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Abstract:

This study examines the intricate balance between urban development and environmental sustainability in
Zamboanga City, Philippines, utilizing up-to-date data. Rapid urbanization in Zamboanga led to significant
socio-economic benefits, including improved infrastructure, increased economic activities, and enhanced living
standards. However, these advancements also imposed considerable environmental challenges, such as habitat
destruction, increased pollution, and resource depletion. Through a mixed-methods approach, incorporating both
qualitative and quantitative data, this research explored the impact of urban development on the city's natural
environment. Key findings revealed that while urban growth spurred economic progress, it concurrently strained
local ecosystems and biodiversity. The study underscored the necessity for sustainable urban planning strategies
that harmonize development goals with environmental preservation. Policy recommendations were proposed,
focusing on integrating green infrastructure, enforcing stricter environmental regulations, and promoting
community engagement in sustainability initiatives. This case study of Zamboanga City offered valuable
insights for other rapidly urbanizing regions aiming to achieve sustainable development.

Keywords: Urban Development, Environmental Sustainability, Zamboanga City, Mixed-Methods Approach,
Sustainable Urban Planning

I. INTRODUCTION

Background of the Study

Urban development is a critical driver of economic growth and social progress in many cities
worldwide. Zamboanga City, located in the southern part of the Philippines, has experienced rapid urbanization
over the past few decades. This growth has been accompanied by significant improvements in infrastructure,
economic activities, and living standards for its residents (Palafox, 2018). However, the expansion of urban
areas often comes at the expense of the natural environment, leading to habitat destruction, increased pollution,
and resource depletion (Sarmiento et al., 2021).

Problem Statement

Despite the socio-economic benefits of urban development, Zamboanga City faces numerous
environmental challenges. The unchecked urban sprawl has resulted in the loss of green spaces, degradation of
water bodies, and increased air pollution (Gonzalez, 2020). These environmental issues pose significant threats
to the city's biodiversity and the well-being of its inhabitants. The challenge lies in achieving a balance between
promoting urban development and ensuring environmental sustainability.

Objectives of the Study

The primary objective of this study is to investigate the impact of urban development on environmental
sustainability in Zamboanga City. Specific objectives include:
To analyze the socio-economic benefits of urban development in Zamboanga City.
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To assess the environmental challenges associated with urban growth.

To evaluate the effectiveness of current urban planning strategies in mitigating environmental impacts.

To propose sustainable urban planning recommendations that balance development and environmental
preservation.

Research Questions
This study seeks to answer the following research questions:
What are the socio-economic benefits of urban development in Zamboanga City?
What are the environmental challenges associated with urban development in the city?
How effective are the current urban planning strategies in addressing environmental sustainability?
What sustainable urban planning measures can be recommended for Zamboanga City?

Significance of the Study

This research is significant for several reasons. First, it provides an in-depth understanding of the
complex relationship between urban development and environmental sustainability in Zamboanga City. Second,
the findings of this study can inform policymakers and urban planners about the environmental implications of
urban growth, thereby aiding in the formulation of more effective and sustainable urban development policies
(Alcazaren, 2022). Lastly, this study contributes to the broader discourse on sustainable urbanization, offering
insights that can be applied to other rapidly urbanizing regions in the Philippines and beyond.

Research Gap

While there have been studies on urban development and environmental sustainability, there is a
notable gap in the literature specifically addressing the unique context of Zamboanga City. Most existing
research focuses on larger metropolitan areas such as Manila and Cebu, leaving smaller yet rapidly growing
cities like Zamboanga underexplored (Gonzalez, 2020; Sarmiento et al., 2021). Additionally, there is a lack of
comprehensive studies that integrate both qualitative and quantitative data to assess the effectiveness of urban
planning strategies in mitigating environmental impacts. This study aims to fill this gap by providing a detailed
case study of Zamboanga City, utilizing up-to-date data and a mixed-methods approach.

Scope and Delimitations

The scope of this study is limited to Zamboanga City, focusing on recent data from 2010 to 2023. It
encompasses various aspects of urban development, including infrastructure development, economic activities,
and population growth, and their environmental impacts. The study employs a mixed-methods approach,
combining both qualitative and quantitative data to provide a comprehensive analysis. However, the study does
not cover rural areas or smaller towns within the region, nor does it delve into historical urban development
trends prior to 2010.

