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Abstracts: Sustainability evaluation methodologies are distinguished from other evaluation tools, such as the LEED 
system and the BREEAM system, in that they include a new local evaluation methodology. The life cycle of a building is 
divided into distinct phases, including production of materials and components, construction and implementation, 
use/operation, maintenance, demolition, and disposal. Understanding the classification of assessment tools based on 
the building to be assessed, tool users, and building life cycle stages will inform selection of appropriate assessment 
tools and development of a comprehensive methodology. The study aimed to extract and evaluate opinions and 
perspectives from users, stakeholders, and researchers about the current status of sustainable technology in urban 
communities and to analyze the basic factors and indicators that contributed to the efficiency of urban communities and 
their relationship to sustainable technology. An inductive and analytical research was conducted using a questionnaire 
form on a sample of 100 participants to collect the opinions of users, relevant authorities, and researchers in the field. 
The questionnaire was designed to collect opinions and perspectives from different groups, including residents, local 
authorities (such as provincial officials, engineering administration, etc.), and experts in the field of sustainable 
technology. It covered a range of topics related to sustainable technology, including perceptions of current sustainability 
practices, barriers to implementation, potential areas for improvement, and proposals to enhance the efficiency of urban 
clusters. The research provided a comprehensive understanding of views on sustainable technology and help identify 
key areas for evaluation and improvement.   
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1. INTRODUCTION  

The construction industry is a significant contributor to the acceleration of climate change and the depletion of 

natural resources. Every iteration of this process - construction, utilization, and ultimately demolition and disposal - 

imposes a substantial ecological load, which greatly fluctuates based on the kind and whereabouts of each 

structure [1]. The rapid growth of construction in urban areas has a significant and wide-ranging impact on the 

environment, economy, public health, and overall well-being in cities [2]. It is responsible for 40%–50% of all energy 

consumption [3].  This increased energy consumption contributes to higher levels of anthropogenic greenhouse gas 

emissions. With an alarming 37% of worldwide emissions, the building and construction sector is by far the largest 

emitter of greenhouse gases. Materials like cement, steel, and aluminum have a large carbon footprint during 

manufacturing and use [4]. Construction also consumes 30% of raw materials and 25% of global water resources, 

including 17% of the world's freshwater [5]. 

The problem has prompted authorities, organizations, professionals, and citizens to advocate for a sustainable 

construction industry. This industry should be able to tackle the environmental and health issues associated with 

buildings, minimize the industry's impact on the environment and people, and reduce the environmental footprint of 

the built environment [6]. The sustainable development framework is based on three dimensions: environmental, 

social, and economic [7]. The aim of this research is to provide valuable insights into the utilization of passive 

design principles, in conjunction with other sustainable technologies, to develop urban communities that prioritize 

energy efficiency, indoor comfort, climate resilience, and community health, thereby promoting sustainability and 

resilience. This study aims to offer helpful assistance to policymakers, urban planners, and designers by efficiently 

implementing sustainable technology in urban environments. By bridging the gap between theory and practice, it 

seeks to produce healthier, more livable, and environmentally friendly urban communities. 
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2. LITERATURE REVIEW 

2.1. HISTORICAL EVOLUTION OF URBAN SUSTAINABILITY 

Sustainability in architecture refers to the compatibility of design with nature [10]. Design must follow environmental 

methods to benefit from its natural resources and employ them scientifically to meet the needs of the individual. It is 

worth noting the importance of employing the components of the natural environment and relying on them as basic 

elements in interior and exterior planning and design, as the role of architecture is represented by the systems 

necessary for life on the surface of the Earth in order to produce sustainable and environmentally friendly urban 

complexes.  It is possible to consider architecture as one of the ways and methods that help protect living organisms 

from weather and climate changes. Therefore, it can be said that relying on construction technology and following 

modern technical methods in the building’s structure, shape and finish is the basis for producing unconventional 

urban complexes that are compatible with nature and save environmental resources [11]. The origins of urban 

sustainability may be traced back to the early 20th century, when pioneers such as Ebenezer Howard and his 

Garden City movement laid the groundwork as in Figure 1. Howard's concept prioritized the incorporation of natural 

spaces, communal housing, and effective transit networks in order to establish self-sufficient urban ecosystems. 

This signaled the initiation of a transition towards comprehensive approaches to urban planning that took into 

account social, economic, and environmental factors [12].  

 

Figure 1. The principle of the Garden City of Ebenezer Howard (Adapted from ref. [12]). 

