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In recent years, urban waste has increased, leading to the demand for sustainable
waste management based on circular economy. Faciliies infrastructure and
waste banks, play a role in improving 3R practices and the economic value of
the community. This study used Structural Equation Modeling (SEM) with a
Multigroup approach to analyze the effect of facility and infrastructure quality
and waste banks on 3R-based waste management and waste economic
management, moderated by environmental quality. In both groups, the impact
of waste bank usage and 3R-based management was significant but stronger in
moderate environments, with a significant difference (p-value = 0.032).
Moderation also appeared in the influence of waste bank usage on waste
economic management, where the difference was significant (p-value = 0.041).
The results reveal that environmental quality moderates waste banks usage, 3R-
based waste management and economic benefits, especially in environments
with better quality.
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1. INTRODUCTION

The increase in population and rapid urbanization produced a massive amount of waste. It is a heavy burden
on environmental sustainability, public welfare, and economic stability. Not properly disposed of, waste not only
damages the environment but also eliminates the economic potential in waste material [1]. In turn, a circular
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economy approach emerged, in which waste can be perceived as a resource through the application of the 3R
principle (reduce, reuse, recycle) [2], [3].

For mnstance in Indonesia, community based waste management efforts like waste banks have been seen as
a key driver to transform waste into an economic asset and increase awareness of environmental conservation
among the population [4], [5]. Citizen participation is increasingly motivated by programs that give recycled waste
i exchange for cash or savings. Furthermore, the development of the creative sector using recycled materials
means new economic opportunities in the local context [6]. But challenges remain, be they low public
engagement or insufficient facilities or government support for a more integrated waste management system [7].

A circular economy, based on the 3R principles and recycling centers for good has been demonstrated in
some previous research to enhance the environmental awareness, citizen participation, and economic benefits in
a sustainable manner. The approach showed methodological evidence from several researches that structural
equation modeling (SEM) is an excellent analysis for complex cause-effect relationships in social and
environmental settings. This approach will facilitate to establish direct, indirect and total effects and will offer a
better understanding for the dynamics of waste management in the cities.

To gain a fuller understanding of these challenges, an analytical approach is required that can capture the
mterrelations between social, institutional, and behavioral factors in a coherent manner. SEM (Structural
Equation Modeling) was widely used in earlier studies, given the ability to combine measurement models and
structural models simultaneously [8], [9], [10] and to examine latent and observed variables in interdependent
relationships [11], [12], [13], [14]. In comparison to simple regression, SEM does allow testing of causative
relationships with more complex nature including direct and indirect relationships between latent constructs [15],
[16], [17].

Nevertheless, much of the previous research assumes that these structural patterns are homogeneous. This
does not reflect the differences between social or regional contexts that may occur, which can explain the diversity
of social and ecological systems as such. Thus, multigroup SEM (MG-SEM) is necessary to evaluate whether the
model structure is identical between different groups [18]. An important contribution this study would make is
the application of MG-SEM to identify differences in structural relationships among groups, supplementing or
extending previous studies, which were more concentrated on modeling identical groupings. This approach
allows for the disclosure of dynamic variations not covered in previous studies and provides a more contextual
understanding of the patterns of relationships between variables.

Several studies show that MG-SEM is effective for identifying behavioral variations based on moderating
factors such as literacy, political policies, and environmental awareness. As illustrated in several studies, MG-
SEM is effective in characterizing behavioral changes that may differ based on such moderating factors as literacy,
political policies, and environmental awareness. For instance, variation in causal analyses was considered based
on the relative level of health literacy in the samples of [18], whereas [14] stressed that social features were
mmportant to solar energy adoption. Moreover, [19] draws attention to the possibility of dealing with more
complex structural differences with multilevel and nonlinear solutions. In contrast to these studies, the current
research adopts R-based MG-SEM to compare the impact of facility quality, recycling center efficiency, 3R
practices and waste management economic performance with the given environmental conditions (moderate and
high).

The present literature further supports the fact that the quality of facility and infrastructure are essential for
successful 3R activities [16], [20]. Recycling centers promote recycling as well as generate economic gain [21],
[22], and 3R-based circular economy model enhance environmental resilience [23]. But the positive impact of
these relationships 1s significantly affected by environmental context, and this context may vary through regions
[16], [24]. Variability of environmental quality, institution capacity and social awareness could lead to different
waste management styles. MG-SEM is a relevant tool for this type of study as it assesses stability of the structural
linkage between variables at different environmental levels.

