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Abstract

This is a preliminary study conducted in Seremban, Malaysia, aimed at identifying barriers that hinder
household waste recycling. A critical finding is that inconvenient or irregular recycling collection
schedules significantly obstruct recycling behaviors among households, substantiated by a p-value of
0.031. To assess the reliability of these findings, the study employed the Hosmer-Lemeshow test, which
validated the model's suitability with a p-value of 0.516. The Omnibus test further spotlighted other key
predictors that significantly influence recycling behavior, marked by a p-value of 0.001. The
Classification Table showcased a moderate accuracy level of 67.4% in identifying households that
actively participate in recycling practices. Based on these initial findings, the study recommends
enlarging the sample size and employing alternative analytical techniques, such as decision trees, for
subsequent research. There is a pressing need for regularizing and optimizing recycling collection
schedules to alleviate this significant barrier. Additionally, the study emphasizes the urgent need for
public awareness campaigns to promote the importance of household waste recycling. These preliminary
results will serve as a foundation for an advanced study aimed at deciphering the intricate

interrelationships between different barriers to recycling using methods such as DEMATEL.
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1. Introduction

The Department of National Solid Waste Management (JPSPN) estimated that in 2020, the
recycling rate in Malaysia was 31.52 percent. The government's goal was 40% recycling by 2025, but this
number fell short. In contrast, several advanced nations have achieved recycling rates of 60% or above
long ago. Therefore, it is critical to encourage community participation in recycling programs and remove
obstacles that have hampered recycling initiatives in Malaysia.

Malaysia has taken many steps to encourage recycling and trash reduction despite facing many
obstacles. The national "Kampungku Bersih" (My Clean Village) program was established by the
government to promote recycling and communal responsibility for trash pickup. IKEA Malaysia's take-
back program for used furniture is one example of a private sector initiative, while the Tzu Chi
Foundation has established recycling centers across the country that accept a wide variety of materials.
Both recycling and waste reduction are the primary goals of these campaigns.

Malaysia has established the iCycle platform as a supplementary program for home garbage
recycling to enhance recycling efforts. The government has also launched a "zero waste" program to
address the problem of trash management and encourage environmentally friendly practices.

These actions demonstrate Malaysia's dedication to better recycling and trash management. To
meet government recycling rate targets, however, it will be necessary to remove obstacles and increase
community involvement. Malaysia can enhance its recycling and waste management practices and move
towards a more sustainable future by implementing effective plans and encouraging collaboration
between the government, the commercial sector, and communities.

There can be no sustainable future without effective recycling of municipal solid waste. Malaysia
has taken numerous steps towards improving recycling rates and cutting down on waste. However, to
meet government recycling rate targets, it is important to remove obstacles to recycling and increase
community involvement.

In this analysis of the available research, we look at the main challenges and how they affect
recycling at home. Significant barriers include people's preconceived notions about recycling, a lack of
available storage space, inconvenient or inconsistent recycling collection schedules, a dearth of
information about the advantages of recycling, a scarcity of recycling facilities, a dearth of incentives to
recycle, and a lack of enforcement or penalties for those who don't follow the rules.

Several studies highlight negative attitudes towards recycling as a significant barrier (Almasi et al.,
2019; Ayeleru et al., 2023; Babaei et al., 2015; Byrne & O’Regan, 2014; Corrado et al., 2022; Gilli et al.,
2018; J. Padilla & Trujillo, 2018; Karatekin et al., 2023; King et al., 2023; Malibari et al., 2023; Vijayan
et al., 2023; Yadav et al., 2022). Educative efforts, community involvement activities, and awareness
programs are highlighted as means to combat unfavorable stereotypes and lack of enthusiasm about
recycling.

