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Abstract: Background: The fast growth of cities together with environmental changes has made 

urban areas more susceptible to flooding and water damage and extreme heat and broken public 

systems. Urban areas of developing nations face rising disaster threats because their 

infrastructure remains fragile while their disaster management systems stay weak and their 

governance structures display multiple deficiencies. Methods: A quantitative cross-sectional 

survey design to investigate how Climate-Resilient Infrastructure and Disaster Preparedness 

and Governance Effectiveness and Community Awareness (CA) influence Sustainable 

Community Development. The study gathered primary data through a five-point Likert scale 

questionnaire which 215 participants completed. The analysis process included descriptive 

statistics and Pearson correlation analysis and reliability tests (Cronbach’s Alpha and Composite 

Reliability) and a Climate Resilience Performance Index. Results: This research data reveals that 

SCD obtained the highest average score of 3.88 while CRI followed with 3.76 and CA received 

3.74 and GE scored 3.69 and DP achieved 3.58. Correlation analysis demonstrates that CRI and 

SCD maintain a strong positive association which produces a correlation coefficient of +0.69. The 

data demonstrates a negative correlation between GE and DP which produces a correlation 

coefficient of -0.45. Data shows that disaster preparedness execution through governance 

systems produces inefficient operational results. The CRPI results show that 45.6% of 

respondents demonstrate moderate resilience levels while 33% of respondents belong to 

vulnerable groups. Conclusion: Climate-resistant infrastructure supports sustainable 

community development through its direct influence disaster response systems and leadership 

structures need to improve their coordination systems. 

Keywords: Governance Effectiveness; Community Awareness; Sustainable Community 

 Development; Disaster Preparedness; Climate-Resilient Infrastructure.  

 

 

 

1. Introduction 

The world faces a severe crisis because rapid city expansion and fast-

moving climate change now stand as two main environmental threats which impact 

global development during the 21st century [1]. Urban areas now face growing 

environmental risks because climate change has brought about flooding and water 

accumulation and extreme heat and storm flooding and broken infrastructure 

systems [2]. Situation becomes more severe in developing countries because their 

urban expansion occurs through unplanned growth which results in weak 

infrastructure systems and limited ability to adapt [3]. The fast population growth 
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in numerous cities has led to most settlements developing without proper drainage 

systems and transportation infrastructure and land-use planning which makes 

them more vulnerable to climate-related disasters [4]. Development of climate-

resistant urban infrastructure stands as the core solution which communities need 

to lower their disaster risks while building sustainable growth [5]. Includes both 

physical structures and institutional frameworks which help cities prepare for 

climate shocks while enabling them to bounce back from disasters and keep their 

vital operations running [6]. The system includes roads which resist flooding and 

better drainage networks and housing structures that can withstand disasters and 

environmental protection systems and warning systems for early detection [7]. 

Research shows that well-designed resilient infrastructure systems will lower 

disaster-related expenses by about 30% and shorten the time needed for 

communities to recover from severe disasters. The world needs urban planning 

systems to accept resilience principles because climate change produces increasing 

weather variability which threatens sustainable development progress [8]. 

Disaster-risk reduction (DRR) is strongly influenced by the quality and 

performance of urban infrastructure systems. In many developing urban areas, 

more than half of the population resides in environmentally fragile and hazard-

prone locations such as floodplains and poorly drained settlements [9]. Inadequate 

infrastructure, weak construction standards, and unregulated urban expansion 

further intensify exposure to climate hazards. When disasters occur, the absence of 

resilient systems often results in severe economic losses, displacement of 

communities, and long-term disruption of development processes [10]. Therefore, 

strengthening infrastructure resilience is essential for minimizing vulnerability and 

enhancing urban safety. Sustainable community development goes beyond 

physical infrastructure and incorporates social, economic, and institutional 

dimensions [11]. It emphasizes improving quality of life while ensuring 

environmental protection and resource efficiency. Cities with stronger resilience 

planning and adaptive infrastructure generally experience faster recovery after 

climate-induced shocks, sometimes improving recovery performance by more than 

25% compared to less prepared systems [12]. In this context, climate-resilient 

infrastructure plays a crucial role in maintaining continuity of services, reducing 

disruption during disasters, and supporting long-term urban stability. However, 

infrastructure alone cannot ensure sustainability unless supported by effective 

governance and strong community awareness [13]. 