Nevertheless, no study has directly examined how variations in environmental quality affect the structural
relationships between waste banks effectiveness, 3R practices, and the economic performance of waste
management. Nor has any research compared these relationships using parametric MG-SEM between regions
with moderate and high environmental conditions. This gap includes a lack of empirical evidence on whether
the economic benefits of waste banks and 3R practices change significantly in different environmental contexts
and how environmental quality shapes the strength of causal relationships in circular waste management.

The urgency of this research stems from the increasing burden of municipal waste and the significant
economic potential of unused waste materials. Under these conditions, an adaptive, evidence-based approach to
waste management that takes mto account the local environmental context 1s necessary. Understanding how
environmental quality influences the effectiveness of 3R practices and the role of waste banks is an important
step toward strengthening waste management policy at the regional level.
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2. RESEARCH METHOD
2.1 Linearity Assumption

Linearity can be examined by checking the scatter plot and conducting a test using Ramsey's Regression
Specification Error Test (RESET) [25], [26], [27]. The following are the steps in conducting Ramsey's RESET
test [28], [13].

a) Determine the first regression equation (linear regression) as in the following equation.
Yi=Bo+BXu t & @

?i = Bo + Ban' )

Next, calculate the R? using the following equation.

A2
) (v -1) 3)
izl(yi_y)

b) Determine the second regression equation as a comparison model as in the equation.

Y, = B5 + BiXy + BV + BV + & )
?i = BS + BIXH + Bz?i2 + 33?1'3 ©®)

Next, calculate the R3 using the following equation.

0 * 2 .
- (Y= 1) ©)
i=1(Yi - Y)

¢) Testing whether the relationship is linear or not.

Hypothesis for Ramsey's RESET:

Hy: 5, = 3 = 0 (Linear relationship between variables)

Hy: There is at least one ; # 0,j = 2,3

Test statistic follows an F distribution as in equation below.

oo (RE-RD2 @)

T (1-R)/(n-2) P
The decision to reject the Hypothesis null if the test statistic F > Fy 5 n_3), or whenp — value < 0,05,

which means the relationship between variables is nonlinear.

Where,

Y; : endogenous variable of the rth observation (i = 1,2,3, ...,n)

X; : exogenous variable of the Fth observation

n : the number of observations

B; : the coefficient of influence of exogenous variables on endogenous
& : random error of the 7 endogenous variable

R? : coefficient of determination

2.2 Structural Equation Modeling (SEM)

Structural Equation Modeling (SEM) is a statistical modeling technique that is part of multivariate analysis
mvolving relationships between variables and indicator models simultaneously [29]. SEM is a unique combination
of two multivariate analysis techniques, namely factor analysis and multiple regression analysis [12]. The model
used in this study was estimated using the ordinary least squares (OLS) method in RStudio. This method was
chosen because the data met the basic requirements of linearity and did not exhibit any significant
multicollinearity problems between the indicators. To ensure more stable estimation results, especially when
violations of the homoscedasticity assumption cannot be completely ruled out, the analysis was supplemented by
1000 bootstrap iterations. The use of bootstrapping provides more robust standard errors and improves the
accuracy of the significance tests of the parameters.

The path diagram resulting from the design of the structural model (inner model) and measurement model
(outer model) can be seen in Figure 1.
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Figure 1. Path Diagram

where,

Yq : endogenous latent variable q (@ = 1,2)

Xp : exogenous latent variable p (p = 1,2,3)

Ayqi : loadings for endogenous latent variables

Axpi : loadings for exogenous latent variables

i : number of manifest variables

Brq : coefficient of influence of exogenous latent variable p on endogenous latent variable ¢
&n : model error for h

1) : measurement error in manifest variables for exogenous latent variables

¢ : measurement error on manifest variables for endogenous latent variables

The measurement model or outer modelis a model that describes the relationship between latent variables
and their indicators. There are two types of indicators used to measure latent variables, namely formative and
reflective indicators. The formative indicator model does not require indicators to have the same factor (cornmon
factor), so indicators do not need to be correlated with each other [29].

The path analysis model in the outer modelis written in the following equation.

