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Waste is an environmental issue owing to its increasing amount. The type of waste that is currentl
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an important problem is plastic waste, which can endanger living things and the environment. This

Keywords study aimed to analyze the community participation factors that affect waste management. This

management, partial least study used interview methods and completed questionnaires from as many as 50 respondents in
square, plastic, structural o . . .

equation modeling, waste Baleendah District, West Java Province. The collected data were analyzed using the Partial Least

Square-Structural Equation Modeling (PLS-SEM) method with the approach of several latent

® variables, each of which was equipped with indicators. The PLS-SEM model was evaluated using the

Outer Model and Inner Models. The results showed that, in the measurement model, all indicators

were valid and reliable for measuring the constructed construct. In the structural model of the
results of hypothesis testing with the bootstrapping method, it can be concluded that the variables
of External Factors and Waste Management significantly affect the variables of Waste Management;
the variable of Waste Management significantly affects the variable Impact of Waste Management,
while the variable of Waste Reduction insignificantly affects the variable of Waste Management.
The results of this study can be used as recommendations for implementing strategies to increase
community participation in plastic waste management.

Introduction

Daily human activity involves throwing away or producing waste. One of the largest sources of waste
pollution in water is anthropogenic activities in humans [1-3]. The size comparison of macroplastic waste
was > 2.5 cm, mesoplastic was 0.5 to 2.5 cm, and microplastic was < 5 mm [4]. Another opinion is that plastic
waste with particles > 1 cm is called macroplastic waste, which can cause long-term health problems,
environmental damage, and affect ecosystem function [5—-8]. The amount of waste generated in Indonesia
remains high every year. Based on data from the Sistem Informasi Pengelolaan Sampah Nasional (SIPSN) -
Ministry of Environment and Forestry 2022, the total waste generation in Indonesia is still quite high at
29,637,898.45 tons year™. Efforts to reduce waste have been made by the government and the community
to achieve a waste reduction rate of 14.80% (4,384,957.90 tons year™). The waste generated was still not
managed properly at 36.41% (10,790,283.58 tons ha!). These data are the results of the input carried out by
274 districts/cities throughout Indonesia in 2022.
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The types of waste that dominated waste generation were food waste (40.1%), plastic (18.5%), and broken
wood/branches/leaves (13.2%). Food scraps and broken wood/branches/leaves fall into the easily
biodegradable organic waste category, whereas plastic waste falls into the difficult-to-decompose inorganic
waste category. This type of plastic waste is difficult to decompose or degrade. The decomposition process
requires tens to thousands of years. Many household appliances that are used daily are made of plastic,
ranging from cutlery to cookware and toiletries; therefore, the demand for plastic-based products is still high.
The nature of plastic, which is light and convenient for people's daily lives, has encouraged the industrial
sector to produce more products made from plastic [9].

One of the rivers that is the source of pollution is the Cikapundung River, which flows through three
administrative areas: Bandung Regency, West Bandung Regency, and Bandung City. The Cikapundung River
is part of the Citarum Watershed. Based on data from Citarum Harum, West Java Province, the amount of
waste generated in the Citarum Watershed Area is 15,838 tons per day, with the largest types of waste being
organic waste (55%) and plastic waste (15.35%). Plastic waste pollutes the environment through waste
disposal, careless waste disposal, natural disasters, and densely populated residential environments [10,11].
In an effort to manage the Citarum Watershed, the government has undertaken a number of initiatives,
including the Citarum Harum program under Government Regulation [12], to deal with waste problems in
the Citarum Watershed.

As the primary drainage channel for the city center in West Java, the Cikapundung River is one of the
strategically important rivers whose conditions must be carefully monitored. The utilization of water for
various purposes must be done wisely while still paying attention to water availability for current and future
generations because water has great potential and benefits to the environment [13,14]. However, the
condition of the river is worsening because of the disruption to the function of the riverbank as a water
catchment area. Environmental disturbances that affect river function include: (1) The more densely
populated an area is, the more impact it will have on the quality of the environment. In a study by Noeraga
et al. [15], population growth has an impact on meeting the increasing need for clean water, and (2) Poor
management of river ecosystems will affects water catchment areas when it rains [16,17].

