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Abstract. It has been acknowledged that tourist destinations worldwide face significant issues related to
food waste, which comes most from the hospitality sector. Meanwhile, Pulau Tuba, a small island located
off the west coast of Langkawi, is a relatively lesser-known destination renowned for its natural beauty
and might face a similar issue when the industrial players start to come in. Thus, this study aims to
investigate the food waste behaviour of its community by applying the Theory of Planned Behaviour
(TPB) prior to any future developments to accommodate the needs of the tourism industry in Pulau Tuba.
A self-administered questionnaire was conveniently distributed to respondents at four identified locations
in Pulau Tuba. The data were then analysed using SPSS (ver. 26) software. The findings reveal no
significant correlation between subjective norms and perceived behavioural control towards food waste
behaviour. On the other hand, Pearson correlation analysis shows that attitude has a significant positive
correlation towards food waste behaviour. Consequently, attitude is shown to be the only predictor that
influences food waste behaviour. The findings of this study can benefit the local authority in monitoring
and conducting food waste awareness among the Pulau Tuba community. In addition, the outcome of the
study can help the authorities and the community prepares the necessary measures to receive the influx of
tourists whilst ensuring the sustainability of Pulau Tuba as one of Malaysia’s tourist attractions.
Keywords: food waste behaviour, langkawi, theory of planned behaviour, tourism

Introduction

Pulau Tuba is one of the islands in Langkawi; a hilly, small island offs the west coast
of Langkawi. Pulau Tuba is approximately 6.5 kilometres from Kuah, the main town on
Langkawi Island, and it is known for its natural beauty, including pristine beaches, lush
forests, and scenic views. It is also home to a small fishing village where visitors can
experience the traditional lifestyle of the locals. Pulau Tuba is a relatively lesser-known
destination, but it is popular for ecotourism activities such as hiking, bird watching, and
snorkeling. In a press release dated 31st May 2020, the Langkawi Development
Authority (LADA) announced six strategies to recover Langkawi’s economy post-
COVID-19 pandemic (LADA, 2020). One of the strategies is to promote Langkawi
tourism, which would eventually include the tourism industry in Pulau Tuba. The
strategies include further development and promotions, resulting in an influx of tourists.
Later, more accommodations will be built, and more hospitality industry players will
reside in Pulau Tuba. This development would enhance the socioeconomic status of the
respective communities. The development of tourism is related to perceived trust among
tourists, which can be gained through factors such as infrastructure, heritage, education,
local community-consumer/customer engagement and cleanliness (Sharma and Sarmabh,
2019). However, as tourism development is enhanced, the negative aspects can pose
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some challenges (Ibrahim et al., 2019), including producing more food waste (Raihan,
2023; Raihan et al., 2023).

Adhikari et al. (2006) predicted that Asia will experience the largest increase in food
waste in 2025 due to economic development. Hence, proper planning and monitoring
are important in ensuring the sustainability of Pulau Tuba as one of Malaysia’s tourist
attractions. As De Visser-Amundson (2022) recommended, the hospitality industry
must develop and implement multifaceted solutions from various stakeholders to tackle
the food waste issue. On the same note, waste management is very much related to
governance effectiveness, where clear policies and strategies are very important in
ensuring the sustainability of waste management in small islands. This should include
investigating the community’s behaviour towards food waste as they are one of the
stakeholders involved in the hospitality industry. Therefore, this study aims to identify
food waste behaviour among the communities of Pulau Tuba by utilising the TPB
model.

Literature review
Food waste and its implications

Food waste has become a critical global problem that has a substantial impact on the
environment as well as the economic and social aspects. One of the most significant
environmental impacts of food waste is greenhouse gas emissions produced by rotting
food in landfills (Sharma et al., 2020; Themelis and Ulloa, 2007). When food waste
decomposes, it releases methane, a potent greenhouse gas that is 25 times more
effective at trapping heat in the atmosphere than carbon dioxide (USEPA, 2023).
Greenhouse gas emissions can harm the environment, which can negatively impact
tourism destinations that rely on the natural environment to attract visitors. Consumers
are increasingly aware of environmental issues and may choose to avoid destinations or
businesses seen as wasteful (Raihan, 2023; Ibnou-Laaroussi et al., 2020; Khatter et al.,
2019). As a result, the reputation of tourism destinations and businesses will be
negatively affected. In addition, food waste also wastes the resources that go into
producing food, such as water, land, and energy, which can result in economic impact
(Raihan et al., 2023). Similarly, when the additional cost of purchasing and preparing
food is involved, there is also the cost of disposing waste (Xiong et al., 2023).

