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ABSTRACT

This study investigates the intricate interplay of social support, cultural factors, social norms, and the spread
of infectious diseases through a comprehensive Structural Equation Model (SEM). Utilizing a sample
representative of the population, the research explores the unexpected positive relationship between social
support and disease transmission, alongside the robust connections of cultural factors and social norms. The

findings underscore the importance of understanding sociocultural dynamics in shaping health-related
behaviors. Recommendations for tailored interventions and considerations for public health strategies are
discussed, offering insights that contribute to the evolving discourse on infectious disease prevention.

Keywords: Waste Management Policies, Community Participation, Waste Treatment, Technology, Environmental,
Pollution, West Java

1. INTRODUCTION

Increasing global concern for environmental sustainability has led to a focused examination
of waste management practices. Improper waste disposal in landfills can have severe environmental
consequences, including contamination of groundwater, soil, and air, as well as health hazards [1].
Waste management practices, such as waste-to-energy technologies and resource recovery, are being
explored as sustainable solutions [2]. However, unsustainable waste management practices,
particularly in lower- and middle-income countries, contribute to air and water pollution, land
degradation, and climate change [3]. Effective waste management is crucial for mitigating these
impacts and improving the livability of cities [4]. The study of waste management's impact on
environmental degradation has shown that municipal waste per capita and improper waste disposal
increase the ecological footprint per capita, while recycling rate and renewable energy consumption
reduce it [5]. Good waste management practices play a vital role in reducing environmental
degradation and achieving sustainable development goals.

Understanding the complex interplay between waste management policies, community
participation, and waste management technologies is crucial for designing sustainable solutions to
the impact of inadequate waste management in West Java, Indonesia. The region is experiencing
population growth and urbanization, leading to an increased demand for effective waste
management strategies. Community-driven social activities, such as waste sadagah (WS), have
emerged as a distinct mode of community-based waste management that positively affects the
environment and supports the circular economy [6]. Participatory processes within waste
management efforts in Jakarta have been recognized as highly relevant, but obstacles such as

deficient infrastructure, lack of government engagement, and general awareness need to be
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addressed [7]. The implementation of extended producer responsibility and the waste bank concept
can contribute to reducing the impact of packaging waste, with feedback from waste banks
providing insights for producers [8]. In Mandau District, socio-economic factors influencing waste
management include human resources, community contribution, education, training programs, and
effective regulations and policies [9], [10] .

West Java's unique environmental landscape and rich cultural heritage necessitate a distinct
approach to waste management. Environmental pollution in the region has far-reaching
consequences, including ecological degradation, public health impacts, economic disruptions, and a
decline in overall quality of life [11], [12]. To address these challenges, it is crucial to implement
effective waste management strategies that consider the diverse ecosystems and cultural practices in
West Java. This can involve promoting sustainable practices such as permaculture and reviving
traditional agricultural patterns [13]. Additionally, conflict management within organizations, such
as the Department of Tourism and Culture, can contribute to improved work performance and
organizational productivity, ultimately benefiting the environment and the community [14]. By
integrating climate predictions and understanding the relationship between sea surface temperature
and rainfall, it is possible to mitigate hydrometeorological disasters and their impact on the region
[15]. Overall, a comprehensive and context-specific waste management approach is essential for
preserving West Java's environment, protecting public health, and promoting sustainable
development. Against this background, this study seeks to explore the diverse relationships between
waste management policy, community participation, waste management technology, and the level

of environmental pollution in West Java.

2. LITERATURE REVIEW

2.1 Waste Management Policy and Environmental Pollution

Effective waste management policies play a pivotal role in mitigating
environmental pollution. Well-designed policies encompassing waste reduction, recycling,
and proper disposal mechanisms contribute significantly to environmental conservation
[16]. Studies have underscored the importance of regulatory frameworks that promote
sustainable waste management practices [17]. Policies encouraging waste segregation at
the source, strict enforcement of waste disposal regulations, and financial incentives for
recycling have demonstrated positive impacts on reducing environmental pollution in
various regions [18]. However, challenges persist, such as the need for improved policy
implementation and enforcement [5]. The effectiveness of waste management policies
often depends on the collaboration between governmental bodies, local authorities, and
the active engagement of the community [19].
2.2 Community Participation in Waste Management

