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Abstract

The improper disposal of waste cooking oil (WCO) poses not only
environmental and health risks but also represents an untapped
economic potential. This study examined community awareness and
readiness to adopt sustainable practices in Labis, Johor, through a
hands-on soap-making demonstration using WCO. A questionnaire
survey involving 73 respondents was conducted across pre-
implementation, implementation, and post-implementation phases.
Data were analysed using descriptive statistics, reliability analysis, and
the Mann-Whitney U test. The findings revealed a moderate-to-high
level of awareness regarding the risks associated with WCO. The hands-
on soap-making demonstrations proved to be more effective than
awareness initiatives alone in influencing behavioural change. Strong
participation was observed among women, students, and older
individuals, many of whom expressed interest in continuing soap-
making for personal use or income generation. Employment and
student status significantly influenced awareness levels, whereas
gender did not. In conclusion, community-based soap-making from
waste cooking oil (WCO) demonstrates strong potential to enhance
environmental sustainability and promote local economic
empowerment, as reflected in positive participant feedback, increased
awareness, and active community engagement observed during the
programme.

1. Introduction

The global rise in cooking oil consumption, driven by population growth, urbanisation, and the expansion of the
food sector, has led to a significant increase in the generation of Waste Cooking Oil (WCO) [1]. Improper disposal
of WCO poses substantial environmental and public health risks, including water pollution, sewage blockages,
and the creation of toxic compounds when reused for cooking [2][3]. Although industrial applications such as
biodiesel production and the use of green solvents can valorise WCO, these methods are often resource-
intensive and inaccessible to small communities [4]. Therefore, community-based initiatives such as converting
WCO into soap through a straightforward saponification process offer a practical, low-cost, and sustainable
alternative that promotes environmental stewardship and socio-economic empowerment [5].
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Labis, Johor, was chosen as the research site due to its semi-urban context, reliance on small food
businesses, and strong social networks supporting grassroots initiatives [6]. This study aims to assess the Labis
community's readiness, including residents and school participants, to adopt WCO soap-making through hands-
on demonstrations and experiential learning. By evaluating awareness, attitudes, and engagement, the research
aims to promote sustainable waste management practices while equipping participants, particularly women and
low-income households, with practical, income-generating skills. In doing so, the study contributes to broader
sustainability agendas, including the United Nations Sustainable Development Goals related to quality education
(SDG 4), decent work and economic growth (SDG 8), and responsible consumption and production (SDG 12).

1.1 WCO: Environmental Challenges and Resource Potential

Waste cooking oil (WCO), if not managed properly, presents a range of environmental and health challenges that
go beyond typical pollution, such as drainage blockages, flooding, the release of untreated wastewater,
diminished soil fertility, disrupted microbial activity, and methane emissions in anaerobic conditions [3][7].
Prolonged heating and the illegal reuse of degraded WCO can lead to the formation of toxic compounds,
including free fatty acids, aldehydes, ketones, and polymerised triglycerides. These substances increase the risk
of gastrointestinal, cardiovascular, and carcinogenic effects within communities [8][9].

However, WCO also holds significant promise as a renewable resource that can be transformed into
biodiesel, bio-lubricants, surfactants, and various everyday household products, such as soap. This potential
offers avenues for environmental protection, economic benefits, and community engagement [10][11]. Pilot
programmes have shown that well-structured collection systems, financial incentives, and hands-on
interventions can enhance WCO recovery rates while empowering local communities to adopt sustainable
practices [12]. This dual perspective of WCO as both an environmental hazard and a resource underscores the
need for community-based approaches that integrate practical knowledge with experiential learning.