Exogenous latent variables with formative properties

X1 = /1x11X11i + AxlzXlzi + /1x13X13i + 81 ®)
X2i = /1x21X21i + /1x22X22i + /1x23X23i + 8x2i
Endogenous latent variables with formative properties
Vi = /1y11Y11i + Aylzylzi + /1y13Y13i + 5y1i ©)
Yoi = /1y21Y21i + /1y22Y22i + /1y23Y23i + 5y2i )
The linear mner model path model corresponding to Figure 1 is written in the following equation.
Yii = Bor + Br1Xyi + B21Xoi + &y
Yai = Boz + B12X1i + B22Xai + V12V + €2 (10)

Parameter estimation in SEM analysis uses the Ordinary Least Squares (OLS). The structural model path
coeflicients are estimated using the Ordinary Least Squares (OLS) corresponds to the following equation.

B = Z BiiXji an
iof
Bi=X'X)'X'Y (12)
where,
B i : vector of path coefficient estimates
X : matrix of exogenous latent variables
Y : vector of endogenous latent variables

SEM estimation employs a resampling procedure (bootstrap) to obtain more robust standard errors for
both the measurement and structural parameters [30], [31], [32]. The following sections describe the hypothesis
testing procedures for both the outer and inner models.

a) Hypothesis testing for the outer model
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Hy:A4; =0 vs Hi: 4, #0

t-test statistics:

A
t =——s<~t,_ (13)
SE(l) "t
b) Hypothesis testing for the inner model
Ho:ﬁm =0 vs Hl: ﬁm #0
t-test statistics:
A (14)

2.3 Moderating Variable Analysis with a Multigroup Approach

A moderating variable is a variable that strengthens or weakens the relationship between exogenous and
endogenous variables [29]. One important characteristic 1s that moderating variables are not influenced by
exogenous or endogenous variables. In principle, moderating variable analysis using the multigroup method
performs structural model analysis on two or more groups. The theoretical framework of moderating variables
1s presented in Figure 2.

Moderating Variable (M)

T
1
|
|
|
i
|
Exogenous Variable (X) A A » Endogenous Variable (Y)

Figure 2. Theoretical Framework of Moderating Variables

Moderating variables can be divided into nonmetric moderation and metric moderation. Nonmetric
moderation refers to categorical moderating variables, where grouping is based on certain characteristics of the
variable. In structural modeling, the technique commonly used to handle nonmetric moderation is multigroup
analysis. Metric moderation refers to continuous moderating variables, with the interaction method being the
approach used.

The following 1s the equation for analyzing moderation variables.

Yii = B1aXai + BraXuM + &y

(15)
Yoi = BoaX1i + Va1 Yii + Bo2XuM + V22 Y1 M + &5
where,
Yq : endogenous latent variable q (@ = 1,2)
Xp : exogenous latent variable p (p = 1,2,3)
M : moderation variable
Brq : coefficient of influence of exogenous latent variable p on endogenous latent variable g
Ypq : coefficient of influence of endogenous latent variable p on endogenous latent variable q

2.4 Data and Variables

The research was conducted using secondary data and simulations. The primary data was sourced by the
research population consisted of communities from 24 villages and sub-districts in Batu City, with respondents
aged 17 years and above. The research sample consisted of residents living in Batu District, determined using
quota sampling of 100 respondents. The research variables used were Quality of Facilities and Infrastructure
(X7), Waste Banks (X;) as exogeneous variables; 3R-Based Waste Management (Y;) as intervening variable;
Waste Economic Management (Y;) as endogeneous variable, and Environmental Quality as moderation variable.
All variables were tested for validity and rehiability. The results showed that every questionnaire item met the
criteria, indicating that all items were valid and reliable, therefore suitable for further analysis. The Multigroup
SEM analysis in this study was conducted using RStudio.

The research uses latent variables from the Likert measurement scale. The variables employed in this study
are represented through several indicators as in Table 1.