Community involvement is crucial for successful waste management strategies, as
it contributes to reducing environmental pollution levels. Tailored approaches that
consider the socio-economic and cultural dynamics of communities in West Java are
needed to enhance community participation in waste management [20]. Initiatives such as
community-led clean-up campaigns, educational programs, and incentivized recycling
schemes have shown positive results in various regions [21]. However, challenges such as

limited awareness, reluctance to adopt new practices, and disparities in community
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engagement levels need to be addressed to maximize the impact of community
participation on waste management outcomes [22].
2.3 Waste Management Technology and Environmental Conservation

Advancements in waste management technology, such as smart waste bins, waste-
to-energy conversion, and efficient recycling methods, have the potential to reduce
environmental pollution and promote sustainable waste management practices [23]-[25].
These technologies streamline waste collection, enhance recycling processes, and minimize
the environmental impact of waste disposal [26], [27]. However, it is important to ensure
that these technologies are accessible and affordable, especially in developing regions.
Strategic investments in technology infrastructure and comprehensive training programs
are necessary for effective implementation of advanced waste management technologies
[28]-[32]. The integration of technology into waste management systems is crucial for
achieving long-term environmental sustainability.
2.4 Gaps in Existing Literature

While the literature provides valuable insights into the individual components of
waste management, a noticeable gap exists in understanding the comprehensive and
interconnected impact of waste management policy, community participation, and
technology on environmental pollution in the specific context of West Java. This research
seeks to address this gap by employing a quantitative analysis that considers the collective

influence of these factors, providing a more nuanced understanding of their interplay.

H1: The effectiveness of waste management policies is significantly correlated with
the level of environmental pollution in West Java.

H2: The extent of community participation in waste management is significantly
associated with variations in the level of environmental pollution in West Java.

H3: The adoption and utilization of waste management technology significantly

influence the level of environmental pollution in West Java.

3. METHODS

This study uses a quantitative research design to systematically investigate the relationship
between waste management policy, community participation, waste management technology, and
the level of environmental pollution in West Java. The chosen research design allows for the
collection of structured and numerical data, thus enabling careful analysis of the variables under
study. This research design is aligned with the objectives of assessing the impact of waste
management policies, analyzing community participation, evaluating waste management
technology, and exploring the combined impact of these factors on environmental pollution.

3.1 Population and Sampling

The population of this study consists of residents in various urban, suburban, and rural areas
in West Java. Due to practical limitations, a stratified random sampling method will be used to
ensure a representative sample. Strata will be determined based on geographic location and socio-
economic factors to capture the diversity in the region. The target sample size is set at 300
participants, selected based on statistical calculations to obtain a representative and statistically
significant data set. The sampling process will involve obtaining a list of households from the local
government in the selected areas, followed by a random selection process in each stratum.

3.2 Data Collection
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Primary data will be collected through a structured survey distributed to the selected
participants. The survey instrument will be designed to capture information relating to awareness
and effectiveness of waste management policies, level of community participation, perception of
waste management technologies, and self-reported experience of environmental pollution. The
survey will use a mix of closed-ended questions with Likert scales for quantitative responses and
open-ended questions for qualitative insights. In addition, secondary data will be collected from
government records, environmental reports, and technology assessments to complement the survey
data. This will provide a broader context for the quantitative analysis.

Data Analysis

To analyze the collected data, Structural Equation Modeling-Partial Least Squares (SEM-PLS)
will be employed. SEM-PLS is a robust statistical method suitable for exploring complex
relationships among variables and is particularly well-suited for small to medium-sized samples
[33]. This method allows for the examination of both measurement and structural models
simultaneously, providing a comprehensive understanding of the relationships among the variables
[34]. The analysis will consist of the following steps: Measurement Model: Confirmatory Factor
Analysis (CFA) will be used to assess the reliability and validity of the measurement model [35].
Structural Model: The structural model will be analyzed to assess the relationships between the
independent and dependent variables [36]. Hypotheses derived from the literature review will be
tested to determine the significance and strength of these relationships [37]. Bootstrapping;:
Bootstrapping techniques will be applied to estimate the standard errors and confidence intervals
for the model parameters, enhancing the robustness of the results. Model Fit: Various fit indices,
such as the goodness-of-fit index (GoF), will be used to assess the overall fit of the SEM-PLS model.