Water catchment areas are less functional; therefore, they cannot hold water, causing flooding due to
rainwater runoff. Often, the water that rises to the surface of residential areas is accompanied by rubbish
carried by the current, thereby reducing water quality; (3) The reason people throw garbage into open spaces
is the ease and habit of throwing garbage into open spaces and the lack of facilities and infrastructure for
trash bins [18]. The community is the key to management. Community involvement can range from the
strategy creation process to strategy implementation [19,20]. The community can participate in small things
such as sorting waste to process waste into crafts or items that can be reused; things like this can have a very
significant effect on environmental cleanliness [21]. Therefore, it is important to conduct this research to
determine the influence of community participation on waste management in the Cikapundung River.

Material and Methods
Study Area

The research was conducted in the Cikapundung River Basin because it represents a residential area and the
center of community activity (Figure 1). Sampling of location points is based on locations that are centers of
community activities that have the potential to pollute environmental conditions and community residential
areas that have the potential to experience flooding. This research was conducted from June 2022 to March
2023.

Research Method

The data collection method was carried out by directly observing the conditions of the research location,
studying literature, interviewing, and filling out questionnaires for the community. Retrieval of data by the
interview method using 50 respondents. The people who were used as respondents were selected using a
purposive sampling technique based on predetermined criteria. The criteria were set as follows: (1)
respondents are residents of Baleendah District who have lived on the banks of the Cikapundung River for at
least the last 12 months, and (2) respondents were at least 17 years old.
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Figure 1. River flow map of Cikapundunng River.

Analysis Method

The Partial Least Square-Structural Equation Modeling (PLS-SEM) method is a modeling strategy that analyzes
latent variables, formative and reflective measurement models, and one indicator without creating
identification issues [22]. Partial Least Square can be used to confirm theories and build relationships where
there is no theoretical basis [23]. Structural Equation Modeling-Partial Least Square is interpreted through
diagram images in the form of illustrations of hypotheses and the variables to be tested. The model in this
research is composed of Exogenous Variables (X1, X2, and X3) and Endogenous Variables (Y1, Y2), which are
indicators for each constructed variable. These indicators form the basis for compiling a questionnaire, which
is @ method for collecting research data. The research data were input and processed using the Smart PLS
application to produce a path model that describes the relationship between latent variables or constructs
based on logical reasoning and theory. The path model consists of a measurement model and a structural
model. Table 1 presents the variables and indicators used in this study.

Table 1. PLS-SEM variables and indicators.

Variable Code Indicator
Exogenous Variable
Waste Reduction (WR): X1 Bl Community participation in reducing the intensity of waste generation
B2 Bring your own shopping bag
B3 Bring your own cutlery
B4 Bring your own drinking bottle
B5 Purchasing products by paying attention to environmentally friendly packaging (green
label)
B6 Using recycled products
B7 Giving usable items to those in need

This journal is © Mufidah et al. 2024 JPSL, 14(4) | 710



Variable Code

Indicator

B8

Waste Handling (WH): X2 C1

Reducing the use of plastic and replacing it with products that can be recycled, such as
cardboard, newspapers, and used paper

Community participation in handling waste before it is disposed of at the Temporary
Storage Site, Integrated Waste Treatment Site, or Waste Bank