1.2 Community Readiness for Sustainable Environmental Practices

Community readiness reflects the extent to which a community is both willing and able to engage in collective
action for sustainable practices, including WCO management [13][14]. This readiness is shaped by a
combination of cognitive, structural, and cultural factors. Awareness of environmental risks and the benefits of
recycling form the foundation for engagement, while leadership, the presence of local champions, and access to
necessary infrastructure enable communities to translate motivation into action [3][15]. Social norms and
shared cultural values also play a significant role in influencing readiness, as they can either reinforce or hinder
sustainable behaviours. Community-based initiatives that integrate environmental practices into daily routines,
such as soap-making using WCO, have demonstrated success in increasing participation and fostering a sense of
ownership [16]. Empirical studies suggest that certain demographics, particularly students and working
individuals, tend to engage more readily in sustainability initiatives due to their exposure to structured learning
environments, institutional support, or workplace sustainability practices [3][14]. Understanding these factors
is crucial for designing targeted strategies that facilitate a shift from passive awareness to active engagement in
sustainable waste management.

1.3 Role of Knowledge in Promoting Sustainable Practices

Knowledge plays a crucial role in transforming community readiness into sustainable action, especially in
managing waste cooking oil [2][7]. Theoretical knowledge, obtained through formal education or awareness
campaigns, enables individuals to understand the environmental and health risks associated with improper
waste collection and disposal, and frames local practices within the larger context of sustainability [17][18].
However, awareness alone is often insufficient to drive behavioural change, as structural constraints and
ingrained habits may remain. Practical knowledge, acquired through hands-on involvement and experiential
activities such as soap-making workshops, equips communities with the technical skills and confidence needed
to implement sustainability principles in everyday life [5]. Research has shown that combining theoretical
understanding with practical experience enhances the likelihood of adoption and fosters a sense of ownership,
ensuring that sustainable practices are upheld over time [4]. Therefore, interventions that integrate conceptual
awareness with experiential learning are more effective in bridging the gap between knowledge and action,
thereby promoting environmental stewardship and community empowerment.

2. Methodology

This study was conducted in Labis, Johor, a semi-rural community with a growing interest in sustainable
practices and grassroots environmental initiatives. The project focused on Community-Based Waste Cooking Oil
(WCO) Soap-Making, selected as both an environmental awareness programme and a potential avenue for
economic empowerment. The study site included local schools, community centres, and neighbourhood
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associations, which serve as focal points for collective action and knowledge-sharing. Respondents comprised
students, teachers, homemakers, and members of community organisations, representing key influencers of
household waste management behaviours and participants in small-scale entrepreneurial activities.

The data collection is carried out in three phases. The first phase is the pre-implementation stage. The pre-
implementation stage included a Training-of-Trainers (ToT) session specifically for researchers, equipping them
with the technical knowledge and facilitation skills to lead the WCO soap-making workshops. At the same time,
the researcher conducted preliminary outreach activities to identify and secure suitable participants, as well as
to determine communities and locations most appropriate for programme implementation. Other participants,
including teachers, homemakers, and community members, were briefed on the programme objectives and
informed of the required materials and apparatus, ensuring readiness and a smooth execution during the
implementation phase.

The second phase, the implementation stage, involved hands-on demonstrations of soap-making using
Waste Cooking Oil (WCO) under the guidance of trained researchers from the ToT programme. Respondents
were provided with step-by-step instructions, ensuring that each participant understood the technical process
and safety measures involved. Throughout the workshops, facilitators and researchers closely monitored
respondents’ progress, offering support and clarification as needed. This stage not only strengthened practical
skills but also reinforced environmental awareness by showcasing the benefits of repurposing WCO into usable
household products

The post-implementation stage centred on evaluating the outcomes of the WCO soap-making programme. A
structured questionnaire was distributed to participants to assess their understanding of the WCO-to-soap
process and to gather feedback on the programme’s content, delivery, and relevance. In addition, observations
were conducted to capture qualitative insights into changes in environmental awareness, household practices,
and community participation. This stage also examined the effectiveness of student facilitators trained during
the ToT, highlighting their role in sustaining knowledge transfer within the community.

3. Results and Discussion

The data were analysed using a combination of descriptive and inferential statistical methods, including
frequency distributions, mean scores, reliability analyses, and the Mann-Whitney U test. This combination of
analytical approaches provided both a general overview of community awareness and a deeper understanding
of the factors influencing behavioural readiness toward WCO recycling practices.