Organization of the Study

This study is organized into five chapters. Chapter 1 provides an introduction to the study, outlining the
background, problem statement, objectives, research questions, significance, scope, delimitations, and research
gap. Chapter 2 reviews the relevant literature on urban development and environmental sustainability. Chapter 3
describes the research methodology, including data collection and analysis methods. Chapter 4 presents the
findings and discussion, while Chapter 5 concludes the study with policy recommendations and suggestions for
future research.

II. REVIEW OF LITERATURE
Introduction
This chapter provided a comprehensive review of the existing literature on urban development and
environmental sustainability, with a particular focus on the context of Zamboanga City, Philippines. It examined
the theoretical foundations, empirical studies, and key findings related to the socio-economic benefits of urban
development, the environmental challenges posed by urbanization, and the effectiveness of urban planning
strategies in promoting sustainability.
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Urban Development: Theoretical Foundations

Urban development was a multifaceted process that involved the expansion and improvement of
infrastructure, housing, and economic activities in urban areas (UN-Habitat, 2016). Theories of urban
development, such as modernization theory and urban growth theory, provided a framework for understanding
how cities evolved and expanded. Modernization theory posited that urbanization was a necessary component of
economic development and social progress (Rostow, 1960). Urban growth theory, on the other hand, focused on
the spatial and economic dynamics that drove the expansion of urban areas (Alonso, 1964).

Socio-Economic Benefits of Urban Development

Urban development brought numerous socio-economic benefits, including increased employment
opportunities, improved infrastructure, and enhanced quality of life (Palafox, 2018). In Zamboanga City,
urbanization led to significant economic growth, driven by the expansion of commerce, industry, and services
(Gonzalez, 2020). Improved infrastructure, such as roads, schools, and healthcare facilities, also contributed to
better living standards for the city's residents (Palafox, 2018). Moreover, urban areas often served as hubs of
innovation and cultural exchange, fostering social cohesion and cultural diversity (Florida, 2002).

Environmental Challenges of Urbanization

Despite its socio-economic benefits, urbanization posed several environmental challenges. The rapid
expansion of urban areas often led to habitat destruction, loss of biodiversity, and increased pollution (Sarmiento
et al., 2021). In Zamboanga City, urban sprawl resulted in the conversion of green spaces and agricultural land
into residential and commercial areas, leading to habitat fragmentation and loss of biodiversity (Gonzalez,
2020). Additionally, increased vehicular traffic and industrial activities contributed to air and water pollution,
posing significant health risks to the city's inhabitants (Alcazaren, 2022).

Urban Planning and Environmental Sustainability

planning played a crucial role in mitigating the environmental impacts of urbanization and promoting
sustainability. Sustainable urban planning involved the integration of environmental, social, and economic
considerations into the planning process (UN-Habitat, 2016). Key strategies included the development of green
infrastructure, promotion of public transportation, and implementation of stringent environmental regulations
(Newman & Kenworthy, 1999).

Green Infrastructure

Green infrastructure referred to a network of natural and semi-natural areas designed to provide
ecosystem services, such as air and water purification, climate regulation, and recreational spaces (Benedict &
McMahon, 2006). In Zamboanga City, the incorporation of green infrastructure into urban planning helped
mitigate the environmental impacts of urbanization by enhancing biodiversity, reducing urban heat islands, and
improving air and water quality (Sarmiento et al., 2021).

Public Transportation

Promoting public transportation was another key strategy for achieving sustainable urban development.
Efficient public transportation systems could reduce the reliance on private vehicles, thereby decreasing traffic
congestion, air pollution, and greenhouse gas emissions (Litman, 2013). In Zamboanga City, improving the
public transportation network helped address the environmental challenges posed by urbanization while
providing accessible and affordable mobility options for residents (Alcazaren, 2022).