Cc2 Sort waste according to its type (organic, inorganic, recyclable, hazardous materials)
before disposal
Cc3 Throw garbage into the nearest trash can or Temporary Storage Site
c4 Transport waste from Temporary Storage Site and/or Reduce, Reuse, Recycle (3R)
Temporary Storage Site to Final Processing Sites/ Integrated Waste Treatment Site
Cc5 Distributing waste to the Garbage Bank
cé Recycle waste into valuable items that can be reused
c7 Making or turning waste into compost
c8 Collecting waste and then selling it to collectors
c9 Repairing goods that can still be used so as to reduce consumptive behaviour
External Factors (EF): X3 D1 The role of external factors in waste management
D2 Providing assistance in the form of personnel to assist the waste management program
D3 Providing assistance in the form of funds to help waste management programs
D4 Providing technical assistance in the form of waste management programs
D5 Supervision is carried out by routine patrol officers in the river area
D6 Provides easy access to waste disposal
D7 Conduct outreach to the public regarding proper waste handling and its impact on
society and the environment
D8 Hold meetings with the community to discuss waste management
D9 Give appreciation to the people who have taken care of the environment
D10 Provide sanctions for people who have violated environmental cleanliness
D11 Conduct monitoring and evaluation of the environment in the river area
D12 Providing facilities for the community to sell businesses from recycled waste
D13 Providing facilities and infrastructure for landfills and waste banks
Endogenous Variable
Waste Management El The role of the community in assisting waste management
(WM): Y4
E2 Do social service work
E3 Participate in counselling on proper waste handling and its impact on society and the
environment
E4 Assist in formulating waste management policies
ES5 Provide suggestions, considerations, and suggestions in the framework of waste
management
E6 Creating new businesses at the community level from the results of waste management
E7 Make a garbage disposal in each house
E8 Maintain facilities and infrastructure for waste management
E9 Help manage Temporary Storage Site and/or Waste Bank
E10 Pay garbage fees for waste management costs
Impact of Waste F1 The benefits of waste management
Management (IWM): Y5 F2 Improving environmental cleanliness in community settlements and areas around rivers
F3 Forming a healthy environment for society and the environment
F4 Creating a neat and comfortable environment to live in
F5 Creating a safe environment from flood disasters
F6 Maintain harmony between communities
F7 Building cooperation between the community and internal parties
F8 Reducing consumptive behavior
F9 Helping to increase the economy from the results of waste management efforts
F10 Creating new jobs from the results of waste management
Outer Model

In the PLS-SEM model using a convergent validity test approach, a loading factor value of < 0.70 is stated as
a valid measure for an indicator measuring constructs and shows that the indicator can be explained by the

construct being measured. A loading factor value < 0.70 indicates that the test is valid because the latent
variables can reflect more than 70% of each indicator. The latent variables formulated in the research model

included five variables with 50 indicators. The next testing approach was the Average Variance Extracted
(AVE) to determine the average loading squared from the construct indicators. A construct typically explains
more than half of the variation in its indicators if the AVE value is 0.50 or above [24].
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The PLS-SEM model was tested using the discriminant validity approach by comparing the values in the cross-
loading table. The discriminant validity of a latent variable demonstrates how distinct it is from the other
concepts. Validity was tested by assessing discriminant validity through the cross-loading approach, which
was assessed based on: (1) the square root of AVE is greater than the correlation between constructs, (2) the
loading of indicators to the construct measured is greater than the loading to other constructs. If the
measured loading value is greater than the loading value for other constructs (cross-loading), it is declared
valid. The significance of loading in comprehending a factor matrix increases with the loading factor value.

The validity and reliability of the measurement model were examined in the final step using Cronbach's alpha.
A reliability test was performed to show the precision, consistency, and correctness of the variables and the
indicators that comprise those variables in assessing the model construct. The reliability test can be said to
be reliable if it correlates more than 0.70 with the construct you want to measure. This shows that the
indicators are consistent when measuring the latent variables. The next stage in the reliability test was to
approach the composite reliability method to consider the different loadings of the indicators. The
interpretation of composite reliability and Cronbach's alpha in exploratory research, which is still acceptable
is 0.60 to 0.70. A validity test was then conducted to evaluate the first convergent validity through the factor-
loading approach of each indicator. A brief guide regarding the evaluation of measurement models is
provided in Table 2.

Table 2. Measurement model evaluation guide.

Validity and reliability test Test type Rule of thumb

Internal consistency Cronbach’s alpha > 0.70 declared reliable.

reliability > 0.60 is still acceptable for exploratory research
Composite reliability 0.60 to 0.70 is still acceptable for exploratory

research

Convergent validity Loading factor >0.70 declared reliable
Average Variance Extracted (AVE) > 0.50 declared reliable

Discriminant validity Cross-loading Loading indicator > loading into another construct
The square root of AVE and correlation The square root of AVE > correlation between
between constructs constructs

Source: Sholihin and Ratmono [22].