3.1 Background of Respondents

This study collected responses from 73 participants in the Labis community, including residents, students, and
teachers. According to [19], there is no universal guideline for determining an ideal sample size in community-
based studies [15]. However, previous research suggests that a minimum of 40 respondents is generally
adequate to effectively represent population behaviour in small-scale interventions [5]. Thus, the sample size in
this study is deemed sufficient for meaningful analysis.

Participants were asked to provide demographic information, including age, gender, employment status,
and student status, to evaluate how these factors influenced their awareness and readiness to adopt waste
cooking oil (WCO) recycling practices. This demographic profile also enabled comparisons across groups, such
as employed versus unemployed respondents and students versus non-students, to analyse variations in
awareness levels. The findings are summarised in Table 1.

Table 1 Demographic profile of respondents (n=73)

Item Frequency (n) Percentage

(%)

Are you a school Yes 51 69.9
student? No 22 30.1
Age Below 30 years old 53 72.6
31-40 years old 5 6.8

41-50 years old 4 5.5

51-60 years old 3 4.1

61 years old and above 8 11.0

Gender Male 24 32.9
Female 49 67.1

Employment Unemployed / Retired 55 75.3
status Homemaker 7 9.6
Government sector 7 9.6

e
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Private sector 1 1.4
Self-employed 3 4.1
How often do you Never 12 16.4
cook at home Rarely (1-2 times in a week) 30 41.1
Sometimes (3-4 times in a week) 13 17.8
Often (5-6 times a week) 9 12.3
Always (more than 6 times a week) 9 12.3
How do you Dispose of in the sink 18 24.7
dispose of Waste Dispose into the drain 7 9.6
Cooking Oil (WCO  Dispose of it in the trash bin together 4 55
with other waste '
Dispose of the ground surface 9 12.3
Collect it and send it to a recycling 32 43.8
centre
Store and reuse 1 1.4
Produce/make soap 2 2.7
Have you attended Yes 39 534
the demonstration
program? No 34 46.6

According to Table 1, the majority of respondents (n = 51) were students, followed by employed
community members (n = 18) and unemployed individuals (n = 4). A substantial portion of the respondents
were affiliated with local schools and educational institutions in Labis, which play a crucial role in disseminating
knowledge and promoting environmental awareness initiatives. The remaining participants are residents and
small-scale business operators in the town.

Geographically, most respondents reside in Labis town itself, while smaller groups hail from surrounding
villages and semi-urban neighbourhoods in the Segamat district. This distribution aligns with the study’s focus
on semi-urban communities that possess limited waste management infrastructure but strong social networks.

In terms of gender distribution, females represented the majority of respondents, with 49 participants
(67.1%), while males accounted for 24 participants (32.9). To further examine potential differences in
awareness levels across demographic groups, a Mann-Whitney U test was conducted to investigate the
relationship between selected demographic variables and awareness of WCO management practices.

3.2 Awareness Level of Respondents on WCO Management

In this section, respondents were asked to share their level of agreement with statements designed to evaluate
their knowledge and awareness of waste cooking oil (WCO) management. The questionnaire focused on the
environmental and health risks associated with improper disposal, safe storage practices, and the potential
benefits of recycling WCO into value-added products, such as soap.

The analysis indicated that respondents displayed a moderate to high level of awareness regarding the
dangers of reusing WCO for cooking and the environmental consequences of improper disposal, consistent with
findings by [8]. Notably, both male and female respondents expressed similar levels of agreement, suggesting
that gender did not significantly influence awareness when equal access to information was available. However,
further statistical testing using the Mann-Whitney U test revealed that employment status and student status
were significant factors. Employed individuals and students demonstrated greater awareness than unemployed
individuals or non-students. This implies that structured environments, such as schools and workplaces, foster
greater receptivity to sustainable practices as practised by [21].