During the 1960s and 1970s, the environmental movement emphasized the need of sustainability in urban planning 

and architecture. The rise of worries regarding pollution, resource depletion, and urban sprawl led to the increasing 

popularity of concepts such as sustainable development and ecological design. During this period, concepts such 

as green building practices, energy efficiency, and waste reduction were essential elements of sustainable urban 

development [12]. In the 1990s, the Brundtland Report was published, which introduced the idea of sustainable 

development as "development that satisfies the current requirements without jeopardizing the capacity of future 

generations to fulfill their own requirements." This research reinforced the importance of sustainability in urban 

planning and policy-making, highlighting the interdependence of social, economic, and environmental factors.  

Urban sustainability has become increasingly crucial in the 21st century due to the pressing need to tackle climate 

change and accommodate growing metropolitan populations. Urban centers worldwide are encountering difficulties 

stemming from increasing population, limited resources, and environmental deterioration. As a result, there is a 

renewed emphasis on creating sustainable urban designs, implementing green infrastructure, and adopting resilient 

planning practices. 
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2.2. Relationship Between Urban Communities and Sustainability 

The relationship between urban communities and sustainability has attracted increasing attention on the 

international political and economic agenda over the past few decades. However, the role of cities in global 

economic development as well as social and environmental conditions has gained more attention recently [13]. 

Sustainable technology refers to processes of structural transformation – radical and multidimensional change – 

that can effectively guide urban communities towards ambitious sustainability goals. This indicates the importance 

of making contributions to enhancing knowledge and understanding of sustainable urban agglomeration across a 

range of areas, including governance and planning, innovation and competitiveness, lifestyle and consumption, 

resource management, climate change mitigation and adaptation, transport and accessibility, buildings and 

infrastructure, environment, spatial and public space [14]. Several studies addressed these topics in addition to 

issues beyond them in transformative change towards urban sustainability [15]. 

 

Figure 2. The relationship between urban communities and sustainability [15] 

Current building certifications offer the most generally recognized method for linking sustainability to greenhouse 

gas emissions from a life cycle assessment standpoint. Some examples of these methods include BREEAM 

(Building Research Establishment Environmental Assessment Method), LEED (Leadership in Energy and 

Environmental Design), SBTool (Sustainable Building tool) [16], Green Star, and CASBEE (Comprehensive 

Assessment System for Built Environment Efficiency) [17]. These certificates greatly enhance our understanding of 

the environmental impacts of buildings by analyzing life cycle assessment approaches. They have the potential to 

influence consumers' purchasing decisions about building stock and serve as valuable sources of information for 

decision-makers in both developed and developing nations. 

Urban communities are highly valued for their role in driving innovation, social experimentation, and economic 

growth. However, they are inherently complex systems that possess the capacity to adapt to both external and 

internal factors. This adaptability allows them to function as dynamic entities, constantly changing and evolving in 

response to major social and environmental challenges caused by uncontrolled urbanization [18]. The capacity of 

urban communities to autonomously coordinate themselves amidst ongoing transformation can be elucidated by an 

evaluation of the "discriminatory and dispersed movement of substance, energy, and information among its 

constituent elements". The ongoing self-organization of all components of urban communities (such as energy 

generation and distribution systems, transportation, food consumption, waste management, water supply, and other 

ecosystem services) can be considered a complex system for evaluating sustainability [19]. 

2.3. Biophilic Design and Sustainable Urbanism 

Biophilic design prioritizes the relationship between humans and nature in constructed spaces, with the goal of 

enhancing health, well-being, and sustainability. Biophilic design aims to improve the occupants' quality of life and 
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minimize the environmental effect of buildings by integrating natural elements such as plants, natural light, and 

water features into urban spaces. Sustainable urbanism involves a variety of philosophies and practices that strive 

to create cities that are ecologically sustainable, socially fair, and economically viable. This strategy prioritizes the 

integration of diverse land uses, the creation of dense and efficient urban growth, the establishment of effective 

transportation networks, and the implementation of environmentally-friendly infrastructure to encourage sustainable 

lifestyles and minimize carbon emissions.  

 

Figure 3. The features of Biophilic Design. 

Kellert and Gregory [20] emphasized the significance of biophilic design in improving human health and well-being 

by integrating natural components into built environments. They highlighted both the psychological and physical 

advantages of being exposed to nature in urban settings. Beatley [21] examined the impact of biophilic urbanism on 

the development of cities that prioritize environment and biodiversity. This approach results in enhanced air quality, 

decreased stress levels, and heightened community involvement. The study highlighted the necessity of 

incorporating biophilic design principles into urban planning and development. 

Steemers and Giddings [22] examined the fundamental tenets of sustainable urbanism and their influence on the 

development of ecologically conscious and socially integrated cities. The significance of including a variety of land 

uses, designing for pedestrian accessibility, and implementing green infrastructure to encourage sustainable living 

and mitigate carbon emissions was emphasized. In his study, Beatley [23] analyzed case studies of sustainable 

urbanism efforts in different cities throughout the world and identified essential techniques for attaining sustainable 

urban development. The study highlighted the significance of community engagement, smart urban development 

concepts, and innovative solutions for transportation in constructing sustainable urban settings. 