Inner Model

Testing is performed in the structural model (inner model) to ascertain the cause-and-effect connections
between the latent variables. Tests were carried out using bootstrapping analysis with 36 samples for
resampling and 5,000 repetitions of the sample on the path coefficients, which produced empirical t- and p-
values for all the path coefficients. In the next stage, the structural test was measured by examining the R-
squared value of the model. The coefficient of determination (R?) describes the extent to which exogenous
variables can explain endogenous variables. Structural model evaluation was carried out by calculating the
R? value, which ranged from 0 to 1, with a greater value (closer to 1) indicating a higher level of accuracy for
predicting a model. In each path association, the findings are deemed significant if the t-statistic value is
higher than 1.96 (significance level 5%) or more than 1.65 (significance level 10%).

Result and Discussion

Respondent’s Characteristics

The respondents included 26 women (52%) and 24 men (48%). The age level of the respondents were divided
into several age groups based on data from the Republic of Indonesia's Ministry of Health [25]. In this study,
most patients were aged between 26 and 35 years old. The majority of respondents in the study worked as
private employees, 16 people (32%), and freelance 12 people (24%) had the most dominant level of
education, namely senior high school (22 people, 44%). Respondents’ characteristics are shown in Figure 2.

This journal is © Mufidah et al. 2024 JPSL, 14(4) | 712
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Figure 2. Characteristics of the respondents; (a) Gender, (b) Age, (c) Educational background, (d) Profession.

Outer Model

Convergent Validity

Based on the results of the evaluation of the measurement model in the convergent validity test, it was shown
that as many as 14 indicators were invalid because the loading factor value was < 0.70. All indicators met the
requirements of convergent validity testing, and invalid indicators were eliminated from the measurement
model to maintain the model fit. The largest loading factor value in the model path diagram is found in the
Waste Management Impact variable indicator F4, which creates a neat and comfortable environment, with
a value of 0.989. The largest loading factor value in the Waste Reduction variable indicator B8 was reducing
the use of plastic and replacing it with products that can be recycled, such as cardboard, newspapers, and
used paper, with a value of 0.874. According to research conducted by Yusvita et al. [26], using tote bags
instead of plastic bags can reduce plastic waste.

The government also plays an active role in implementing plastic waste reduction programs by regulating
plastic waste reduction. The largest loading factor value in the Waste Handling variable indicator C6 is
recycling waste into valuable goods, so that it can be reused with a value of 0.854. According to research
conducted by Siahaan et al. [27], handling waste by utilizing and recycling waste through the production of
organic compost fertilizer can reduce the volume of waste to create a quality environment. The largest
loading factor value in the external factor indicator variable D11 is 0.932, which is obtained by conducting
monitoring and evaluation of the environment in the river area. The largest loading factor value is in the E3
indicator Waste Management variable, namely participating in counselling about proper waste handling and
its impact on society and the environment (0.941). The final results of the path diagram are shown in Figure
3.

A high convergent validity value indicates a better correlation value between the indicators that constitute a
construct [28]. The AVE value criterion is > 0.5 (square of 0.708), indicating that a construct can, on average,
account for more than half of the variance in its indicators. In the results of research by Umroh [29], the AVE
value obtained was above the threshold of > 0.5, with the highest value being environmental awareness of
0.850. Based on the results of the measurement model test, the AVE values for the IWM, WM, WR, WH, and
EF variables had an AVE value > 0.5, which met the validity test criteria. Comparing the results of several
variables, the Waste Handling variable's AVE value is the one with the lowest results, but this value is still
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within the threshold of > 0.5, so it is valid. The Waste Handling variable explained

the seven constituent indicators. Based on the AVE values of the five variables,

59.4% of the variance in
it can be said that the

measuring model created is reliable and capable of producing accurate measurements. The AVE values are

presented in Table 3.
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Figure 3. Characteristics of the respondents.

Table 3. AVE value in Baleendah District.