Climate resilience yet there exists a major gap in understanding how 

infrastructure together with preparedness and governance and public awareness 

determine sustainability results [14]. The existing research studies examine separate 

elements without creating complete systems which reduces their ability to influence 

policies and their usefulness in real-world situations. The current methods for 

urban resilience development fail to understand how physical structures and 

institutional frameworks and social networks connect with one another [15]. 

The research solves existing problems through its examination of how 

Climate-Resilient Infrastructure and Disaster Preparedness and Governance 

Effectiveness and Community Awareness work together to develop Sustainable 

Communities. The study collects primary data from 215 respondents to show how 

these variables connect with each other through actual evidence. Climate Resilience 

Performance Index which shows various levels of regional climate resilience. The 

research focuses on how cities build climate-resilient infrastructure because these 

structures help communities reduce disaster risks and develop sustainable living 

practices. The research offers new knowledge about urban sustainability and 

resilience  through  its  unified  analytical  approach  which  provides  useful 
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information for urban planners and policymakers who want to build sustainable 

cities. 

2. Materials and Methods 

2.1 Research Design 

The research study implements a quantitative method through cross-

sectional survey data collection to investigate how climate-resistant urban 

infrastructure systems relate to sustainable development of communities. Design 

works well for studying how people perceive things and for finding statistical 

connections between various elements which exist in actual urban environments 

[16]. Research investigates five essential elements which include Climate-Resilient 

Infrastructure (RI), Disaster Preparedness (DP), Governance Effectiveness (GE), 

Community Awareness (CA), and Sustainable Community Development (SCD). 

Evaluation framework shows the connection between different elements which 

impact urban resilience results [17]. The method enables researchers to obtain 

objective data through statistical analysis which produces results they can apply to 

their specific research location. Applies quantitative methods to produce results 

which remain constant while they generate trustworthy outcomes that match with 

previous studies [18]. 

2.2 Data Collection 

Primary data were collected through a structured questionnaire which 215 

respondents completed for this study. uestionnaire used a 5-point Likert scale 

which started at strongly disagree (1) and ended at strongly agree (5).Involved 

urban residents who included students and service holders and business 

professionals and various stakeholders who experienced direct or indirect effects 

from urban infrastructure systems. The data collection process selected participants 

from various age groups and genders and work backgrounds to create a diverse 

sample which would represent different viewpoints about climate resilience and 

sustainability. The survey measured how people viewed their infrastructure quality 

and their disaster readiness and their governance performance and their 

community knowledge about these issues [19]. The research team collected data 

through personal interviews and field studies to get exact answers and prevent 

missing information from occurring. The research team focused on developing clear 

questions which would create consistent answers from the participants. The dataset 

which researchers collected enables them to perform an empirical analysis of urban 

resilience and sustainability development patterns. 

2.3 Sampling Technique 

The research team selected participants through a combined purposive and 

convenience sampling method which included people from both urban and peri-

urban regions. Purposive method to select only those respondents who had direct 

experience with urban infrastructure and climate-related problems during their 

survey participation. Selected convenience sampling because they needed to gather 

information from reachable people within their restricted timeframe and available 

funds [20]. Social science research requires a minimum of 215 participants for 

proper statistical analysis which resulted in the final sample size. The team worked 

to preserve various demographic elements which included different ages and 

genders and professional roles to create better representation. Population-wide 

results but it works well for studies which explore perception-based variables 

through exploratory and analytical approaches [21]. 