Biophilic design and sustainable urbanism are closely linked concepts that aim to create healthier, more resilient, 

and ecologically friendly building environments [24]. The connection between biophilic design and sustainable 

urbanism is defined by their mutual emphasis on enhancing human well-being, environmental sustainability, 

resilience, and community involvement in the planning and construction of urban spaces. By incorporating biophilic 

design principles into sustainable urbanism plans, communities may establish healthier, more habitable, and 

sustainable environments for both present and future generations [25]. 

Biophilic design and sustainable urbanism stress the welfare of inhabitants and communities. Biophilic design aims 

to integrate natural aspects into constructed spaces in order to increase mental and physical well-being, alleviate 

stress, and improve overall quality of life. Sustainable urbanism seeks to establish cities that foster human health 

and well-being through the promotion of walkability, availability of green spaces, and active transportation 

alternatives [26]. Biophilic design and sustainable urbanism both prioritize environmental sustainability. Biophilic 

design aims to mitigate the ecological footprint of buildings through the utilization of organic materials, optimizing 
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energy efficiency, and minimizing resource usage. Sustainable urbanism promotes the implementation of dense, 

diverse projects that combine different types of land use, as well as the establishment of effective transportation 

networks and environmentally friendly infrastructure. The goal is to decrease carbon emissions, protect natural 

habitats, and encourage the adoption of sustainable lifestyles [27].  

Both biophilic design and sustainable urbanism enhance the ability of urban areas to withstand and adapt to climate 

change and other obstacles. Biophilic design enhances the resilience of buildings and urban areas to cope with 

fluctuating environmental circumstances, such as intense heat or flooding, by integrating natural features that offer 

cooling, shading, and water control. Sustainable urbanism advocates for the use of robust urban planning and 

design solutions that improve cities' capacity to endure and bounce back from environmental shocks and stressors 

[28]. Biophilic design and sustainable urbanism promote community involvement and active participation in the 

planning and design of urban areas. Biophilic design integrates natural components and green areas into the built 

environment, providing occupants with opportunity to connect with nature, socialize, and interact with their 

surroundings. Sustainable urbanism prioritizes the significance of inclusive and participatory planning processes 

that engage communities in decision-making and foster social cohesion and community well-being [25]. 

2.4. Passive Design Strategies and Sustainable Urbanism 

Passive strategies for design prioritize the optimization of natural resources such as sunlight, ventilation, and 

thermal mass in order to minimize the energy usage of buildings. Orientation, shade, insulation, and natural 

ventilation techniques are utilized to establish suitable indoor conditions, minimizing dependence on mechanical 

systems. In a thorough investigation, Omrany and Marsono [29] examined passive design principles in buildings 

and their effects on energy efficiency and indoor comfort. The study emphasized the significance of orientation, 

shading devices, and natural ventilation in diminishing the dependence on mechanical systems and decreasing 

energy usage. Peshwaz [30] investigated the utilization of passive design principles in urban planning and 

architecture to establish sustainable built environments. The study highlighted the incorporation of passive solar 

architecture, thermal mass, and natural light to improve the performance of buildings and ensure the comfort of 

occupants. 

Passive design strategies and sustainable urbanism are interrelated concepts that collaborate to establish 

ecologically conscious, energy-efficient, and habitable urban settings. The relationship between passive design 

principles and sustainable urbanism is defined by their mutual objectives of enhancing energy efficiency, indoor 

comfort, climatic resilience, and community health in urban settings. By integrating passive design principles into 

sustainable urban planning and design, cities can develop urban areas that are more sustainable, resilient, and 

livable, thereby benefiting both the environment and the well-being of citizens [31]. Passive design strategies 

prioritize the optimization of a building's design and orientation to maximize natural heating, cooling, and lighting. 

This approach aims to minimize reliance on mechanical systems and decrease energy usage. Sustainable 

urbanism prioritizes the reduction of energy use in urban areas by focusing on efficient land use planning, 

transportation networks, and building design. Sustainable urbanism can meet energy efficiency goals and contribute 

to overall sustainability by integrating passive design methods into urban planning and architecture [29].  

Passive design strategies are essential for improving indoor comfort and building performance. They make use of 

natural components like sunshine, ventilation, and thermal mass to produce a healthy and comfortable indoor 

environment. Sustainable urbanism seeks to establish urban environments that prioritize the well-being and quality 

of life of individuals, encompassing the provision of optimal comfort for residents through well-designed buildings. 

By incorporating passive design principles into sustainable urban planning, communities may develop buildings and 

neighborhoods that are both energy-efficient and provide a comfortable and healthy living environment for residents 

[32].  