The overall results reflecting respondents’ level of agreement with the awareness statements on WCO
management are illustrated in Fig. 2 below.
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Awareness and Opinions of Respondents Participating
in the Recycling Program on Waste Cooking Oil
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Fig. 2 Awareness and Opinions of Respondents Participating in the Recycling Program on Waste Cooking Oil
Management

Overall, the implementation of the WCO soap-making programme contributed to a notable improvement in
awareness of sustainable waste management practices within the Labis community. The practical
demonstrations were more effective than awareness initiatives alone, as they offered valuable experiential
learning opportunities that translated knowledge into actionable behaviour consistent with [5]. This outcome
underscores the importance of integrating theoretical education with hands-on activities to foster long-term
environmental responsibility and empower the community.

3.3 Reliability Analysis

To ensure the consistency and internal validity of the questionnaire responses, a reliability analysis was
performed using Cronbach’s Alpha. This statistical test assesses the degree of correlation among items within a
scale, thereby indicating the reliability of the instrument utilised. In this study, the reliability coefficient for the
awareness-related items was 0.733, surpassing the commonly accepted threshold of 0.70 for internal
consistency (Gliem & Gliem, 2003). This outcome suggests that the questionnaire items were well-consistently
interpreted by respondents and were appropriate for measuring awareness of waste cooking oil (WCO)
management. The result of the reliability analysis is presented in Table 2.

Table 2 Reliability Statistics

Reliability Statistics
Cronbach’s Alpha N of [tems
0.733 15

3.4 Comparison Between Respondent Background and Awareness

The Mann-Whitney U test was used to investigate differences in awareness levels regarding the management of
waste cooking oil (WCO) between students and non-students, including teachers and community members. As
shown in Table 3, the analysis revealed a statistically significant difference between the two groups (Z = -2.300,
p = 0.021). The mean rank for awareness was notably higher among non-students (Mean Rank = 45.68) than
among students (Mean Rank = 33.25). This result indicates that community members and teachers
demonstrated a higher level of awareness of WCO management practices than students. Such differences may be
attributed to greater exposure to practical experience, workplace-based sustainability practices, or prior
involvement in community programmes.

Table 3 Comparison of Awareness Levels by Respondents’ Status Using the Mann-Whitney U Test

Ranks

Mean likert scale awareness

Grouping variable
N Mean Rank Sum of Ranks
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Yes 51 33.25 1696.00

Are you a school student?
No 22 45.68 1005.00

Test Statistics

Mean likert scale awareness

Mann-Whitney U 187.000
Wilcoxon W 215.000
Z -2.300
Asymp. Sig. (2-tailed) 0.021

This finding is consistent with previous research, such as [21], which reported that individuals engaged
in environmental-related fields or community-based initiatives tend to exhibit higher sustainability awareness
than those operating in more conventional educational settings [8].

In contrast, the results of the Mann-Whitney U test conducted for Gender, Participation in the
Demonstration Programme, Willingness to Produce Soap from Waste Cooking Oil (WCO), and Willingness to
Teach Soap-Making from WCO did not indicate any statistically significant differences, as all p-values exceeded
the 0.05 significance level. These findings suggest that awareness of WCO management remains relatively
consistent across respondents, regardless of gender, participation in demonstration activities, or their
inclination to engage in soap-making initiatives.

3.5 Feedback on the Program

The feedback analysis revealed that the most significant benefit of attending the Demonstration Programme was
the knowledge gained in soap making, with 22 respondents (56.4%) identifying this as a valuable outcome. This
highlights the programme's effectiveness in delivering practical, hands-on learning experiences that participants
can directly apply to sustainable living practices, consistent with studies by [23], which demonstrated that soap-
making from waste cooking oil fosters both skill development and sustainability awareness. Additionally, 14
respondents (35.9%) reported that the programme enhanced their ability to recycle waste cooking oil (WCO),
reflecting increased awareness of environmental responsibility and resource recovery. This finding aligns with
[3], who emphasised that community-based initiatives significantly improve household participation in WCO
recycling and promote environmental consciousness. A small minority (3 respondents, 7.7%) indicated that the
programme was not related to their interests, suggesting that while the majority found the content relevant,
future iterations may benefit from clearer communication of objectives to ensure alignment with participant
expectations. This observation is consistent with [2], who noted that experiential learning programmes must be
tailored to diverse participant needs to maximise engagement and behavioural change. The benefits
respondents gained from joining the demonstration program are illustrated in Fig. 3.