Table 1. Research Variable
Variable Indicator

Facilites and Infrastructure Maintenance (X, 1)
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Variable

Indicator

Quality of Faciliies and
Infrastructure (X;)

Quality of Facilities and Infrastructure (X; ,)
Ease of Use of Facilities and Infrastructure (X5 5)

Waste Banks (X,)

Waste Banks in Residents' Homes (X 1)
Effectiveness of Waste Banks (X5 ,)
Operational Efficiency of Waste Banks (X, 5)

3R-Based Waste Management
(Y1)

Effectiveness of Reduce (Y; )
Effectiveness of Reuse (Y; 5)
Effectiveness of Recycle (Y; 3)

‘Waste Management Economics

¥2)

Efficiency of Waste Management Economics (Y, ;)
Waste as an Economic Resource (Y5 5)
Sustainability of Waste Management Economics (Y5 3)

Environmental Quality (X3) Environmental Awareness
Environmental Maintenance

Community Attitudes Toward the Environment

Validity checks were performed on each item in the questionnaire by looking at the corrected item total
correlation value. The instrument was declared valid if the corrected item total correlation value was > 0.3. The

results of the validity check on 30 respondents are presented in Table 2 as follows.

Table 2. Validity Check

Variable Item Corrected Item Total Correlation Result

Quality of Facilities and Infrastructure (X;) X;q141 0.693 Valid
X112 0.755 Valid

X121 0.918 Valid

X122 0.923 Valid

X131 0.956 Valid

X132 0.938 Valid

Waste Banks (X;) X511 0.614 Valid
Xo1o 0.784 Valid

Xo21 0.946 Valid

X529 0.911 Valid

X531 0.925 Valid

X532 0.759 Valid

3R-Based Waste Management (Y;) Yiia 0.645 Valid
Yiio 0.839 Valid

Yioa 0.390 Valid

Yiao 0.691 Valid

Yiaq 0.459 Valid

Yiao 0.539 Valid

‘Waste Management Economics (Y5) Y11 0.812 Valid
Y1, 0.830 Valid

Y4 0.347 Valid

Y00 0.698 Valid

Y34 0.816 Valid

Y3, 0.425 Valid

Environmental Quality (X5) X311 0.418 Valid
X312 0.337 Valid

X321 0.416 Valid

X322 0.414 Valid

X331 0.744 Valid

X332 0.321 Valid
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Based on Table 2, it is obtained that all items have a Corrected Item Total Correlation value greater than 0.3, so
all statement items in the pilot test stage are valid in measuring variables. Next, a reliability check was conducted
on each variable in the study on 30 respondents. The reliability check results are presented in Table 3.

Table 3. Reliability Check

Variable Cronbach Alpha Result

Quality of Facilities and Infrastructure (X;) 0,999 Reliable
‘Waste Banks (X,) 0,998 Reliable

3R-Based Waste Management (Y;) 0,996 Reliable
Waste Management Economics (Y,) 0,944 Reliable
Environmental Quality (X3) 0,992 Reliable

Based on Table 3, it can be seen that all variables have a Cronbach's Alpha reliability value greater than 0.6,
meaning that the variables of Environmental Quality, Facilities and Infrastructure, Use of Waste Banks, Use of
the 3R Principle, and Waste Economy are reliable in measuring variables at the trial stage.

3. RESULT AND ANALYSIS
3.1. Determination of Groups

Grouping was determined based on the Environmental Quality variable, with the aim of grouping
communities into different levels of perception of the environmental conditions they experience. In this study, a
value of 3.5 was used as the basis for grouping. This threshold was set in accordance with the guidelines from
[33] which explain that on a five-point Likert scale, a value of 3.5 is at the upper limit of the moderate category.
In addition, this 1s also supported by the average score for environmental quality variables, which 1s 3.57.

Based on these criteria, the community was divided into two categories, namely:
1) Medium Group, which is the community with an average Environmental Quality score < 3.5.
2)  High Group, which consists of communities with an average Environmental Quality score > 3.5.

The results of the grouping show that there are 25 communities included in the medium group and 75
communities included in the high group. This composition illustrates that most communities assess their
environmental conditions as high, which means that the perception of environmental quality in general is
relatively good. The grouping process was carried out by calculating the average score of each community from
all indicators that make up the Environmental Quality variable, then comparing it with the threshold value of 3.5.

3.2. Linearity Test

The results of the test using Ramsey's RESET test can be seen in the following table.