It is reported that large quantities of wholesome edible food are often unused or left
over and discarded from household kitchens (Fadhullah et al., 2022; Amirudin and Gim,
2019; Zainal and Hassan, 2019) and eating establishments (Xiong et al., 2023;
Papargyropoulou et al., 2019), which results in greenhouse gas emission. In the year
2020 and 2021, the Solid Waste Management and Public Cleansing Corporation
(SWCorp) reported that Malaysians wasted approximately more than 17,000 tonnes of
food daily, where 24 per cent of the food wasted is regarded as “avoidable food waste”
(Yuen, 2022). “Avoidable food waste” refers to food that can be eaten but is discarded
because the food either does not fulfil personal preference or due to other factors such
as health concerns (WRAP, 2020). It can occur at any point in the food chain where
people are negligent or consciously decide to throw the food away.

Sadly, the amount of food wasted since 2019 is more than 4,000 tonnes, which is
sufficient to feed three million people three meals per day (Yuen, 2022). Hence, a
conclusion can be made that food waste can result in social impact as it can contribute
to food insecurity and poverty (Fami et al., 2021). Food insecurity among Malaysians
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has been reported to worsen, especially after the COVID-19 pandemic (Ahmad et al.,
2022; Tan et al., 2022). The COVID-19 pandemic has disrupted supply chains, led to
restrictions on foodservice establishments, and caused changes in consumer behaviour
(Barman et al., 2021), all of which can contribute to increased food waste. The issue of
food waste in Malaysia, exacerbated by the COVID-19 pandemic, can be related to both
the COVID-19 crisis and multiple Sustainable Development Goals (SDGs) such as Zero
Hunger (SDG2), Sustainable Cities and Communities (SDG11), and Responsible
Consumption and Production (SDG12).

Food waste in community and island settings

Similar to other tourist destinations in many parts of the world (Elnasr et al., 2021,
Wang et al., 2021; Li and Wang, 2020; Goh and Jie, 2019), food waste is a significant
issue in Langkawi. As a popular tourist destination, Langkawi generates a large amount
of food waste from hotels, restaurants, and cafes (Kasavan et al., 2022, 2019; Shamshiry
et al., 2011). Currently, there is no organized system for managing food waste in
Langkawi. Municipal waste collectors collect most food waste for disposal in landfills
(Kasavan et al., 2022), which can contribute to environmental problems such as
greenhouse gas emissions and soil pollution (Sharma et al., 2020). Some efforts have
been taken to address the issue of food waste in Langkawi, where some hotels have
started to implement composting (Ahmad et al., 2023; Kasavan et al., 2022). While food
waste remains a challenge in Langkawi, positive steps are taken to address the issue and
promote sustainable practices. The local government has begun to act on the issue by
introducing policies and programs to promote sustainable waste management practices.
For example, Langkawi has launched a "Zero Waste Island" campaign to encourage
residents and businesses to reduce waste and recycle more. However, this campaign can
be challenging (Wang et al., 2021) since Pulau Langkawi has many small islands. Island
communities such as Pulau Tuba in Langkawi, Kedah, encounter distinct risks
stemming from their physical seclusion, dependence on tourism, and inadequate waste
management systems. Food waste on islands not only exacerbates environmental
deterioration, but also jeopardises the viability of fisheries, agriculture, and eco-tourism.
Understanding food waste behaviour in these communities is therefore essential for
developing sustainable measures that correspond with environmental and socio-cultural
circumstances.