Passive design strategies and sustainable urbanism both play a role in constructing urban landscapes that are 

robust to climate change. Passive design solutions enable buildings to adjust to varying climatic conditions by 

incorporating natural heating and cooling mechanisms, hence reducing the need for energy-intensive HVAC 

systems. Sustainable urbanism advocates for urban planning and design methods that prioritize resilience, taking 
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into account the effects of climate change and implementing strategies to reduce risks and improve adaptability. 

Cities can enhance the resilience of their structures and neighborhoods by integrating passive design ideas with 

sustainable urbanism concepts, enabling them to better withstand climate-related difficulties [33]. Passive design 

strategies and sustainable urbanization exert a beneficial influence on community health and well-being. Passive 

design solutions aim to create indoor environments that encourage occupant health and comfort. Sustainable 

urbanism, on the other hand, promotes areas that are walkable, provide access to green spaces, and offer active 

transportation options to support physical and mental well-being. Through the incorporation of passive design 

principles into sustainable urban planning, cities have the ability to establish environments that foster healthy 

lifestyles, encourage social engagement, and enhance the general well-being of their residents [34]. 

The study aims to fill the knowledge gap regarding the effective integration of passive design strategies and 

sustainable technologies into urban environments. It analyzes the factors and indicators that contribute to the 

efficiency of urban communities and their relationship to sustainable technology. The study seeks to promote energy 

efficiency, resilience, and community well-being in urban settings. 

3. MATERIEL AND METHODS 

3.1. Research Design 

The research was based on the inductive and analytical method. This approach involved identifying the basic 

factors and indicators of sustainability in urban communities, exploring obstacles to implementing sustainability, and 

analyzing the strengths and weaknesses of sustainable technology. The approach also included measuring the 

potential and obstacles of implementing sustainable technology in urban communities. 

3.2. Study Population and Sample 

The research included selecting a representative sample of 100 participants from urban communities for the study. 

The study population consisted of users, local authorities (e.g. provincial officials, engineering administration, etc.) 

and experts/researchers in the field of sustainable technology. The sampling process aimed to ensure diversity and 

representation from different urban communities to gain a comprehensive understanding of sustainable technology 

implementation and efficiency across different community settings; ensuring that a wide range of viewpoints were 

captured. The sample also ensured the selection of individuals or communities based on their accessibility and 

willingness to participate. 

3.2.1. Inclusion and Exclusion Criteria 

Inclusion Criteria: 

• Participants who are accessible and willing to participate in the study, either through in-person interviews, 

surveys, focus groups, or other data collection methods. 

• Individuals or communities who demonstrate a genuine interest in contributing to the research and sharing 

their insights on sustainable technology in urban clusters. 

• Individuals residing in urban communities who have direct experience with sustainable building technology 

or are interested in the topic. 

• Users who are willing to share their perspectives, experiences, and opinions on the efficiency of urban 

clusters in relation to sustainable technology. 

• Provincial officials, engineering administration personnel, or other stakeholders involved in decision-making 

processes related to urban development and sustainability. 

• Authorities who have knowledge or experience in implementing sustainable technology in urban settings 

and can provide insights from a governance and policy perspective. 

• Professionals with expertise in sustainable technology, urban planning, architecture, or related fields. 

• Researchers who have conducted studies or projects focusing on sustainable building technology and its 

impact on urban communities. 
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Exclusion Criteria: 

• Individuals who do not have direct experience or knowledge related to sustainable building technology or 

urban sustainability. 

• Participants who do not have a stake or interest in the efficiency of urban clusters and the role of 

sustainable technology in enhancing urban living. 

• Participants who have a conflict of interest that may bias their opinions or perspectives on sustainable 

technology in urban communities. 

• Individuals who have a vested interest in promoting a specific technology or agenda that may influence their 

responses and undermine the objectivity of the study. 

• Individuals or communities who are unwilling to engage in the research process or share their viewpoints on 

sustainable technology and urban efficiency. 

3.3. Data Collection Tools 

The study relied on the primary data collection tool, which was a designed questionnaire. The questionnaire was 

organized to collect opinions and ideas from the various groups mentioned above. The questionnaire included a 

range of topics related to sustainable technology, including current sustainability practices, barriers to 

implementation, potential areas for improvement, and proposals to enhance the efficiency of urban communities. 

The questionnaire was designed to obtain qualitative and quantitative data, allowing for a comprehensive analysis 

of the views and ideas collected from various stakeholders. Responses to the statements were graded using a five-

point Likert grading scale as follows: (Strongly agree - Agree - Neutral - Disagree - Disagree) takes the scores (5-4-

3-2-1) respectively. 