Variable AVE

Impact of Waste Management (IWM)  0.949
Waste Management (WM) 0.809
Waste Reduction (WR) 0.608
Waste Handling (WH) 0.594
External Factors (EF) 0.785

Discriminant Validity

Based on the data in Table 4, the loading factor values obtained for the five latent variables for each indicator
were greater than the measured loading factor values. For example, the B2 indicator that measures WR is
0.796 and has a higher loading value than the IWM, EF, WH, and WM of 0.548, 0.253, 0.642, and 0.586,
respectively. This shows that discriminant validity was fulfilled. The values of the cross-loading analysis are

listed in Table 4.

Table 4. Analysis of cross-loading in Baleendah District.

Variable WM  EF WH WM WR

B2 0.548 0.253 0.642 0.586 0.796
B4 0.583 0.023 0.360 0.253 0.702
BS5 0.382 0.220 0.617 0.489 0.814
B6 0.417 0358 0.444 0.535 0.768
B7 0.557 -0.122 0330 0.239 0.711
B8 0.453 0322 0479 0501 0.874
Cc2 0.552 0397 0.727 0.539 0.613
c4 0.212 0.284 0.776 0.588 0.402
c5 0.264 0.216 0.748 0.487 0.381
Cé 0.368 0.348 0.854 0.683 0.504
C7 0.338 0.238 0.758 0.602 0.612

This journal is © Mufidah et al. 2024
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Variable IWM  EF WH WM WR

C8 0.050 0.436 0.735 0.534 0.329
C9 0.620 0.256 0.788 0.623 0.603
D2 0.218 0.866 0.302 0.425 0.225
D3 0.078 0.886 0.350 0.467 0.164
D4 0.139 0.866 0.335 0.446 0.211
D5 0.035 0.880 0.377 0.410 0.209
D7 0.232 0.896 0.319 0.514 0.282
D8 0.289 0.895 0.342 0.499 0.346
D9 0.181 0.820 0.414 0.568 0.218
D10 0.199 0.927 0367 0.599 0.252
D11 0.296 0.932 0.381 0.590 0.330
E2 0.699 0512 0.689 0.864 0.602
E3 0.549 0.611 0.715 0.941 0.607
E4 0.382 0.484 0.712 0.905 0.449
E5 0387 0.441 0595 0.887 0.473
F1 0986 0.229 0475 0.586 0.601
F2 0.977 0.255 0.442 0.565 0.592
F3 0.939 0.202 0.443 0.547 0.528
F4 0.989 0.217 0.432 0.562 0.583
F5 0.984 0.212 0.404 0.556 0.570
F6 0.980 0.193 0.418 0.552 0.584
F7 0.979 0.204 0.470 0.574 0.585
F8 0980 0.205 0.466 0.579 0.608
F9 0950 0.189 0369 0.510 0.573
F10 0976 0.196 0.475 0.591 0.625

Validity and Reliability

Based on the Cronbach's alpha value in Table 5, it can be seen that the five variables have a Cronbach's alpha
value above the minimum criterion, which is greater than 0.6, so these variables are declared valid in
measuring the intended latent variable. The largest Cronbach's alpha value was for the External Factor
variable, which reached a value of 0.966. Cronbach's alpha must still be refined using a composite reliability
approach. Based on the results in Table 5, the five variables have a composite reliability value above 0.70,
which means that the evaluation of the measurement model built into this study is valid and reliable. The
highest composite reliability value was for the External Factor variable, which reached a value of 0.970.

Table 5. Cronbach’s alpha and composite reliability value in Baleendah District.

Variable Cronbach’s Composite reliability
alpha

Impact of Waste Management (IWM) 0.994 0.995

Waste Management (WM) 0.922 0.944

Waste Reduction (WR) 0.875 0.902

Waste Handling (WH) 0.886 0.911

External Factors (EF) 0.966 0.970

Inner Model

Coefficient of Determination

Based on the data presented in Table 6, the endogenous variable, namely the Impact of Waste Management,
can be explained by 33.40% of the exogenous variable of Waste Management, whereas the remaining 66.60%
is explained by other variables that are not present in the research model. The second endogenous variable,
namely, the Waste Management variable, can be explained by 66.80% of the exogenous variables of Waste
Reduction, Waste Management, and External Factors, while the remaining 33.20% is explained by other
variables that are not present in the research model. As in the research by Zakia et al. [30], the waste
management model in the Citarum watershed should involve external factors such as stakeholders and the
socio-culture of the local community and pay attention to the characteristics of the waste to increase the
waste reduction rate. The coefficient of determination R? has limitations in the form of increasing bias if there
are more exogenous variables in the study. This bias can be minimized using the adjusted R? when comparing
models with different numbers of exogenous variables [24]. Table 6 presents the R-squared values of the
structural model.
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Table 6. Coefficient of determination.