Gained knowledge of soap-making 56.4

Able to recycle Waste Cooking Oil
35.9
(WCO)

Not related 7.7

0 10 20 30 40 50 60

Percentage

Fig.3 Benefits Derived from Attending the Demonstration Program

Subsequently, participants were invited to identify the shortcomings of the demonstration programme,
providing researchers with invaluable insights into future enhancements. Despite its strengths, several
weaknesses were noted during the implementation of the soap-making demonstration programme. The most
frequently mentioned issue was a lack of relevance, reported by 12 respondents (30.8%), suggesting a potential
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disconnect between participant expectations and program content. Technical challenges were also highlighted: 7
respondents (17.9%) found soap production difficult, and 5 respondents (12.8%) indicated that students lacked
the necessary skills for soap-making. Additional concerns included limited time allocation (12.8%), insufficient
explanations (10.3%), and safety issues (7.7%), all of which indicate a need for clearer instructions, enhanced
risk management, and improved planning. Minor issues, such as the absence of fragrance (5.1%) and inadequate
materials (2.6%), were also mentioned, underscoring the impact of logistical and sensory factors on participant
satisfaction. These findings align with the research conducted by Zayed et al. (2024), which emphasised that
hands-on recycling initiatives necessitate proper preparation and support to yield significant learning outcomes
[23]. The weaknesses identified during the implementation of the soap-making demonstration programme are
illustrated in Fig. 4.

Lack of explanation 10.3
Limited time 12.8
Safety concerns 7.7
Insufficient materials 2.6
Soap difficult to produce 17.9
Students not skilled in soap-making 12.8
No fragrance insoap 5.1
Not related 30.8
0 5 10 15 20 25 30 35

Percentage (%)
Fig.4 Weaknesses Encountered During the WCO Demonstration Program

Lastly, respondents were invited to propose enhancements for future iterations of the demonstration
programme. Several recommendations have been made to increase its effectiveness. The most frequently
mentioned suggestion was to broaden the programme's implementation, as highlighted by 19 respondents
(48.7%), indicating a strong interest in scaling the initiative to engage more communities or integrating it into
broader sustainability efforts. Additional recommendations included an emphasis on soap-making as a craft
(7.7%) and a desire to extend the programme's duration (7.7%), both reflecting participants’ interest in deeper
engagement and creative exploration. Less frequently mentioned were appeals for programme materials (5.1%)
and enhanced safety measures (2.6%), underscoring the importance of logistical preparedness and risk
management in hands-on activities. Collectively, these suggestions illustrate that participants valued the
program and recognised its potential for expansion while also identifying practical adjustments to enhance its
delivery and impact. These findings are consistent with [22], who noted that participant satisfaction and
programme effectiveness improve when logistical support and safety considerations are prioritised alongside
educational content [4]. Suggestions for improving future implementation are depicted in Fig. 5.

Extend programme duration 7.7
Improve safety 2.6
Provide programme materials 5.1
Expand programme implementation 48.7
Focus soap-making on crafts 7.7
Not related 28.2

0 10 20 30 40 50 60

Percentage (%)

Fig.5 Suggested Improvements for The WCO Demonstration Program

4. Conclusion

In summary, this study demonstrated that the WCO demonstration programme significantly enhanced
participants' knowledge, skills, and awareness regarding sustainable practices. The program was particularly
effective in introducing soap-making as a viable recycling approach for WCO, although several challenges were
identified, including time constraints, minor technical difficulties, and the need for clearer explanations during
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certain stages of the demonstration [23]. Overall, the program has strong potential to foster positive
behavioural change by encouraging participants to view household waste as a valuable resource [5]. Future
studies should therefore involve larger and more diverse participant groups to generate more comprehensive
insights into the long-term impacts of hands-on recycling interventions on awareness, behaviour, and
community empowerment [4].
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