Table 4. Linearity Test Results
Relationship Ramsey RESET Test

Medium Group High Group

p-value Result p-value Result
X, -1 0.412  Linear 0.673  Linear
X, Y, 0.238  Linear 0.351 Linear
X, Y 0.589  Linear 0.417 Linear
X, > Y, 0.768  Linear 0.642 Linear
Y,V 0.533 Linear 0.284  Linear

Based on Table 4, it can be seen the results of linearity testing between each variable. Based on the results
of the Ramsey RESET test above, all relationships between variables in the Medium and High groups have p-
values greater than 0.05. Thus, it can be concluded that all relationships between variables are linear.

3.3. Measurement Model
The results of the measurement model can be seen in the following table.

Table 5. Measurement Model

. . Medium Grou igh Grou,
Variahle Indicator Outer Weight pl-)vahle Outer WeIi—:hgth pp-vahle
X1 0.411 0.008 0.284 0.031
X; X1, 0.372 0.014 0.462 0.002
X5 0.438 0.005 0.329 0.026
X, X5 0.396 0.010 0.478 0.001
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X5, 0.455 0.003 0.364 0.019
X4 0.287 0.037 0.321 0.028
Vi1 0.334 0.028 0.415 0.006
Y, Yi, 0.442 0.004 0.382 0.011
Y, 0.368 0.017 0.291 0.044
Y4 0.437 0.005 0.318 0.033
Y, Y,, 0.389 0.009 0.456 0.003
Y, 0.304 0.041 0.327 0.030

Based on Table 5, the results of the measurement model analysis show that all indicators in the four
variables are significant (p-value < 0.05) and contribute positively to the formation of latent variables. However,
there are differences in the most dominant indicators between the Medium Group and the High Group, which
llustrate variations in focus between groups.

In the Medium Group, the indicator Fase of Use of Facilities and Infrastructure (X; 3) has the highest
contribution to the Quality of Facilities and Infrastructure variable (X;), indicating that ease of use of facilities is
more decisive in determining quality perceptions than other aspects. Meanwhile, in the Waste Banks variable
(X3), the most dominant indicator is Effectiveness of Waste Banks (X 5), indicating that operational effectiveness
1s key to the success of the waste bank system in this group. For the 3R-Based Waste Management construct (Y;),
the Effectiveness of Reuse (Y] ,) has the greatest influence, emphasizing the importance of reuse activities in
supporting 3R practices. Meanwhile, in Waste Management Economics (Y,), the highest contribution comes
from Efficiency of Waste Management Economics (Y, ;), indicating that management efficiency is a top priority
in the economic aspect of waste management in the middle group.

In contrast, in the High Group, the most influential factor in the Quality of Facilities and Infrastructure (X;)
construct 1s Quality of Facilities and Infrastructure (X; ,), emphasizing that the physical quality of facilities 1s a
major factor in groups with higher levels of management. In the Waste Banks (X,) construct, the Waste Banks
in Residents' Homes (X, ;) indicator 1s the dominant factor, indicating that community involvement through the
existence of household waste banks is an mmportant aspect. For 3R-Based Waste Management (Y;), the
Effectiveness of Reduce indicator (Y; ;) 1s more prominent, showing that this group 1s more focused on waste
reduction efforts at the source. Meanwhile, in Waste Management Economics (Y), the Waste as an Economic
Resource (Y, ,) indicator 1s the most influential, meaning that at higher management levels, the economic
orientation is more directed towards utilizing waste as a value-added resource.

3.4. Structural Model

The results of the structural model can be seen in the following table.
Table 6. Structural Model

Medium Group High Group Difference
Relationship Bi Coef. SE p-value Coef. SE p-value Tveaitlg)-
X, -V B, X, 0.312 0.094 0.002* 0.284 0.091 0.005* 0.831
X, -V B.X, 0.146 0.083 0.078 0.231 0.085  0.011* 0.477
X,-Y BsX, 0.427 0.088 0.000* 0.263 0.093  0.004* 0.032*
X, -V, BsX, 0.211 0.091 0.018* 0.396 0.087  0.000* 0.041*
Y, -V, B,Y, 0.368 0.081 0.000* 0.342 0.084  0.001* 0.824

Note: Significant at p-value < 0.05

Based on the multigroup test results Table 6, in the group with moderate Environmental Quality (Medium
Group), all relationships between variables show a positive direction of influence, and most are significant at the
5% level. In this group, Quality of Facilities and Infrastructure (X;) has a significant positive effect on 3R-Based
Waste Management (Y;) and Waste Management Economics (Y,). This means that the better the facilities and
mfrastructure, the higher the effectiveness of 3R-based waste management and the greater its contribution to the
economic aspects of waste management. In addition, Waste Banks (Y3) also have a significant positive effect on
both dependent variables, with a stronger effect on 3R-Based Waste Management (Y;). These findings indicate
that the existence and effectiveness of waste banks are key factors in promoting the success of the 3R system,
especially in environments with moderate quality. The relationship between ¥; — Y, is also significant, indicating
that increasing the effectiveness of 3R management also strengthens the economic benefits generated from waste
management.