3.4. Data Analysis Tools 

Data collected from the questionnaire and any other sources were analyzed using qualitative and quantitative 

methods. This allowed for a deeper understanding of perspectives and experiences related to sustainable 

technology in urban communities. The quantitative analysis involved statistical techniques to identify trends, 

patterns and interrelationships within the numerical data obtained from the questionnaire. The analysis helped 

provide a comprehensive understanding of the challenges and opportunities for sustainable technology 

implementation and efficiency in urban agglomerations. 

4. FINDINGS OF DATA ANALYSIS 

4.1. First: Demographic Data 

The distribution of the study sample according to age showed that the highest percentage was among 31-40 years 

old, which was 40%, followed by 21-30 years old, 32%, then 41-50 years old, 15%. The lowest percentage was for 

those over 50 years old, at 13%. Regarding gender, the percentage of males was 52%, and females were 48%. 

Regarding the distribution of the study sample according to years of experience, the highest percentage was from 

4-10 years, which was 42%, followed by the percentage of 1-3 years, which was 34%, and at the last level, the 

percentage of more than 10 years, which was 24%. 

4.2. Second: Questionnaire Topics 

First Topic: Current Sustainability Practices from the Users’ Point of View 

It is clear from the following table that statement No. 2 came in the first level with a mean of 1.70 and a standard 

deviation of 0.927, and the direction of the sample members’ answers to this statement was strongly agree, while 

statement No. 6 came in the second level with a mean of 1.68 and a standard deviation of 0.649, and the direction 

of the sample members’ answers to this statement was agree. While statement No. 7 came at the third level with a 

mean of 1.65 and a standard deviation of 0.592, and the trend of the sample members’ answers to this statement 
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was agree, and statement No. 5 came at the fourth level with a mean of 1.65 and a standard deviation of 0.592, and 

the direction of the sample members’ answers to this statement was agree. 

Table 1. Current Sustainability Practices from the Users’ Point of View 

S. Current sustainability practices from the users' perspective Mean 
Std. 
deviation 

Direction Rank 

1. 
I am satisfied with the current sustainability practices and initiatives in my 
urban community 

1.61 0.634 
Strongly 
Agree 

6 

2. 
I believe that sustainable technology practices are effectively integrated into 
everyday life in my urban community 

1.70 0.927 
Strongly 
Agree 

1 

3. 
It is important for urban communities to prioritize sustainable technology 
practices to preserve the environment 

1.59 0.605 
Strongly 
Agree 

7 

4. 
I feel that the urban community is actively promoting and supporting 
sustainable technology practices 

1.63 0.597 Agree 5 

5. 
I believe that current sustainability practices in my urban community address 
environmental challenges 

1.65 0.592 Agree 4 

6. 
I have knowledge of sustainable technology practices and their impact on 
urban sustainability 

1.68 0.649 Agree 2 

7. 
There is a possibility that I will be actively involved in or support sustainable 
technology initiatives within my community 

1.65 0.592 Agree 3 

Current sustainability practices from the users' perspective 1.6443 0.35663 Agree 

Second Topic: Obstacles to Implementation 

It is clear from the following table that statement No. 7 came at the first level with a mean of 2.11 and a standard 

deviation of 1.034, and the direction of the sample members’ answers to this statement was agree. While statement 

No. 4 came in the second level with a mean of 2.03 and a standard deviation of 0.989, and the direction of the 

sample members’ answers to this statement was agree. Statement No. 2 came at the third level with a mean of 1.72 

and a standard deviation of 0.780, the direction of the sample members’ answers to this statement was agree. 

Statement No. 5 came in the fourth level with a mean of 1.71 and a standard deviation of 0.671, and the direction of 

the sample members’ answers to this statement was agree. Statement No. 6 came in the fifth level with a mean of 

1.67 and a standard deviation of 0.817, and the direction of the sample members’ answers to this statement was 

strongly agree. Statement No. 1 also came in the sixth level with a mean of 1.60 and a standard deviation of 0.636, 

and the direction of the individuals’ answers to this statement was agree. As for statement No. 3, it came in the 

seventh and final level with a mean of 1.52 and a standard deviation of 0.577. The direction of the sample members’ 

answers to this statement was strongly agree. 

Table 2. Obstacles to Implementation 

S Obstacles to Implementation Mean 
Std. 
deviation 

Direction Rank 

1 
I believe that the lack of awareness and education about sustainable 
technology is an obstacle to its implementation in urban communities 

1.60 0.636 Agree 6 

2 
I believe that financial constraints hinder the widespread adoption of 
sustainable technology practices in urban areas 

1.72 0.780 Agree 3 

3 
I believe that there are effective government policies and regulations to 
support the implementation of sustainable technology in urban communities 