2.4 Analytical Model 

To examine the relationship between climate-resilient urban infrastructure 

and sustainable community development, the following analytical model was used: 
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This model establishes Sustainable Community Development (SCD) as its 

main dependent factor which receives influence from the independent elements 

Climate-Resilient Infrastructure (CRI), Disaster Preparedness (DP), Governance 

Effectiveness (GE), and Community Awareness (CA). The coefficients (β) show how 

strong each predictor variable affects sustainable development outcomes through 

their direction and magnitude. Model contains an error term (ε) which represents 

the elements that remain unexplained through its predictive system [22].The 

framework provides numerical methods which help researchers determine how 

different elements affect urban sustainability levels. The model functions as a 

regression analysis tool which helps identify the main elements that determine both 

development success and resilience [23]. 

3.5 Data Analysis Techniques 

Researchers used descriptive statistical methods together with inferential 

statistical approaches to analyze the data which they gathered. Descriptive statistics 

to analyze their data through mean and standard deviation and skewness and 

kurtosis which showed how variables distributed and their central values [24]. 

Pearson correlation analysis to determine how strongly the study elements 

connected with each other while identifying their relationship directions. 

Measurement scales obtained internal consistency through the assessment of 

reliability and validity which used Cronbach’s Alpha and Composite Reliability 

(CR) as measurement tools [25]. Climate Resilience Performance Index (CRPI) 

systematizes survey participants into four groups which include highly resilient 

and moderately resilient and vulnerable and highly vulnerable respondents. 

Complete resilience data because the index delivers full data about how resilience 

spreads across the area [26]. 

3. Results 

3.1 Demographic Characteristics of Respondents 

 

 Table 1. Demographic Characteristics of Respondents.  
 

Variable Category Frequency Percentage (%) 

Gender Male 121 56.3 

 Female 94 43.7 

Age 18–25 48 22.3 

 26–35 81 37.7 

 36–45 52 24.2 

 46+ 34 15.8 

Occupation Student 57 26.5 

 Service Holder 79 36.7 

 Business 44 20.5 

 Others 35 16.3 

 

In Table 1 presents the demographic characteristics of the 215 respondents 

involved in this study. The gender distribution shows a slightly higher proportion 

of male respondents (56.3%) compared to female respondents (43.7%), indicating a 

relatively balanced but male-dominant sample. The age distribution shows that 

most respondents belong to the 26–35 age range (37.7%) with additional 

respondents in 36–45 years (24.2%) and 18–25 years (22.3%) and 46 years and above 

(15.8%). The data shows that most respondents belong to the working-age 

population which remains economically active. The survey shows that service 
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holders form the most extensive group with 36.7% followed by students who make 

up 26.5% and business professionals who represent 20.5% and others who total 

16.3%. The group includes members from various professions which allows them 

to understand climate-resistant city systems and environmental protection 

problems from different angles. 

3.2 Descriptive Statistics and Distribution Characteristics 

 

 Table 2. Descriptive Statistics and Distribution Characteristics.  
 

Variable Mean Std. Deviation Skewness Kurtosis 

CRI 3.76 0.69 -0.41 0.52 

DP 3.58 0.64 -0.36 0.47 

GE 3.69 0.66 -0.29 0.39 

CA 3.74 0.63 -0.33 0.44 

SCD 3.88 0.71 -0.48 0.58 

 

The table demonstrates statistical information which shows how main 

research variables distribute throughout the study. The average scores fall between 

3.58 and 3.88 which shows that most respondents strongly agree about the climate 

resilience and sustainable development indicators as Table 2. Sustainable 

Community Development (SCD) holds the top average score of 3.88 which Climate-

Resilient Infrastructure (CRI) follows with 3.76 and Community Awareness (CA) 

with 3.74 and Governance Effectiveness (GE) with 3.69 and Disaster Preparedness 

(DP) with 3.58. The standard deviation values (0.63–0.71) indicate moderate 

variability in responses. The research shows all variables have negative skewness 

which ranges from -0.29 to -0.48 to demonstrate that respondents showed more 

agreement by selecting higher options. The data shows a standard distribution 

through its kurtosis values which range between 0.39 and 0.58. 

3.3 Relative Contribution of Variables Agreement 
 

Figure 1. Relative Contribution of Variables Agreement. 

