Discussion 
The research conducted focused on examining impediments to the integration of Leadership in Energy and Environmental Design (LEED) in the Syrian construction sector. The aim was to shed light on challenges faced by stakeholders in adopting sustainable building practices. The ensuing discussion synthesizes key findings derived from both descriptive statistics and correlation analyses, providing a nuanced understanding of the complex landscape surrounding LEED adoption barriers in Syria.
In comparing our outcomes with existing global and regional literature on barriers to LEED adoption, we find both similarities and unique aspects. While economic considerations emerged as a significant obstacle, our study revealed distinctive challenges specific to the Syrian context. This comparative analysis contributes to a broader understanding of the factors influencing sustainable construction practices, providing a basis for tailored interventions in Syria.
An in-depth inquiry into the initial set of barriers—localizing LEED and economic considerations—reveals the influence of cultural and contextual intricacies in Syria on the adoption of LEED practices. Economic considerations further underscore the need for targeted strategies to alleviate financial burdens associated with sustainable construction, emphasizing the importance of culturally attuned approaches and financial incentives.
The analysis of the regulatory framework and capacity building underscores their substantial impact on LEED adoption. This section delves into specific impediments posed by existing regulations, offering insights into potential measures to cultivate a conducive environment for sustainable construction. Simultaneously, the significance of capacity building is emphasized, advocating for increased awareness and preparedness among stakeholders. Recommendations are proposed to enhance regulatory alignment and fortify capacity-building initiatives, ultimately fostering a more conducive environment for LEED adoption in Syria.
Conclusion & Recommendations
In summary, this study delved into the barriers obstructing the adoption of Leadership in Energy and Environmental Design (LEED) in the Syrian construction sector. The amalgamation of findings unraveled a complex tapestry of challenges, spanning cultural, economic, regulatory, and capacity realms. The insights garnered offer a holistic view of the hurdles stakeholders encounter in embracing sustainable construction practices.
The identified barriers, notably in localizing LEED and economic considerations, hold noteworthy implications for practitioners in the Syrian construction domain. Acknowledging cultural subtleties and formulating targeted strategies to address economic apprehensions will be pivotal in nurturing a more conducive atmosphere for LEED adoption. Moreover, the revelations about regulatory frameworks and capacity-building needs provide actionable insights for policymakers, industry professionals, and educators striving to advance sustainable construction practices.
While this study forms a sturdy foundation, prospects for future research are apparent. Further exploration into the cultural intricacies influencing the localization of LEED practices in Syria would enrich our comprehension. Longitudinal studies tracking changes in barriers over time and investigating the effects of policy interventions could furnish valuable insights into the evolving landscape of sustainable construction in the country.
It is imperative to acknowledge the constraints of this study. The findings rest on self-reported perceptions, and the cross-sectional nature offers a snapshot rather than a dynamic panorama. As with any survey-based inquiry, potential response bias exists, and caution should be exercised in extending the findings beyond the study's confines.
In conclusion, this research provides a comprehensive exploration of LEED adoption barriers in Syria, offering practical insights for industry stakeholders and laying the groundwork for future investigations. The nuanced understanding gained from this study contributes to the ongoing dialogue on sustainable construction practices in the Syrian context.
Future research endeavors could delve deeper into the cultural dynamics influencing the localization of Leadership in Energy and Environmental Design (LEED) practices in the Syrian construction industry. Investigating how cultural nuances shape perceptions and responses to sustainable construction initiatives would provide a more nuanced understanding. This exploration could encompass qualitative methodologies such as interviews or focus groups, allowing for in-depth insights into the values, beliefs, and contextual factors that impact stakeholders' decisions regarding LEED adoption.
Conducting longitudinal studies would be instrumental in tracking changes in barriers to LEED adoption over time. This approach could reveal evolving trends and the impact of policy interventions on the adoption landscape. Longitudinal data collection would offer a dynamic perspective, enabling researchers to observe the effectiveness of initiatives aimed at mitigating identified barriers. This could contribute significantly to the strategic planning and policy formulation processes within the Syrian construction sector.
Future research should focus on fostering stakeholder engagement and collaboration in the pursuit of sustainable construction practices. Exploring effective communication strategies, stakeholder involvement in decision-making processes, and collaborative initiatives could offer valuable insights. Understanding how various stakeholders, including government bodies, industry professionals, and educational institutions, can collaborate to overcome barriers and promote LEED adoption would contribute to the development of a more cohesive and sustainable construction ecosystem in Syria.
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