1.52 0.577 
Strongly 
Agree 

7 

4 
I believe that social and cultural attitudes pose barriers to the adoption of 
sustainable technology in urban areas 

2.03 0.989 Agree 2 

5 
I believe that stakeholder resistance hinders the implementation of 
sustainable technology in urban communities 

1.71 0.671 Agree 4 

6 
I believe that bureaucratic obstacles hinder the implementation of 
sustainable technology practices in urban areas 

0.67 0.817 
Strongly 
Agree 

5 

7 
I believe that the lack of technological infrastructure is an obstacle to 
implementing sustainable technology in urban communities 

2.11 1.034 Agree 1 

Obstacles to Implementation 1.7657 0.42472 Agree 

Third Topic: Potential Areas for Improvement 

It is clear from the following table that statement No. 2 came at the first level with a mean of 2.00 and a standard 

deviation of 0.953, and the direction of the sample members’ answers to this statement was “agree”. While 

statement No. 1 came in the second level with a mean of 1.70 and a standard deviation of 0.718, the direction of the 
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sample members’ answers to this statement was “strongly agree”. Statement No. 6 came at the third level with a 

mean of 1.68 and a standard deviation of 0.649, and the direction of the sample members’ answers to this 

statement was “agree”, and statement No. 7 came at the fourth level with a mean of 1.65 and a standard deviation 

of 0.592, and the trend of the sample members’ answers to this statement was “agree”. Statement No. 5 came in 

the fifth level with a mean of 1.65 and a standard deviation of 0.592, and the direction of the sample members’ 

answers to this statement was “agree.” Statement No. 6 came in the sixth level with a mean of 1.63 and a standard 

deviation of 0.597, and the direction of the sample members’ answers to this statement was “agree.” As for 

statement No. 3, it came at the seventh and final level with a mean of 1.49 and a standard deviation of 0.577, and 

the direction of the sample members’ answers to this statement was “agree”. 

Table 3. Potential Areas for Improvement 

S. Potential Areas for Improvement Mean 
Std. 
deviation 

Direction Rank 

1. 
There is importance of integrating sustainable technology into public 
transportation and mobility systems in urban communities 

1.70 0.718 
Strongly 
Agree 

2 

2. 
I believe that sustainable technology can contribute to improving the quality 
and availability of green spaces and natural environments in urban 
communities 

2.00 0.953 Agree 1 

3. 
There is importance of integrating sustainable technology into construction 
and infrastructure development to enhance sustainability in urban 
communities 

1.49 0.577 Agree 7 

4. 
I believe that sustainable technology can contribute to addressing the 
challenges of waste management and recycling in urban communities 

1.63 0.597 Agree 6 

5. 
I believe that sustainable technology can be leveraged to enhance energy 
efficiency and conservation efforts in urban communities 

1.65 0.592 Agree 5 

6. 
It is important to make sustainable technology accessible and affordable to 
residents of urban communities 

1.68 0.649 Agree 3 

7. 
I believe that sustainable technology can contribute to improving public 
health and well-being in urban communities 

1.65 0.592 Agree 4 

Potential Areas for Improvement 1.6857 0.32361 Agree 

Fourth Topic: Proposals to Enhance the Efficiency of Urban Communities 

It is clear from the following table that statement No. 7 came at the first level with a mean of 1.73 and a standard deviation of 

0.664, and the direction of the sample members’ answers to this statement was agree. While statement No. 2 came in the 

second level with a mean of 1.68 and a standard deviation of 0.649, and the direction of the sample members’ answers to this 

statement was agree. While statement No. 1 came at the third level with an arithmetic mean of 1.68 and a standard deviation of 

0.649, and the direction of the sample members’ answers to this statement was agree. Statement No. 2 came at the fourth level 

with a mean of 1.65 and a standard deviation of 0.592, and the direction of the sample members’ answers to this statement was 

agree. Statement No. 4 came in the fifth level with a mean of 1.65 and a standard deviation of 0.592, and the direction of the 

sample members’ answers to this statement was “agree.” Statement No. 6 came in the sixth level with a mean of 1.63 and a 

standard deviation of 0.597, and the direction of the individuals’ answers to this statement was “agree.” As for statement No. 7, it 

came in the seventh and final level with a mean of 1.60 and a standard deviation of 0.569, and the direction of the sample 

members’ answers to this statement was “agree”. 