 

The Figure 1 shows how different study elements affect the total 

respondent agreement about climate-resilient urban infrastructure and sustainable 

development. The research results demonstrate that Sustainable Community 

Development leads with 23% contribution which shows its primary influence on 

 

https://cajotas.centralasianstudies.org/index.php/CAJOTAS


147 

Central Asian Journal of Theoretical and Applied Science 2022, 3(9), 142-151. https://cajotas.centralasianstudies.org/index.php/CAJOTAS 

 

 

 

how people view resilience and sustainability outcomes. The equal 20% 

contribution from Climate-Resilient Infrastructure and Governance Effectiveness 

shows that both elements play an equal role in establishing strong urban resilience 

systems. The public understanding of disaster-risk reduction and sustainability 

practices leads to 19% of community awareness because people can learn about 

these issues which motivates them to take action. Disaster Preparedness maintains 

the least amount of contribution at 18% because people seem to lack understanding 

about its importance and disaster protection systems remain poorly established. 

3.4 Reliability and Validity Test 

 

Table 3. Reliability and Validity Test. 

Variable Items Cronbach’s Alpha Composite Reliability (CR) 

CRI 5 0.86 0.89 

DP 4 0.81 0.85 

GE 5 0.84 0.88 

CA 4 0.79 0.83 

SCD 5 0.87 0.90 

In Table 3 presents the reliability and validity assessment of the 

measurement constructs used in this study. The research instruments show internal 

consistency because their Cronbach’s Alpha scores fall between 0.79 and 0.87 which 

indicates that the variables demonstrate acceptable to good reliability. The results 

indicate that Sustainable Community Development (SCD) achieved the highest 

reliability score (α = 0.87) together with Climate-Resilient Infrastructure (α = 0.86) 

and Governance Effectiveness (α = 0.84). The research instruments for Disaster 

Preparedness (α = 0.81) and Community Awareness (α = 0.79) produce reliable 

outcomes because participants showed consistent response patterns. The 

measurement model shows strength through Composite Reliability (CR) scores 

which range between 0.83 and 0.90 while all CR values surpass the 0.70 threshold 

for standard acceptance. SCD again records the highest CR value (0.90), indicating 

strong construct reliability. 

3.5 Correlation Analysis of Study Constructs Relationships 
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Figure 2. Correlation Analysis of Study Constructs Relationships. 

 

 

The research study presents its main variables which researchers studied 

for their connection to climate-resilient urban infrastructure and sustainable 

community development through the correlation analysis shown in Figure 2. The 

research findings show various positive and negative connections between the 

different study variables. The data shows that Climate-Resilient Infrastructure 

(CRI) establishes strong positive links with all studied variables while achieving its 

highest correlation with Sustainable Community Development (SCD) at r = +0.69 

and following with Governance Effectiveness (GE) at r = +0.60 and Community 

Awareness (CA) at r = +0.55 and Disaster Preparedness (DP) at r = +0.54. The data 

shows that Disaster Preparedness (DP) has a positive correlation with SCD at r = 

+0.61 which demonstrates its essential function in achieving better sustainability 

results. The data shows a negative link between Governance Effectiveness (GE) and 

Disaster Preparedness with a correlation of r = −0.45 which suggests that 

implementation systems experience poor performance and insufficient 

coordination. All other relationships remain positive and statistically meaningful. 

3.6 Climate Resilience Performance Index (CRPI) Classification 

 

Table 4. Climate Resilience Performance Index (CRPI) Classification. 

Index Range Category Frequency (n) Percentage (%) 

4.21 – 5.00 Highly Resilient 46 21.4 

3.41 – 4.20 Moderately Resilient 98 45.6 

2.61 – 3.40 Vulnerable 51 23.7 

1.00 – 2.60 Highly Vulnerable 20 9.3 

 

The study area received a complete evaluation through the Climate 

Resilience Performance Index (CRPI) which Table 4 displays as its classification 

system. The research findings reveal that most participants (45.6%) belong to the 

"Moderately Resilient" group which shows their climate adaptability at an average 

level together with some organizational and institutional stability. The research 

classifies 21.4% of people as "Highly Resilient" because they possess strong 

infrastructure systems together with prepared systems and adaptable governance 

structures. The survey results show that 23.7% of respondents belong to the 

"Vulnerable" group which means they face major climate threats while lacking 

sufficient ability to adjust. The research findings demonstrate that 9.3% of the 

population belongs to the "Highly Vulnerable" group which requires immediate 

government action for both policy development and infrastructure development. 