The lack of available space for recyclables hampers efforts to sort the material and discourages
people from getting involved (Li et al., 2020; Lu et al., 2022; Luthra et al., 2023; Matsumoto, 2011;
Nguyen et al., 2022). This obstacle can be overcome with the use of creative solutions including small

storage systems, shared collecting stations, and decreased packaging.
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Schedules for recycling collection that are either inconsistent or inconvenient: Reduced recycling
of household waste is attributed, in part, to inconvenient or irregular recycling collection schedules (de
Moraes et al., 2022; Dias et al., 2022; Shuvo, 2023; Tsimnadis et al., 2023). Unpredictable collection
times or locations make it difficult for residents to recycle regularly. The key to overcoming this obstacle
is the establishment of well-structured and consistent recycling collection systems that are in line with
people's routines and preferences.

The lack of awareness and understanding regarding the benefits of recycling is a significant barrier
(Almulhim, 2022; Azme et al., 2023; Chenggqin et al., 2022; Fogt Jacobsen et al., 2022; Ghaedrahmati et
al., 2023; Helmefalk et al., 2023; Mousa, 2022; Nguyen et al., 2022; Reijonen et al., 2021; Shah & Rezai,
2023; Shaikh et al., 2020; Tian et al., 2022; Zhong et al., 2022). These studies highlight the importance of
educational initiatives and tailored communication tactics to increase public awareness and
comprehension of recycling's positive effects on the environment, the economy, and society.

Household garbage recycling is hampered by a lack of convenient recycling centers and pick-up
services (Chen et al., 2023; Dutta & Goel, 2021; Maiurova et al., 2022; Zaharudin et al., 2022).
Inadequate collection stations and far-flung recycling facilities have been identified as problems for
people living in places with insufficient recycling infrastructure. This challenge can be met through the
implementation of mobile or community-based recycling services and the improvement of accessibility to
recycling facilities.

The lack of desire or incentives to recycle is a barrier noted in the literature (Alves et al., 2020;
Arain et al., 2020; Chengqin et al., 2022; Olasina & Kheswa, 2021; Tian et al., 2022; Yang et al., 2022).
To get more people to join recycling programs, studies show that it's crucial to use efficient incentive
mechanisms like monetary prizes, discounts, or recognition programs. The intrinsic motivation to recycle
can be increased by motivational campaigns, social norms, and educational programs.

Lack of effective enforcement or penalties for non-compliance with recycling legislation is a
barrier to recycling of household waste (Ayeleru et al., 2023; Favot et al., 2022; Liu et al., 2022; Ma et
al., 2020; Woodard, 2021). Compliance with recycling legislation and increases in recycling rates have
been shown to result from severe enforcement methods, such as fines or penalties for non-compliance. To
overcome this obstacle, we need to have clear guidelines, monitoring methods, and public awareness of
enforcement actions.

By incorporating the DEMATEL technique that is being used by some scholars (Ismail et al.,
2023; Jin, 2023) for future research, Malaysia would be able to more precisely identify the main obstacles
impeding recycling rate progress. This would improve collaboration between the government, private
sector, and communities, bringing Malaysia closer to its aim of attaining a 40 percent recycling rate by

2025 and ensuring a more sustainable future.
2. Methodology

The rapid growth and industrialization of Seremban, a major city in Malaysia, has resulted in a
massive increase in the amount of garbage people produce. A sustainable and environmentally
conscientious community cannot be built without efficient recycling of household waste. The purpose of

this research is to identify and analyze seven significant obstacles to recycling municipal solid trash in
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Seremban. The research uses a detailed questionnaire with eight components, each of which corresponds
to one of the obstacles. The development of the questionnaire was informed by a comprehensive literature
analysis of prior research on waste management and recycling methods. To further ensure the validity and
reliability of the questionnaire, expert comments were solicited.

The questionnaire is divided into sections that each tackle a different challenge, such as apathy
towards recycling, a lack of space to keep recyclables at home, inconvenient or inconsistent recycling
collection schedules, a failure to appreciate recycling's value, a dearth of recycling resources, a failure to
provide incentives for recycling, a failure to enforce or penalize those who do not follow the rules, and so
on.