Environmental Regulations

The enforcement of stringent environmental regulations was essential for ensuring that urban
development did not come at the expense of the natural environment. Regulations related to land use, waste
management, and pollution control could help protect natural habitats, reduce pollution, and promote sustainable
resource use (UN-Habitat, 2016). In Zamboanga City, strengthening environmental regulations and ensuring
their effective implementation helped mitigate the adverse environmental impacts of urbanization (Gonzalez,
2020).
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Case Studies of Sustainable Urban Development

Several cities around the world had successfully implemented sustainable urban development strategies
that balanced economic growth with environmental preservation. For example, Curitiba in Brazil was renowned
for its innovative urban planning and public transportation systems, which had significantly reduced traffic
congestion and pollution while promoting social inclusion (Rabinovitch & Leitman, 1996). Similarly,
Copenhagen in Denmark had integrated extensive green infrastructure and stringent environmental regulations
into its urban planning, making it one of the world's most sustainable cities (Beatley, 2011). These case studies
provided valuable lessons for Zamboanga City as it sought to achieve sustainable urban development.

Research Gap

While there was extensive literature on urban development and environmental sustainability, research
specifically focusing on the unique context of Zamboanga City remained limited. Most studies had concentrated
on larger metropolitan areas, leaving smaller yet rapidly growing cities like Zamboanga underexplored
(Gonzalez, 2020; Sarmiento et al., 2021). Additionally, there was a lack of comprehensive studies that
integrated both qualitative and quantitative data to assess the effectiveness of urban planning strategies in
mitigating environmental impacts. This study aimed to fill this gap by providing a detailed case study of
Zamboanga City, utilizing up-to-date data and a mixed-methods approach.

The literature review highlighted the complex relationship between urban development and
environmental sustainability. While urbanization brought significant socio-economic benefits, it also posed
considerable environmental challenges. Sustainable urban planning strategies, such as the development of green
infrastructure, promotion of public transportation, and enforcement of environmental regulations, were essential
for balancing urban growth with environmental preservation. This study contributed to the existing literature by
providing an in-depth analysis of Zamboanga City's urban development and offering insights into sustainable
urban planning practices.

I1l. METHODOLOGY
Introduction
This chapter outlined the research methodology employed in this study, focusing on the impact of
urban development on environmental sustainability in Zamboanga City, Philippines. It detailed the research
design, data collection methods, sampling techniques, and data analysis procedures. The mixed-methods
approach was chosen to provide a comprehensive analysis of the research problem.

Research Design

The study adopted a mixed-methods research design, integrating both qualitative and quantitative
approaches to achieve a holistic understanding of the impact of urban development on environmental
sustainability (Creswell & Plano Clark, 2018). This design allowed for the triangulation of data, enhancing the
validity and reliability of the findings. The research was conducted in two phases: a quantitative survey and
qualitative interviews.

Conceptual Framework

The conceptual framework for this study consisted of independent, dependent, and moderating variables.
Independent Variable: Urban Development (including infrastructure development, economic activities,
population growth).
Dependent Variable: Environmental Sustainability (including air and water quality, biodiversity, green
spaces).
Moderating Variables: Urban Planning Strategies (including green infrastructure, public transportation,
environmental regulations), Gender, Age Group, Education Level, Employment Status, and Monthly Income.
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Moderating Variables

Independent Variable Dependent Variable

Gender, Age Group,
Education Level,
Employment Status,
and Monthly Income,
green infrastructure,
public transportation,

environmental
regulations

Environmental
Sustainability
(including air and
water quality,
biodiversity, green
spaces).

Urban Development
(including
infrastructure
development,
economic activities,
population growth)

Fig. 1. The Conceptual Framework of the Study

The relationships among these variables were examined to understand how urban development affects
environmental sustainability and how urban planning strategies and education level can moderate these effects.

Theoretical Framework

This study was grounded in two primary theoretical frameworks: modernization theory and urban
growth theory. Modernization theory posited that urbanization was a necessary component of economic
development and social progress (Rostow, 1960). Urban growth theory focused on the spatial and economic
dynamics that drove the expansion of urban areas, providing a lens to analyze the patterns and implications of
urban development (Alonso, 1964).

Data Collection Methods
Quantitative Data Collection

Quantitative data were collected using structured surveys distributed to a representative sample of
Zamboanga City's residents. The survey was designed to gather information on residents' perceptions of urban
development, its socio-economic benefits, and associated environmental challenges. Questions included both
closed-ended and Likert scale items to quantify respondents' opinions and experiences (Bryman, 2016).