Theory of Planned Behaviour (TPB) and food waste

The Theory of Planned Behaviour (TPB) introduced by Ajzen (1991) posits that
behaviour is shaped by three main predictors, that are attitude, subjective norms and
perceived behavioural control (PBC). Although TPB generally positions intention as a
mediator between predictors and behaviour, numerous scholars contend that in context
characterised by habitual, situational, or culturally influenced behaviour, it is
meaningful to examine the direct influence of TPB variables on behaviour (Stancu et
al., 2016; Conner and Armitage, 1998). According to Stancu et al. (2016), food waste is
frequently routine and contingent upon context. Therefore, in communities such as
Pulau Tuba, where food-related behaviours are intertwined with cultural, religious, and
environmental contexts, the direct influence of attitude, subjective norms and perceived
control on behaviour may be more significant that the indirect route through intention.
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Attitude towards food waste

Ajzen (1991) defines attitude as the extent of positive or negative assessment an
individual associates with a specific behaviour. Those with positive attitudes towards
waste reduction (such as perceiving it as a means to conserve finances, safeguard the
environment, and uphold religious principles) exhibit a lower tendency to waste food
(Akhter et al., 2024; Blesic¢ et al., 2021). Muslims in Malaysia uphold Islamic principles
against mubazir (wastefulness), hence may enhance favourable attitudes towards food
waste reduction. Nonetheless, conventional customs of providing excessive food for
guests during celebrations may lead to waste (Abdul Wahab et al., 2023; Phooi et al.,
2022). Hence, it can be proposed that attitude towards food waste has a negative effect
on food waste behaviour among the Pulau Tuba community (H1).

Subjective norms and social influence

Subjective norms encompass the felt social pressure to engage or refrain from
specific behaviours (Ajzen, 1991). In tightly-knit communities like Pulau Tuba, family
members, neighbours, and local leaders can significantly influence dietary practices.
Ariyani and Ririh (2020) and Jereme et al. (2016) highlighted that individuals are less
inclined to waste food when they believe their social group prioritises food
conservation. However, the research is inconclusive. A study conducted by Akhter et al.
(2024) concluded that subjective norms were not important predictors among students,
but Nazli et al. (2024) emphasized their significance, particularly the cultural norms, in
Malaysian households. Nonetheless, in a setting of a small island community, norms
may exert a particularly significance due to communal living and a shared cultural
identity. Thus, a hypothesis can be proposed that subjective norms exert a detrimental
influence on food waste behaviour among the Pulau Tuba community (H2).

Perceived Behaviour Control (PBC) and food waste

Perceived behavioural comtrol (PBC) denotes the degree to which individuals
believe that they can manage their food waste (Ajzen, 1991). Individuals who perceived
they possess authority over meal preparation food storage and leftover utilisation
typically exhibit reduced food waste (Aydin and Aydin, 2022; Stancu et al., 2016). In
contrast, restricted access to food storage facilities, inadequate waste management
systems , and cultural norms of food sharing may reduce perceived control in rural
island environments. In Pulau Tuba, PBC is probably affected by both individual ability
(e.g. skills in food preservation) and structural factors (e.g. access to refrigeration, waste
management services). A heightened sense of control is anticipated to directly result in
less food waste behaviour. Therefore, it is hypothesised that PBC negatively influences
food waste behaviour within the Pulau Tuba community (H3).

Research framework and hypotheses

The theoretical framework is shown in Figure 1. The hypotheses are as follows:
(H1): Attitude towards food waste has a negative effect on food waste behaviour among
the Pulau Tuba community; (H2): Subjective norms a negative effect on food waste
behaviour among the Pulau Tuba community; (H3): PBC negatively influences food
waste behaviour within the Pulau Tuba community.
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Figure 1. Theoretical framework.

Materials and Methods

A quantitative cross-sectional survey was conducted to determine the correlations
between the TPB attributes (namely perceived behaviour control, attitude and subjective
norms) and food waste behaviour among Pulau Tuba, Langkawi communities. A cluster
sampling technique was adopted where Pulau Tuba communities were segmented
according to their living areas: Kuala Sungai, Bukit Batu Licin, Teluk Karam, and Selat
Bagan Nyior. However, respondents were conveniently approached at their respective
living areas. The data were collected for five days in September 2022 using a validated
questionnaire set. The questionnaire was divided into five sections. Section A consisted
of the demographic profiles of the respondents, which included age, gender, marital
status, highest education level, employment, income level, and household numbers.
Sections B and C consisted of five items related to subjective norms and attitudes
related to food waste, respectively. Meanwhile, Section D consisted of four items on
perceived behavioural control, and Section E consisted of five items related to
behaviour towards food waste. The respondents expressed agreement or disagreement
on a five-point Likert scale ranging from “strongly agree” to “strongly disagree”).