The questionnaire uses a five-point Likert scale to correctly capture respondents’ perceptions and
opinions. The scale runs from "strongly disagree" to "strongly agree," allowing respondents to indicate
their level of agreement or disagreement. This methodology allows for the assessment of waste recycling-
related beliefs, knowledge, and practices, yielding useful information on the unique challenges faced by

Seremban-based households.

2.1. Analysis of Reliability and Validity 2.1

The questionnaire's items' consistency and internal accuracy were tested by reliability analysis.
The questionnaire's validity in measuring the targeted constructs was the primary focus. In this
investigation, we used Cronbach's Alpha, a popular statistic for gauging reliability. The reliability of the
questionnaire items was calculated using Cronbach's Alpha. A Cronbach's Alpha of 0.60 or higher
indicates sufficient reliability for scientific study. It shows the questionnaire's dependability is adequate,
implying that it yields the same findings each time it's used. The resulting values of Cronbach's Alpha
were examined, and compared to the minimum reliable value. This analysis verified the questionnaire's
accuracy in assessing the specified constructs associated with the obstacles to recycling household waste
in Seremban. This study improves the reliability and consistency of the data obtained, leading to more
trust in the results. However, it should be noted that reliability analysis is only one part of a
questionnaire's overall quality evaluation. For a more in-depth evaluation, it is also important to think

about the questionnaire's validity, or how well it assesses the things it sets out to evaluate.

2.2. Regression Analysis Using Logistic Models 2.2

Logistic regression was used to examine the factors affecting household garbage recycling in
Seremban. The purpose of the logistic regression model was to determine which factors were the most
predictive of recycling practices. The dependent variable was a dichotomous one, with the possible values
"recycling household waste" and "not recycling household waste." Insights into the importance and
direction of the association between each barrier and recycling behavior were gained from the estimated
coefficients from the model. The Hosmer-Lemeshow test was a part of the model evaluation; it
determined whether or not the observed and predicted event rates were consistent. Independent variables'
ability to predict the whole was assessed by the Omnibus test. The amount of variation in the response
variable that might be attributed to the model was calculated not using R2, but rather modified R2 (Cox
and Snell R2 and Nagelkerke R2).
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3. Result and Discussion

The findings of the logistic regression technique used to forecast people's propensity to recycle
domestic trash are summarised in Table 1. The table shows both the actual and expected results regarding
household recycling rates. The program was able to accurately estimate the recycling habits of almost
73% of all households. The correct prediction rates for each category are also included in the table; 58.5%
of households were correctly predicted as not recycling, while 83.3% of households were correctly
predicted as recycling. Households were classified based on their scores relative to a cutoff value of
0.500. You can see how well the model predicts people's recycling habits for trash in the home by looking

at the classification table.

Table 1. Group statistics

Observed Predicted
Do you recycle? Percentage Correct
No Yes
Do you recycle? No 24 17 58.5
Yes 10 50 83.3
Overall Percentage 73.3

Table 2 shows the results of omnibus tests of model coefficients that determine the importance of
the independent variables in the logistic regression model as a whole. The results show that the model as a
whole is significant statistically. The p-value of 0001 from a chi-square test with 7 degrees of freedom
indicates that there is a statistically significant association between the independent variables and the
dependent variable (household waste recycling behavior). As a result, the recycling behavior of individual

households may be predicted using the model coefficients.