Qualitative Data Collection

Qualitative data were collected through semi-structured interviews with key stakeholders, including
urban planners, environmentalists, government officials, and community leaders. These interviews aimed to
gain deeper insights into the effectiveness of current urban planning strategies and to gather expert opinions on
sustainable urban development practices (Kvale & Brinkmann, 2015).

Sampling Techniques
Quantitative Sampling

A stratified random sampling technique was employed to ensure that the survey sample was
representative of Zamboanga City's diverse population. The population was divided into strata based on key
demographic variables such as age, gender, and socio-economic status. A random sample of 400 participants
was then drawn from each stratum to ensure proportional representation. This sample size was chosen based on
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Krejcie and Morgan's (1970) table for determining sample size, ensuring statistical significance and
representativeness for a city population of approximately 800,000 (Etikan & Bala, 2017).

Qualitative Sampling

Purposive sampling was used to select interview participants who had in-depth knowledge and
experience relevant to the research topic. This included 20 individuals involved in urban planning and
environmental management in Zamboanga City. The purposive sampling ensured that the study captured a wide
range of perspectives and expert insights (Palinkas et al., 2015).

Data Analysis
Quantitative Data Analysis

Quantitative data from the surveys were analyzed using descriptive and inferential statistics.
Descriptive statistics, such as means, frequencies, and percentages, were used to summarize the data and
identify general trends (Field, 2018). Inferential statistics, including chi-square tests and regression analysis,
were conducted to explore relationships between variables and to test the research hypotheses (Pallant, 2020).

Qualitative Data Analysis

Qualitative data from the interviews were analyzed using thematic analysis. The data were transcribed,
coded, and categorized into themes that emerged from the responses. Thematic analysis allowed for the
identification of common patterns and insights across the interviews, providing a deeper understanding of the
qualitative aspects of the research (Braun & Clarke, 2019).

Ethical Considerations

The study adhered to strict ethical guidelines to ensure the integrity and ethical conduct of the research.
Informed consent was obtained from all participants, and they were assured of the confidentiality and anonymity
of their responses. The study also ensured that participation was voluntary and that participants could withdraw
at any time without any consequences (Wiles, 2013).

Limitations of the Study

Several limitations were acknowledged in this study. First, the reliance on self-reported data in the
surveys may have introduced response biases. Second, the qualitative interviews were subject to the limitations
of purposive sampling, which might not capture the full diversity of perspectives. Lastly, the study focused
solely on Zamboanga City, limiting the generalizability of the findings to other contexts (Maxwell, 2013).

This chapter provided a detailed overview of the research methodology used in the study. By
employing a mixed-methods approach, the study aimed to comprehensively examine the impact of urban
development on environmental sustainability in Zamboanga City. The combination of quantitative and
qualitative data collection and analysis methods enhanced the robustness and validity of the research findings.

IV. RESULTS AND DISCUSSION
Introduction
This chapter presented the results of the study on the impact of urban development on environmental
sustainability in Zamboanga City, Philippines. The findings were based on the analysis of quantitative data from
surveys and qualitative data from interviews. The results were organized into sections corresponding to the
research questions and objectives of the study.

Quantitative Results
Demographic Profile of Respondents

Table 1 presented the demographic profile of the survey respondents. Understanding the demographic
distribution helped contextualize the perceptions and insights provided by the participants.
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Table 1: Demographic Profile of Respondents (n=400)

Demographic Variable | Frequency | Percentage (%)
Gender

Male 200 50%
Female 200 50%
Age Group

18-29 120 30%
30-39 100 25%
40-49 80 20%
50-59 60 15%
60 and above 40 10%
Education Level

High School 100 25%
College 200 50%
Graduate 100 25%
Employment Status

Employed 250 62.5%
Self-Employed 80 20%
Unemployed 70 17.5%
Monthly Income (PHP)

Below 10,000 120 30%
10,001 - 20,000 150 37.5%
20,001 - 30,000 80 20%
Above 30,000 50 12.5%

Demographic Profile of Respondents
(n=400)

Frequency Percentage (%)

The demographic profile indicated a balanced representation of genders. The age distribution showed a
significant representation of young adults (18-29) and middle-aged individuals (30-39), which was reflective of
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Zamboanga City's demographic structure. The majority of respondents had attained college-level education, and
most were employed, with a considerable portion earning a moderate monthly income.