R-square R-square adjusted
Impact of Waste Management (IWM) 0.334 0.320
Waste Management (WM) 0.682 0.661

Hypothesis Testing

The original sample value was used as a benchmark to determine the positive or negative relationship
between each variable. A t-statistic value > 1.96 or p-values < 0.05 indicates a significant result so that the
hypothesis can be accepted, while a t-statistic value < 1.96 indicates an insignificant result, so the hypothesis
is rejected. Based on the data presented in Table 7, it can be concluded that (1) there is a positive relationship
between the external factor variable and the Waste Management variable (0.318). External Factor Variables
significantly affected Waste Management variables. This is evidenced by the t-statistics measurement results
of 2.775 or a p-value of 0.006; because the t-statistics results are > 1.96 or p-values < 0.05, Hypothesis 1 can
be accepted. Hypothesis 1 is supported by the research of Karnowati et al. [31], which shows the results of a
p-value for external factors of 0.001, proving that external factors have a significant positive influence on
community participation in waste management; (2) There is a positive relationship between the Waste
Handling variable and the Waste Management variable of 0.513.

The Waste Handling variable significantly influenced the Waste Management variable. This is evidenced by
the results of the t-statistics measurement of 4.061 or a p-value of 0.000; because the results of the t-statistics
are > 1.96 or p-values < 0.05, Hypothesis 2 can be accepted; (3) There is a positive relationship between the
waste management variable and the waste management impact variable of 0.578. The Waste Management
variable significantly influences the Waste Management Impact variable. This is evidenced by the results of
the t-statistics measurement of 6.393 or a p-value of 0.000; because the results of the t-statistics are > 1.96
or p-values < 0.05, Hypothesis 3 can be accepted; (4) There is a positive relationship between the waste
reduction variable and the waste management variable of 0.182. The Waste Reduction variable has no
significant effect on the Waste Management variable but still has a positive value. This is evidenced by the
results of the t-statistics measurement of 1.885 or a p-value of 0.059; because the results of the t-statistics
<1.96 or p-values < 0.05, Hypothesis 4 is rejected.

Table 7. Path coefficients value.

Variable Original sample (O)  P-Values t-statistics (|O/STDEV|) Hypothesis decision
External Factors > Waste Management 0.318 0.006* 2.775 Accepted
Waste Handling > Waste Management  0.513 0.000%* 4.061 Accepted

Waste Management = Impact of
Waste Management
Waste Reduce - Waste Management 0.182 0.059* 1.885 Rejected

0.578 0.000* 6.393 Accepted

* Significant with a significance level of 5%.

Conclusion

Based on the results of the research model analysis, the External Factors and Waste Handling variables
influenced the Waste Management variables. Waste management carried out well and correctly will have a
significant influence on the impact felt by the community. In this study, the factors that influenced waste
management were external factors and waste handling. Almost all indicators show that participation in
External Factors and Waste Management plays an important role in Waste Management. The dominant
external factor indicator is the provision of monitoring and evaluation of the environment in a river area that
involves the community. Monitoring and evaluation activities can be a forum for external factors and the
community to support each other in the success of waste management. In the Waste Management indicator,
the dominant influence of community participation is the recycling of waste into valuable items that can be
reused. The Waste Reduction variable does not significantly influence the Waste Management variable. This
means that the waste reduction activities carried out did not been able to improve the waste management.
Activities that can be carried out to increase community participation in waste management include holding
outreach about environmentally friendly products (plastic substitutes) that can be used repeatedly and the
impact of plastic waste in the long term so that people are more aware of the dangers posed by plastic waste.
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