Table 4. Proposals to Enhance the Efficiency of Urban Communities 

S. Proposals to Enhance the Efficiency of Urban Communities Mean 
Std. 
deviation 

Direction Rank 

1. 
There is an importance of motivating companies and industries to adopt 
sustainable technology practices in urban communities 

1.68 0.649 Agree 3 

2. 
I believe that sustainable technology can contribute to the development of 
smart and sustainable urban infrastructure 

1.65 0.592 Agree 4 

3. 
In your opinion, there is importance in enhancing community participation 
and participation in sustainable technology projects in urban communities 

1.68 0.649 Agree 2 

4. 
I believe that sustainable technology can contribute to addressing issues of 
environmental justice and equality in urban communities 

1.65 0.592 Agree 5 

5. 
I believe that sustainable technology can improve energy consumption and 
reduce environmental impact in urban communities 

1.60 0.569 Agree 7 

6. 
It is important to consider policies and incentives to encourage the adoption 
of sustainable technology in urban communities 

1.63 0.597 Agree 6 

7. 
I believe that collaborative efforts and partnerships can enhance the 
integration of sustainable technology into urban planning and development 

1.73 0.664 Agree 1 

Proposals to Enhance the Efficiency of Urban Communities 1.6600 0.35390 Agree 
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5. DISCUSSION OF MAIN FINDINGS 

This study aimed to extract and evaluate opinions and perspectives from users, stakeholders, and researchers 

about the current status of sustainable technology in urban communities and to analyze the basic factors and 

indicators that contributed to the efficiency of urban communities and their relationship to sustainable technology. 

The establishment of urban communities and the advancement of buildings are inherently interconnected [35,36]. 

Green buildings serve as a method for achieving urban environment objectives [37]. In order to foster the ecological 

advancement of urban areas, it is imperative to alter the management approach to architectural development. 

Urban ecological building is the fundamental task of conserving the environment and efficiently utilizing resources. 

As the primary body responsible for energy consumption, we must prioritize urban construction and transform the 

existing urban development model. This entails establishing a green building management system that emphasizes 

ecological and environmental protection, thereby enhancing the urban development paradigm. This phenomenon is 

an unavoidable trajectory in the progression of human existence, and it is implausible to contravene the inherent 

principles governing the evolution of phenomena [38].  

Currently, conventional urban development method is unsuitable for global implementation. Hence, constructing 

environmentally sustainable urban communities is a beneficial approach to address the critical situation of major 

cities. The study's findings highlight the diverse viewpoints and perceptions surrounding sustainable technology in 

communities. The diverse perspectives on present sustainability practices across various groups, such as users, 

stakeholders, and researchers, emphasize the intricate nature of the matter. While many participants reported 

satisfaction with current sustainable technology projects, others identified areas for enhancement, highlighting the 

necessity for a nuanced and focused strategy to tackle urban communities' varied demands and concerns. 

Discovering barriers to the adoption of sustainable technologies is a vital finding. Prominent obstacles that have 

arisen include financial constraints, inadequate comprehension or education regarding sustainable methods, and 

regulatory challenges. These findings emphasize the significance of tackling systemic obstacles that impede the 

use of sustainable technology, such as the requirement for financial incentives or assistance, educational initiatives 

to enhance awareness, and legislative reforms to allow the incorporation of sustainable solutions. 

Multiple studies have identified financial constraints as a substantial obstacle to the extensive adoption of 

sustainable technologies in urban settings. This obstacle involves multiple facets, such as the exorbitant upfront 

expenses of sustainable infrastructure, restricted availability of funding for sustainable initiatives, and the perceived 

economic uncertainties linked to the adoption of novel technologies. To overcome financial limitations, it is 

necessary to create financial incentives, subsidies, or new financing methods that can make sustainable technology 

more easily attainable and cost-efficient for urban stakeholders [39-42]. Upon comparing the study's findings with 

those of previous research, it becomes apparent that the obstacles to the adoption of sustainable technology in 

urban communities are well documented and widely acknowledged. The significance of tackling these obstacles 

through focused interventions and structural modifications is shown by this consistency. Furthermore, it emphasizes 

the necessity of cooperative endeavors between policymakers, urban planners, industry players, and community 

members to surmount these obstacles and establish a conducive atmosphere for the adoption of sustainable 

technology. The combined findings from multiple studies offer a thorough comprehension of the obstacles and 

emphasize the need to promptly tackle these problems in order to promote sustainable urban growth. Moreover, 

multiple studies have consistently highlighted the need to increase awareness and deliver education regarding 

sustainable practices among urban residents, businesses, and policymakers. The limited knowledge and 

understanding of the advantages and possibilities of sustainable technology can impede its acceptance and 

implementation. Proposals have been made to use educational programs, public outreach efforts, and knowledge-

sharing initiatives as crucial measures to overcome this obstacle and foster a more profound comprehension of 

sustainable solutions among urban residents [23, 43,44]. 

Obstacles related to regulations, such as obsolete policies, complicated permitting procedures, and 

contradictory rules, have constantly been recognized as hindrances to incorporating sustainable technology in 

urban settings. This was in accordance with the findings of [45]. To tackle regulatory difficulties, it is necessary to 

advocate for policy reforms, simplify approval processes, and provide regulatory frameworks that encourage and 

promote the implementation of sustainable solutions. The identification of prospective areas for improvement in 
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sustainable technology, encompassing the integration of renewable energy, management of waste, and sustainable 

transportation, aligns with conclusions drawn from prior research in the realm of sustainable urban development. 