Socio-Economic Benefits of Urban Development
Table 2 summarized the respondents' perceptions of the socio-economic benefits of urban development in
Zamboanga City.

Table 2: Perceived Socio-Economic Benefits of Urban Development (n=400)

Benefit Strongly Agree | Agree | Neutral | Disagree | Strongly Disagree
Improved Infrastructure 45% 40% | 10% 3% 2%
Increased Employment Opportunities | 50% 35% | 8% 5% 2%
Enhanced Quality of Life 42% 38% | 12% 5% 3%
Economic Growth 48% 37% | 10% 3% 2%

Perceived Socio-Economic Benefits
of Urban Development (n=400)

Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree

0% 10% 20% 30% 40% 50%

W Economic Growth M Enhanced Quality of Life

B Increased Employment Opportunities ™ Improved Infrastructure

The results indicated that a majority of respondents agreed or strongly agreed that urban development
had improved infrastructure (85%), increased employment opportunities (85%), enhanced quality of life (80%),
and contributed to economic growth (85%). These findings supported the positive socio-economic impact of
urban development in the city (Palafox, 2018; Gonzalez, 2020).

Environmental Challenges of Urban Development
Table 3 summarized the respondents' perceptions of the environmental challenges associated with urban
development.

Table 3: Perceived Environmental Challenges of Urban Development (n=400)

Challenge Strongly Agree | Agree | Neutral | Disagree | Strongly Disagree
Habitat Destruction 35% 45% 12% 5% 3%
Air Pollution 40% 38% 10% 8% 4%
Water Pollution 38% 40% 12% 6% 4%
Loss of Green Spaces | 42% 40% 10% 5% 3%
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Perceived Environmental Challenges of
Urban Development (n=400)

38%

.
10%
| |
% i

12% -
i 5% 3

Strongly Agree Agree Neutral Disagree Strongly Disagree

Habitat Destruction m Air Pollution W Water Pollution M Loss of Green Spaces

The results showed that a significant proportion of respondents perceived habitat destruction (80%), air
pollution (78%), water pollution (78%), and loss of green spaces (82%) as major environmental challenges
associated with urban development. These findings highlighted the environmental costs of urban growth in
Zamboanga City (Sarmiento et al., 2021; Gonzalez, 2020).

Inferential Statistics
Chi-Square Test for Independence

To explore the relationship between education level and perception of environmental challenges, a chi-
square test for independence was conducted.
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Table 4: Chi-Square Test Results for Education Level and Perception of Environmental Challenges

Variable Chi-Square Value | df | p-value
Education Level and Habitat Destruction 15.67 3 | 0.001
Education Level and Air Pollution 12.45 3 | 0.005
Education Level and Water Pollution 10.89 3 | 0.012
Education Level and Loss of Green Spaces | 18.23 3 | 0.000

Chi-Square Test Results for Education Level
and Perception of Environmental Challenges

3 3
0.001 0.005 0.012

Education Level and Education Level and Air Education Level and Education Level and Loss
Habitat Destruction Pollution Water Pollution of Green Spaces

Chi-Square Value mdf mp-value

The results indicated significant relationships between education level and perception of all listed
environmental challenges, as the p-values were all less than 0.05. This suggested that education level influenced
how respondents perceived environmental issues related to urban development.

Regression Analysis
A regression analysis was conducted to determine the impact of urban development variables
(independent variables) on the perception of environmental sustainability (dependent variable).

Table 5: Regression Analysis Results

Variable Coefficient | Standard Error | t-value | p-value
Infrastructure Improvement | 0.25 0.08 3.12 0.002
Employment Opportunities | 0.30 0.07 4.29 0.000
Quality of Life 0.22 0.09 2.44 0.015
Economic Growth 0.28 0.06 4.67 0.000
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Regression Analysis Results

]
0.25'0.3 q 0.08 0.07 0.09 0.06 0.002 0 0.015 0
T T —

Coefficient Standard Error t-value p-value

Infrastructure Improvement M Employment Opportunities M Quality of Life ~ ® Economic Growth

The regression analysis showed that all independent variables (infrastructure improvement,
employment opportunities, quality of life, and economic growth) had a positive and significant impact on the
perception of environmental sustainability. The p-values for all variables were less than 0.05, indicating
statistically significant results.