The analysis shows different levels of resilience throughout the area because most 

people have moderate resilience but about thirty percent of citizens exist in danger. 

4. Discussion 

The research outputs from this study deliver essential knowledge about 

climate-resilient urban infrastructure which supports disaster risk reduction and 

long-term community sustainability. The demographic information from 215 

respondents shows that males make up 56.3% of the sample while females represent 

43.7% and the majority of participants belong to the working-age group between 26 

and 35 years old at 37.7%. Results show that most answers come from people who 

work and have direct knowledge about how urban infrastructure operates [27]. The 
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descriptive statistics reveal high average scores for all variables which fall between 

3.58 and 3.88 to show that people have positive views about climate resilience and 

sustainability. The study shows that Sustainable Community Development (SCD = 

3.88) achieved the highest average score while Climate-Resilient Infrastructure (CRI 

= 3.76), Community Awareness (CA = 3.74), Governance Effectiveness (GE = 3.69), 

and Disaster Preparedness (DP = 3.58) followed respectively. The research shows 

that people view urban sustainability as connected to overall development progress 

but they show less confidence in disaster preparedness. The correlation analysis 

reveals that all variables demonstrate strong relationships which achieve statistical 

significance [28]. Research identifies CRI as the most influential factor because its 

correlation with SCD reaches +0.69 which shows that better climate-resilient 

infrastructure leads to improved sustainable community development. The 

research shows GE and DP maintain strong positive relationships with SCD because 

their correlation coefficients reach +0.60 and +0.54 respectively. The research shows 

that public involvement in urban resilience defense systems reaches its peak when 

people in the community join the battle to protect their cities from climate change 

impacts [29]. 

The study shows that governance effectiveness scores decreased at the 

same time disaster preparedness levels dropped through a negative correlation 

which reached -0.45. The research shows that governance structures fail to produce 

all necessary emergency response systems because of their organizational design. 

The system fails to operate efficiently because disaster management systems show 

weak coordination and experience both implementation delays and institutional 

integration problems [30]. The research shows that strong governance organizations 

need additional operational readiness management systems to effectively respond 

to disaster situations [31]. The Climate Resilience Performance Index (CRPI) 

classification system delivers better data analysis results. The Moderately Resilient 

category contains most respondents at 45.6% while another 21.4% belong to the 

Highly Resilient group. However, a significant proportion remains vulnerable, with 

23.7% classified as Vulnerable and 9.3% as Highly Vulnerable. The population 

shows that 33% of people remain vulnerable to major climate-related threats which 

affect their entire community. The study area shows different levels of 

infrastructure availability and governance performance and adaptive ability which 

create unequal distribution patterns. The main factor which drives sustainability 

results emerges from Climate-Resilient Infrastructure development together with 

governance performance and community understanding about these issues [32]. 

The study shows disaster preparedness systems perform poorly while 

governance structures create negative impacts on preparedness which 

demonstrates major deficiencies in current policies. The research indicates that 

infrastructure development fails to build resilience because organizations need to 

improve their coordination systems and communities require enhanced emergency 

preparedness systems. 

5. Conclusion 

Urban infrastructure which withstands climate changes serves as a 

fundamental system which defends communities from disasters and supports their 

ongoing growth. The research shows Sustainable Community together with 

Climate-Resilient Infrastructure function as the most powerful elements which 

affect results. Disaster Preparedness component shows a lower average score of 3.58 

while the negative correlation between Governance Effectiveness and Disaster 

Preparedness shows there are institutional breakdowns. The CRPI results show that 

33% of respondents remain vulnerable which requires specific intervention 

strategies to address this issue. The path to long-term urban resilience requires cities 

to build integrated systems which combine physical infrastructure. 
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