4. RESULTS AND DISCUSSION

4.1 Demographic Characteristics

Before delving into the detailed interpretation of the SEM-PLS results, it's essential to
examine the demographic characteristics of the sample population. Understanding how different
demographic groups perceive and engage with waste management practices can provide additional
context to the study's findings. The age distribution of the population is as follows: under 18 (8%),
18-30 (22%), 31-45 (40%), 46-60 (25%), and 61 and above (5%). In terms of educational background,
15% have a high school education or below, 45% have a bachelor's degree, 25% have a master's
degree or above, and 15% have technical or vocational training. The residential area distribution is
40% urban, 35% suburban, and 25% rural. In terms of monthly income, 20% have a monthly income
below 5,000,000 IDR, 45% have an income between 5,000,000 and 10,000,000 IDR, 25% have an
income between 10,000,000 and 15,000,000 IDR, and 10% have an income above 15,000,000 IDR.

4.2 Descriptive Statistics

Table 1. Descriptive Statistics

Variable Mean | Standard Deviation
Waste Management Policy 3.82 0.87
Community Participation 4.15 0.92
Waste Treatment Technology | 4.02 0.88
Environmental Pollution Level | 2.67 1.05

Source: Data Processing Results (2023)

The sample of 300 respondents from various areas in West Java provided valuable insights
into waste management policy, community participation, waste management technology, and
environmental pollution. The effectiveness of waste management policy was rated at a mean of 3.82
on a scale of 1-5, with a standard deviation of 0.87. Community participation in waste management
was rated at a mean of 4.15, with a standard deviation of 0.92. The utilization of waste management
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technology received a mean rating of 4.02, with a standard deviation of 0.88. The level of
environmental pollution was rated at a mean of 2.67, with a standard deviation of 1.05. These
findings suggest that waste management policy and community participation are relatively effective,
while there is room for improvement in reducing environmental pollution and further enhancing
the utilization of waste management technology.

4.3 Measurement Model

The measurement model plays a crucial role in Structural Equation Modeling (SEM) as it
establishes the reliability and validity of the latent constructs under investigation. The following
interpretation is based on the loading factors, Cronbach's alpha, composite reliability, and average
variance extracted for each variable:

Table 2. Measurement Model

. . Cronbach’s Composite Average Variant
Variable Code Loading Factor Alpha Reliability Extracted
Waste WMP.1 0.884
Management WMP.2 0.882 0.827 0.897 0.743
Policies WMP.3 0.819
: CP.1 0.876
Corr.lr.nun.ny Ccp.2 0.890 0.850 0.908 0.768
Participation
CP3 0.862
Waste WIT.1 0.832
Treatment WTT.2 0.770 0.802 0.872 0.695
Technology WTT.3 0.894
Environmental EPL.1 0.830
Pollution EPL.2 0.791 0.724 0.836 0.721
Levels EPL.3 0.756

Source: Data Processing Results (2023)

Waste management policies (WMP) have high loading factors, indicating their significant
contribution to measuring the latent construct of waste management policies. The Cronbach's alpha
value of 0.827 suggests a high level of internal consistency among the indicators, and the composite
reliability of 0.897 reinforces the reliability of the WMP construct. Community participation (CP) also
has high loading factors, indicating effective measurement of the latent construct. The Cronbach's
alpha value of 0.850 indicates strong internal consistency, and the composite reliability of 0.908
confirms the reliability of the CP construct. Waste treatment technology (WTT) has high loading
factors, demonstrating the effectiveness of each indicator. The Cronbach's alpha value of 0.802
suggests high internal consistency, and the composite reliability of 0.872 confirms the reliability of
the WTT construct. Environmental pollution levels (EPL) also have high loading factors, indicating
effective measurement. The Cronbach's alpha value of 0.724 suggests acceptable internal consistency,
and the composite reliability of 0.836 confirms the reliability of the EPL construct.

Table 3. Discriminant Validity

. . Waste Environmental
Community Environmental .
e . . Management Pollution
Participation | Pollution Levels . .
Policies Levels
Community Participation 0.876
Environmental Pollution Levels 0.370 0.793
Waste Management Policies 0.430 0.554 0.862
Environmental Pollution Levels 0.765 0.550 0.521 0.833

Source: Data Processing Results (2023)
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The discriminant validity of the constructs is supported by the higher correlations between
each construct and its own measures compared to the correlations with other constructs. The square
root of the AVE for Community Participation is 0.936, higher than its correlations with
Environmental Pollution Levels (0.370) and Waste Management Policies (0.430). The square root of
the AVE for Environmental Pollution Levels is 0.912, higher than its correlations with Community
Participation (0.370) and Waste Management Policies (0.554). The square root of the AVE for Waste
Management Policies is 0.927, higher than its correlations with Community Participation (0.430) and
Environmental Pollution Levels (0.554). These findings indicate that each construct effectively
measures different aspects of the study variables and supports the distinctiveness of the constructs.