Tools Used for Quantitative Data Analysis

Quantitative data from the surveys were analyzed using SPSS (Statistical Package for the Social
Sciences). Descriptive statistics, such as means, frequencies, and percentages, were used to summarize the data
and identify general trends (Field, 2018). Inferential statistics, including chi-square tests and regression analysis,
were conducted to explore relationships between variables and to test the research hypotheses (Pallant, 2020).

Qualitative Results
Effectiveness of Current Urban Planning Strategies

Thematic analysis of the interviews with key stakeholders revealed several themes regarding the
effectiveness of current urban planning strategies in mitigating environmental impacts. The themes included
insufficient green infrastructure, inadequate public transportation, and weak enforcement of environmental
regulations.
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Table 6: Key Themes from Qualitative Interviews (n=20)

Theme Description Example Quotes

Insufficient ~ Green | Lack of parks, green roofs, and urban forests | "We need more green spaces to

Infrastructure to counteract urban heat islands and promote | mitigate the effects of urbanization."”
biodiversity

Inadequate  Public | Overreliance on private vehicles due to limited | "Our public transportation system is

Transportation and inefficient public transport options not adequate for the growing

population.”
Weak Environmental | Poor implementation and enforcement of | "Environmental laws exist, but
Regulations environmental laws and regulations enforcement is lacking."

These themes indicated that while there were urban planning strategies in place, their effectiveness was
limited by various challenges. This underscored the need for improved urban planning measures to enhance
environmental sustainability in Zamboanga City (Alcazaren, 2022).

Tools Used for Qualitative Data Analysis

Qualitative data from the interviews were analyzed using NVivo software. The data were transcribed,
coded, and categorized into themes that emerged from the responses. Thematic analysis allowed for the
identification of common patterns and insights across the interviews, providing a deeper understanding of the
qualitative aspects of the research (Braun & Clarke, 2019).

The results of this study confirmed the dual impact of urban development in Zamboanga City:
significant socio-economic benefits coupled with substantial environmental challenges.

Socio-Economic Benefits

The quantitative data highlighted the perceived benefits of urban development, such as improved
infrastructure, increased employment opportunities, enhanced quality of life, and economic growth. These
findings were consistent with the literature, which emphasized the role of urbanization in driving economic and
social progress (Palafox, 2018).

Environmental Challenges

However, the study also revealed significant environmental challenges, including habitat destruction,
air and water pollution, and loss of green spaces. These issues were corroborated by both survey responses and
interview data, underscoring the environmental costs of urban expansion (Sarmiento et al., 2021).

Effectiveness of Urban Planning Strategies

The qualitative findings pointed to gaps in current urban planning strategies, particularly in the areas of
green infrastructure, public transportation, and enforcement of environmental regulations. This aligned with
previous research that highlighted the importance of comprehensive and effectively implemented urban
planning to achieve sustainable development (Newman & Kenworthy, 1999).

Addressing the Research Gap

This study addressed the research gap identified in Chapter 2 by providing a detailed case study of
Zamboanga City. The integration of both qualitative and quantitative data offered a comprehensive perspective
on the impacts of urban development and the effectiveness of urban planning strategies. The findings
contributed to the existing literature by highlighting specific challenges and opportunities in Zamboanga City's
urban development context, which had been previously underexplored (Gonzalez, 2020; Sarmiento et al., 2021).

The results and discussion provided a nuanced understanding of the impact of urban development on
environmental sustainability in Zamboanga City. While urbanization brought significant socio-economic
benefits, it also posed considerable environmental challenges. The study highlighted the need for improved
urban planning strategies, including the development of green infrastructure, enhancement of public
transportation, and stronger enforcement of environmental regulations, to balance urban growth with
environmental preservation.
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V. SUMMARY, CONCLUSION AND RECOMMENDATION
Introduction
This chapter summarized the key findings of the study, discussed their implications, and provided
recommendations for policymakers, urban planners, and future research. The study examined the impact of
urban development on environmental sustainability in Zamboanga City, Philippines, utilizing a mixed-methods
approach to gather comprehensive data.