In the group with high Environmental Quality (High Group), the analysis results also show a positive
relationship between variables, but with a different pattern of influence. In this group, the influence of Waste
Banks (X;) on Waste Management Economics (Y;) is more dominant than its influence on 3R-Based Waste
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Management (Y;). This means that in a better-quality environment, the role of waste banks 1s not only to support
the implementation of 3R, but also to directly strengthen the economic aspects of waste management. Meanwhile,
the mfluence of Quality of Facilities and Infrastructure (X;) on both dependent variables remains significant,
indicating that the availability of adequate faciliies remains an important foundation in a sustainable waste
management system.

The difference test (t-test) shows that a significant difference occurs in the two main relationships, namely
X, = Y, and X, = Y,, which means that Environmental Quality (Medium vs. High) acts as a moderating variable
in these relationships. Thus, it can be concluded that the role of Waste Banks (X,) differs significantly between
the two groups. In the group with medium environmental quality, waste banks play a greater role in improving
the effectiveness of the 3R system, while in the group with high environmental quality, their contribution is
stronger 1n strengthening the economic dimension of waste management. Overall, these results confirm that
Environmental Quality functions as a partial moderator, as it only affects some of the relationships between
constructs, particularly those involving the Waste Banks variable (X;). In other words, the better the
environmental quality, the more optimal the role of waste banks in creating effective waste management while
providing greater economic impact.

3.5. Model Fit Evaluation

The model fit in SEM was evaluated using several indices. In this study, Root Mean Square Error of
Approximation (RMSEA), Standardized Root Mean Square Residual (SRMR), Comparative Fit Index (CFI),
and Tucker-Lewis Index (TLI) were used. All model fit evaluations were performed for each group (moderate
and high environment). The result of model fit evaluation can be seen in Table 7.

Table 7. Model Fit Evaluation
Fit Index Medium Group High Group

RMSEA 0.064 0.058
SRMR 0.052 0.047
CFI 0.948 0.956
TLI 0.933 0.943

Based on Table 7, it can be seen that the models for both groups are feasible. The RMSEA values for both
groups indicate that the models fit, as they are less than (.08 for both (the moderate group has a value of 0.064
and the high group has a value of 0.058). The same applies to SRMR, where both groups have values less than
0.08, indicating minimal model residuals. CFI and TLI in both groups show values above the 0.90 threshold.
This indicates adequate model fit in both groups. Overall, all indices show that the model represents the data
well, with slightly higher fit performance in the high group.

4. CONCLUSION

Based on the results of the structural model analysis and the multigroup testing of the Environmental
Quality variable, several conclusions can be drawn. The difference test indicates that Environmental Quality
functions as a partial moderator, as it only moderates the relationships between Waste Banks and 3R-Based
Waste Management, as well as between Waste Banks and Waste Management Economics. In the medium

Environmental Quality group, the influence of Waste Banks on 3R-Based Waste Management (f = 0.427) is

stronger than its influence on Waste Management Economics (B = 0.211). However, in the high Environmental
Quality group, the pattern shifts, with Waste Banks exerting a greater influence on Waste Management
Economics (ﬁ = 0.396) than on 3R-Based Waste Management (B = 0.263). Based on the calculation of several
model fit indices, it was found that the models in both groups were feasible and represented the data well. The
model fit index in the high environmental quality group showed slightly better performance than the moderate
group. This suggests that the level of environmental quality shapes the extent to which waste banks enhance 3R
practices and generate economic benefits in waste management.

Future research may consider using Bayesian SEM to obtain more flexible and robust parameter estimates,
especially in the context of multigroup SEM. In addition, nonlinear and nonparametric analyses can also be used
to capture non-linear relationship patterns. Research also needs to involve larger samples to improve estimation
stability, model fit accuracy, and generalization of findings to a broader population.
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