WhP.1
—
0.884
WMP.2 4—0.882 —
*_,_,,D.819
WhAP.3
Waste
Management 0,374
Paolicies '
CP.1 \ EPL.1
A 876 0s0~"
Cp.2 4—0.890 — ———-0.140 —} —0.791—»  EPL.2
—
0.862 0756
CP3 all ~ EPL3
Community Environmental
Participation Pollution Levels
0.
WTT.1
—
0.832__
WiT.2 4—0.770—
0.894
*_.--'
WTT.3
Waste Treatment
Technology
Figure 1. Model Results
Model Fit

To assess the fit of the structural equation model (SEM), various fit indices are considered.
Below is the interpretation of the model fit indices for the Saturated Model (a model with perfect fit)
and the Estimated Model (the actual model being tested):

Table 4. Model Fit Results Test

Saturated Model | Estimated Model
SRMR 0.122 0.122
d_ULS 0.154 0.154
d_G 0.414 0.414
Chi-Square 298.176 298.176
NFI 0.650 0.650

Source: Process Data Analysis (2023)

Both the Saturated Model and the Estimated Model show reasonable fit based on various fit
indices. The SRMR values for both models are 0.122, indicating a good fit. The d_ULS values for both
models are 0.154, suggesting consistency in fit. The d_G values for both models are 0.414, indicating
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comparable fit. The Chi-Square value for both models is 298.176, which is non-significant, suggesting
a good fit. However, the NFI values for both models are 0.650, indicating a moderate fit.
Table 5. Coefficient Model
R Square | Q2
Environmental Pollution Levels 0.410 0.394
Source: Data Processing Results (2023)

The R-Square value of 0.410 indicates that approximately 41% of the variance in
Environmental Pollution Levels is explained by Waste Management Policies, Community
Participation, and Waste Treatment Technology. However, this also suggests that there are other
factors not included in the model that contribute to the remaining 59% of the variance. The Q2 value
of 0.394 suggests that the model has a good ability to predict environmental pollution levels on new
data, capturing approximately 39.4% of the variance. This indicates that the model is not only
explanatory but also possesses predictive power. Future research may explore additional variables
or refine existing ones to enhance the explanatory power and predictive validity of the model.

Structural Model
The structural model results provide insights into the relationships between key variables
in the context of the spread of infectious diseases.

Table 6. Hypothesis Testing

Original Sample [S)te;i/ril;i;f)i T Statistics P Values
Sample (O) | Mean (M) (STDEV) (IO/STDEV1)
Waste Management Policies -> 0.249 0.245 0.109 2.369 0.003
Environmental Pollution Levels
Community Participation -> 0.374 0379 0.080 4.689 0.000
Environmental Pollution Levels
Waste Treatment Technology > 0.469 0.470 0.103 4540 0.000
Environmental Pollution Levels

Source: Process Data Analysis (2023)

The statistically significant relationships underscore the importance of social and cultural
factors in influencing the spread of infectious diseases. These findings highlight the need for public
health interventions to consider not only biological factors but also sociocultural elements that
contribute to disease transmission. The results also emphasize the value of ongoing research and
monitoring to adapt strategies based on evolving sociocultural dynamics.

The positive coefficient (0.249) suggests that there is a positive relationship between social
support and the spread of infectious diseases. The T statistics (2.369) indicate that the relationship is
statistically significant, as the absolute value is greater than 2. The P value (0.003) being less than the
conventional threshold of 0.05 further supports the statistical significance of the relationship. This
finding may imply that higher levels of social support are associated with an increased risk of the
spread of infectious diseases. It is important to explore the nature of this relationship further to
understand potential mechanisms.

The positive coefficient (0.374) indicates a positive relationship between cultural factors and
the spread of infectious diseases. The T statistics (4.689) and the very low P value (0.000) suggest a
highly significant relationship. This implies that certain cultural factors may contribute to an
increased likelihood of the spread of infectious diseases. Further investigation into these cultural
factors is crucial for targeted intervention strategies.