Research from multiple sources has repeatedly identified these specific areas of focus and emphasized their 

importance in promoting sustainable practices within urban communities. Multiple studies have emphasized the 

significance of incorporating renewable energy sources, such as solar, wind, and geothermal power, into urban 

infrastructure to decrease dependence on fossil fuels and alleviate environmental impacts. The incorporation of 

renewable energy into buildings, public transportation systems, and community-wide energy grids has been a 

consistent focus in sustainable urban development studies. This highlights the need of directing investments and 

policy assistance towards renewable energy projects [46,47]. 

Sustainable waste management strategies, such as recycling, composting, and waste-to-energy technologies, 

are constantly recognized as important areas of concentration for urban sustainability. Research has emphasized 

the possibility of enhancing waste management infrastructure, decreasing dependence on landfills, and advocating 

for circular economy concepts to minimize waste and resource usage in urban settings [48,49]. The advancement of 

sustainable transport modes, such as public transit, cycling infrastructure, and electric automobiles, has been a 

significant topic of emphasis in research on sustainable urban development. Research has highlighted the 

importance of giving priority to investments in sustainable transport systems, decreasing dependence on private 

vehicles, and improving access to low-carbon mobility options. These measures aim to tackle urban congestion and 

air pollution, while also encouraging fair access to transport services [50]. 

The study emphasizes the alignment between the proposals to improve the efficiency of urban clusters using 

sustainable technology and prior research that underscores the significance of rewarding sustainable practices, 

increasing public awareness, and promoting collaboration. These suggestions align with conclusions drawn from 

other research, suggesting a widespread agreement on the necessity of synchronized endeavors and diverse 

approaches to promote favorable advancements in urban sustainability. Multiple studies have consistently 

emphasized the significance of providing incentives for sustainable activities, including the implementation of 

energy-efficient building design, acceptance of renewable energy, and promotion of sustainable modes of 

transportation. Research has highlighted the necessity of implementing financial incentives, regulatory measures, 

and supportive policies to promote the adoption of sustainable technology and practices by individuals, enterprises, 

and local governments [51-53]. 

Increasing public awareness has consistently been a prominent topic in research on sustainable urban 

development. Research has emphasized the importance of educational campaigns, community outreach programs, 

and public engagement activities in educating and empowering individuals about sustainable living, resource 

preservation, and the advantages of environmentally friendly technologies [54-57]. Moreover, the promotion of 

cooperation among stakeholders with an interest or involvement in a particular issue has been seen as a critical 

element in promoting the progress of urban sustainability. Studies have emphasized the importance of 

collaborations across government agencies, private sector entities, academic institutions, and community 

organizations to create and execute sustainable technology solutions, urban planning plans, and policy frameworks 

[58,59].  

By utilizing these consistent findings from other studies, it becomes clear that the ideas in the study are in line 

with wider patterns observed in research on sustainable urban development. The focus on promoting sustainable 

practices, increasing public awareness, and encouraging collaboration demonstrates a widespread agreement on 

the necessity of coordinated endeavors and diverse techniques to facilitate beneficial advancements in urban 

sustainability. The significance of tackling these focal points via integrated methods that include multiple 

stakeholders and utilize a range of tools to advance sustainable urban development is emphasized by this collective 

understanding. 

CONCLUSIONS 

The study effectively obtained and assessed viewpoints and insights from users, stakeholders, and researchers 
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regarding the present state of sustainable technology in urban settings. The study employed an inductive and 

analytical research methodology, utilizing a questionnaire form to gather the perspectives of 100 participants. These 

participants consisted of residents, local authorities, and professionals specializing in sustainable technology. The 

questionnaire encompassed a range of subjects on sustainable technology, such as individuals' perceptions on 

existing sustainability measures, obstacles to their implementation, potential areas for improvement, and 

suggestions for increasing the effectiveness of urban communities. The research findings yielded a thorough 

comprehension of perspectives on sustainable technology, emphasizing the varied viewpoints of distinct 

stakeholder groups. The study identified crucial aspects and indicators that contribute to the effectiveness of urban 

communities and their correlation with sustainable technology. Furthermore, it illuminated the current obstacles to 

the deployment of sustainable technology and unveiled future avenues for enhancement. In summary, the research 

highlights the significance of taking into account many perspectives when assessing sustainable construction 

technologies in urban communities. The knowledge acquired from users, stakeholders, and researchers might be a 

helpful basis for future endeavors targeted at improving urban sustainability. The findings of the study can be used 

to develop specific strategies to overcome the obstacles that have been identified, take advantage of possibilities 

for improvement, and encourage the use of sustainable technology to increase the efficiency of urban communities. 
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