Table 2. Omnibus Tests of Model Coefficients

Chi-square df Sig.
Step 25.616 7 .001
Block 25.616 7 .001
Model 25.616 7 .001

The model fits the data well, as shown by the -2 Log likelihood value of 110.804 in Table 3's
model summary from the logistic regression study. The model's Cox and Snell R Square value of 0.224
suggests that the independent variables account for approximately 22.4% of the variance in recycling
behavior. An updated version of the Cox and Snell R Square, the Nagelkerke R Square value of 0.302
indicates that the model adequately explains about 30.2% of the observed variation in recycling behavior.
The model has considerable predictive performance, as evidenced by these findings, and may explain a
sizable portion of the observed variation in recycling practices across Seremban households. However,
additional research and the use of other statistical metrics are required to provide a comprehensive

assessment of the model's effectiveness.
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Table 3. Model Summary

-2 Log likelihood Cox & Snell R Square Nagelkerke R Square

110.804" 224 302

Table 4's Hosmer and Lemeshow test for logistic regression analysis provides insight into the
model's accuracy. The results of the tests show that the model is a good fit for the data. The p-value of
0.516 for a chi-square test with 8 degrees of freedom is larger than the conventional 0.05 threshold. This
shows that the model is a good fit for the data and that there is insufficient evidence to reject the null
hypothesis. Therefore, the logistic regression model utilized in this work provides a satisfactory fit to the

data as shown by the Hosmer and Lemeshow test.

Table 4. Hosmer and Lemeshow Test

Chi-square df Sig.

7.192 8 516

Table 5 displays the results of a logistic regression analysis that looked at the challenges of
recycling domestic trash in Seremban. Only inconvenient or inconsistent recycling collection schedules
(Barrier 4) were found to have a statistically significant relationship with recycling behavior, out of the
various obstacles examined. Compared to households with more easy and consistent collection schedules,
those confronting these obstacles were less likely to recycle. However, no significant relationships were
found between recycling behavior and other barriers, such as a lack of recycling facilities and services, a
lack of knowledge about the advantages of recycling, a lack of space to keep recyclables at home, a lack
of motivation or incentive to recycle, a negative outlook on recycling, or the absence of enforcement or
penalties for noncompliance with recycling regulations. This research suggests that if Seremban wants to
be serious about getting its residents to recycle more of their household waste, it may need to focus on

making recycling pickup times more predictable and accessible.

Table S. Variables in the Equation

Barriers B Sig. Exp(B)
B1. Limited access to recycling facilities and services: -.283 445 753
B2. Lack of awareness and understanding of the benefits of recycling  .173 745 1.189
B3. Limited storage space for recyclable materials at home: 264 .554 1.302
B4. Inconvenient or inconsistent recycling collection schedules -1.089 .031 337
BS. Lack of motivation or incentive to recycle: -.119 .810 .888
B6. Negative attitudes towards recycling -.641 242 527
B7. Lack of enforcement or penalties for non-compliance with -.309 .348 734
recycling regulations

Constant 6.302 .000 545.474

4. Conclusion and Recommendations

The purpose of the research was to determine the obstacles to recycling domestic trash in
Seremban. Only one of the seven obstacles we looked at had any meaningful correlation with recycling

behavior, and that was cumbersome or inconsistent recycling pickup schedules. Inconsistent pickup times
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may make it difficult for locals to recycle consistently. The remaining obstacles, however, were not
significantly linked to changes in recycling habits. It is suggested that the number of participants be
increased so that more information about the independent variables may be gleaned from the data.
Decision trees and other non-traditional methods have the potential to provide similar insights. These
results support the implementation of focused awareness efforts that aim to remove the impediments that
did not exhibit statistically significant relationships. These initiatives need to address issues including
limited storage space, motivation, unfavorable attitudes, and enforcement while spreading the word about
recycling's many benefits. Positive recycling attitudes and behaviors can be encouraged by removing
these obstacles. To further increase recycling activities, efforts should be made to make recycling
facilities and services more easily accessible. More recycling centers might be built, or pick-up locations
could be placed strategically across neighborhoods. It is possible to increase the frequency with which
people recycle by making recycling easier for them to do. Seremban's household garbage recycling rates
can be improved overall by the removal of these obstacles and the introduction of strategic initiatives.
This has the potential to encourage environmentally responsible trash management and cut down on

pollution.
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