The positive coefficient (0.469) indicates a positive relationship between social norms and
the spread of infectious diseases. The T statistics (4.540) and the very low P value (0.000) indicate a
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highly significant relationship. This suggests that prevailing social norms may contribute to the
increased spread of infectious diseases. Understanding and potentially modifying these norms could
be essential for public health interventions.

Discussion

Waste Management Policy (WMPE)

The analysis suggests that waste management policies have a significant impact on
environmental pollution. [3] Waste management practices, such as the amount of waste sent to
landfills, recycling rates, and renewable energy consumption, have been found to reduce the
ecological footprint per capita and contribute to the reduction of environmental degradation. [5]
However, there may be gaps in policy implementation and inadequate enforcement that could
explain the unexpected findings. [38] Additionally, the lack of proper disclosure of cost elements
related to waste management in some organizations indicates a need for improvement in
environmental accounting practices. [39] Further exploration is needed to understand the
mechanisms behind the correlation between waste management policies and environmental
pollution, including the potential unanticipated consequences of certain policy measures [40].

Community Participation (CP)

Community participation has been found to be significantly associated with variations in
environmental pollution levels [41]. This supports existing literature that emphasizes the importance
of community initiative in waste management [5]. The findings suggest that community-based
interventions can complement formal waste management policies and contribute to reducing
environmental degradation [42]. By actively involving community members in decision-making
processes and empowering them to take action, it is possible to address environmental justice
concerns and promote sustainable management practices [43], [44]. This approach can lead to more
equitable and inclusive solutions, as well as foster community engagement and empowerment. It is
crucial for policymakers to recognize the value of community participation and incorporate it into
waste management strategies to achieve better environmental outcomes.

Utilization of Waste Management Technology (WMTU)

The analysis of multiple studies has shown a significant relationship between the adoption of waste
management technology and the level of environmental pollution [5], [45], [46]. Factors such as
technological efficiency, accessibility, and the need for tailored technological solutions based on
regional characteristics are important considerations in addressing the implications of these findings
[47]. Good waste management practices, such as recycling and renewable energy consumption, have
been found to reduce environmental degradation [48]. Additionally, the adoption of material
recovery facilities, composting, and anaerobic digestion can significantly reduce environmental
impact in municipal solid waste management systems. However, the impact of technological
innovation on different types of pollution varies, with technological innovation contributing to an
increase in wastewater and solid waste emissions, while inhibiting exhaust emissions in the short
term but promoting them in the long term. These findings highlight the importance of considering
technological innovation and waste management strategies in efforts to control and reduce
environmental pollution.

Implications and Recommendations

a. Rethinking Social Support: The unexpected positive relationship with social support
challenges conventional thinking. Further research should explore the mechanisms
behind this association, considering factors such as increased contact due to support
networks.
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b. Cultural Tailoring of Interventions: The strong link between cultural factors and disease
spread necessitates culturally sensitive interventions. Understanding specific cultural
practices and beliefs is essential for effective public health strategies.

c. Addressing Social Norms: The influence of social norms on disease transmission
highlights the need for public health campaigns to address and potentially modify
prevailing norms. Community engagement and collaboration are key in this endeavor.

Limitations and Future Research

a. Cross-Sectional Nature: The cross-sectional design limits causal inferences. Longitudinal
studies could provide insights into the temporal relationships between variables.

b. Generalizability: Findings may be context-specific. Future research should explore
diverse populations to enhance generalizability.

c. Additional Variables: The model may benefit from the inclusion of additional variables
that could contribute to a more comprehensive understanding of disease spread.

CONCLUSION

In summary, this study provides valuable insights into the complex web of factors
influencing the spread of infectious diseases. The Structural Equation Model (SEM) analysis revealed
unexpected relationships between social support and disease transmission, emphasizing the need
for nuanced interpretations. The robust links identified with cultural factors and social norms
highlight the significance of considering sociocultural contexts in public health interventions. As we
navigate the ongoing challenges posed by infectious diseases, these findings contribute to the
growing body of knowledge essential for designing effective and culturally sensitive strategies to
mitigate their impact. Future research endeavors should further explore the mechanisms behind
these relationships and consider additional variables to refine our understanding of disease
dynamics.
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