Summary of Key Findings
The study yielded several significant findings regarding the socio-economic benefits and environmental
challenges associated with urban development in Zamboanga City:

Socio-Economic Benefits: Urban development significantly improved infrastructure, increased employment
opportunities, enhanced quality of life, and contributed to economic growth in Zamboanga City. These benefits
were widely recognized by the majority of survey respondents (Palafox, 2018; Gonzalez, 2020).

Environmental Challenges: Urban development also posed considerable environmental challenges, including
habitat destruction, air and water pollution, and the loss of green spaces. These issues were identified as major
concerns by a significant proportion of respondents (Sarmiento et al., 2021; Gonzalez, 2020).

Effectiveness of Urban Planning Strategies: Thematic analysis of qualitative data revealed that current urban
planning strategies were insufficient in addressing the environmental impacts of urbanization. Key issues
included insufficient green infrastructure, inadequate public transportation, and weak enforcement of
environmental regulations (Alcazaren, 2022).

Role of Education: The study found a significant relationship between education level and perception of
environmental challenges, indicating that higher education levels were associated with greater awareness and
concern for environmental sustainability.

Implications of the Findings

The findings of this study had several important implications for urban development and environmental
sustainability in Zamboanga City:
Policy Implications: Policymakers need to balance urban development with environmental preservation by
implementing stricter regulations and promoting sustainable practices. This included developing comprehensive
urban planning strategies that incorporate green infrastructure, improve public transportation, and enforce
environmental regulations (Newman & Kenworthy, 1999).
Educational Programs: Enhancing public awareness and education on environmental issues was crucial.
Educational institutions and community programs should focus on raising awareness about the environmental
impacts of urbanization and the importance of sustainable practices (Braun & Clarke, 2019).
Community Engagement: Engaging the community in urban planning processes was essential to ensure that
development projects met the needs of residents while preserving the environment. Public participation could
lead to more effective and accepted urban planning strategies (Field, 2018).

Recommendations

Based on the findings, the study made several recommendations:
Development of Green Infrastructure: The city should prioritize the development of green infrastructure,
such as parks, green roofs, and urban forests, to enhance biodiversity, reduce urban heat islands, and improve air
and water quality (Benedict & McMahon, 2006).
Improvement of Public Transportation: Investing in efficient and reliable public transportation systems could
reduce the reliance on private vehicles, thereby decreasing traffic congestion, air pollution, and greenhouse gas
emissions (Litman, 2013).
Strengthening Environmental Regulations: There was a need for stronger enforcement of environmental
regulations to ensure sustainable development. This included stricter controls on pollution, waste management,
and land use (UN-Habitat, 2016).
Promotion of Sustainable Practices: Encouraging sustainable practices among residents and businesses, such
as recycling, energy conservation, and sustainable construction methods, was essential for long-term
environmental sustainability (Florida, 2002).
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Enhanced Education and Awareness Programs: Educational programs and campaigns should be
implemented to raise awareness about the importance of environmental sustainability and the role individuals
and communities play in achieving it (Braun & Clarke, 2019).

Suggestions for Future Research

The study also identified areas for future research:

Longitudinal Studies: Future research could conduct longitudinal studies to assess the long-term impacts of
urban development and the effectiveness of implemented urban planning strategies.

Comparative Studies: Comparative studies involving other cities in the Philippines or internationally could
provide insights into different approaches to balancing urban development and environmental sustainability.
Impact of Technological Advancements: Investigating the role of technological advancements in promoting
sustainable urban development, such as smart city technologies and renewable energy solutions, could offer new
strategies for urban planning.

This study provided a comprehensive analysis of the impact of urban development on environmental
sustainability in Zamboanga City. While urbanization brought significant socio-economic benefits, it also posed
considerable environmental challenges. The study underscored the importance of integrating sustainable urban
planning strategies, enhancing public education, and engaging the community to achieve a balance between
development and environmental preservation. The recommendations offered practical solutions to address the
identified challenges and promote a sustainable future for Zamboanga City.
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