The data were subjected to SPSS version 28 (SPSS, Inc.) software for statistical
analyses. Prior to analyses, data gathered were evaluated for completeness and its
normality. Descriptive analysis was employed to summarise the demographic profiles of
the respondents using frequencies and percentages. In addition, associations between
respondents’ demographic characteristics and the dependent variable were examined.
However, before assessing the relationship between demographic profiles and the
dependent variable, normality tests were performed to ensure appropriate analysis.
Besides that, mean scores and standard deviations were calculated to examine
respondents’ agreement levels on each item across all variables. Additionally, Multiple
Linear Regression (MLR) was performed to examine the influence of attitude,
subjective norms and perceived behavioural control on food waste behaviour among the
Pulau Tuba community. Prior to the analysis, assumptions of multiple linear regression
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were assessed using scatterplots and residual plots for linearity and homoscedasticity,
the Durbin-Watson statistic for independence of errors, histograms and Q-Q plots for
normality of residuals, and variance inflation factor (VIF) values for multicollinearity.
All assumptions were satisfactorily met. This study and its consent procedure were
reviewed and approved by the Faculty Ethics Review Committee (FERC), Universiti
Teknologi MARA [Reference no. FPHP/FREC/239/2022].

Results and Discussion
Demographic characteristics and their associations with food waste behaviour

Table 1 shows the demographic profile of the respondents and their association with
food waste behaviour. Most respondents are female (68.3%), aged between 26 and 35
years old (31.7%), and married (70.0%). More than half of the respondents’ highest
educational level is secondary school (61.7%), and approximately only 20% of the
respondents had tertiary education. More than 90% of the respondents were employed
and earned RM3000 or less monthly. Almost 80% of the respondents had a household
size of four and above. As shown in Table 1, non-parametric analyses were conducted
since the data did not meet normality assumptions. The Kruskall-Wallis test confirmed
that the age group (H = 13.612, df = 5, p < 0.05) and education level (H = 23.246, df =
4, p <0.001) of the respondents are significantly associated with food waste behaviour.
In contrast, no significant associations were found for gender, marital status,
employment status, income level, and household size. The significant association
between age and food waste behaviour supports previous research indicating that food
waste decreases as individuals grow older (Haque et al., 2022; Theodoridis and
Zacharatos, 2022; Grasso et al., 2019; Secondi et al., 2015). Older adults are often more
mindful of food use, Theodoridis and Zacharatos (2022) identifying those above 40
years old as food waste fighters. However, in relation to the association between
education and food waste behaviour, the findings of this study align with Secondi et al.
(2015) but contradicts the findings of Ananda et al. (2021) and Grasso et al. (2019),
suggesting that education may exert different effects depending on cultural or
contextual factors. Besides that, this study has not found any association between
gender, marital status, employment status, income level and household size, and food
waste behaviour among Pulau Tuba community. These findings are consistent with the
previous studies (Ananda et al., 2021; Grasso et al., 2019; Secondi et al., 2015).
However, other research conducted in different contexts, such as Japan during the
COVID-19 pandemic (Qian et al., 2020) and Canada (Van Der Werf et al., 2019),
reported significant effects for these demographic variables, highlighting how
situational and cultural factors may shape food waste behaviour differently across
population.

Table 1. Demographic profile and their association with food waste behaviour (N = 120).

Characteristic Frequency Percentage Association with food waste behaviour

Gender p=.225>0.05
Male 38 317
Female 82 68.3

Age p =.018 < 0.05*
18-25 years 14 11.7
26-35 years 38 31.7
36-45 years 27 225
46-55 years 26 21.7
56-65 years 8 6.7
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66 years and above 7 5.8
Marital Status p=.297>0.05
Single 35 29.2
Married 84 70.0
Others 1 0.8
Highest Educational Level p =.000 < 0.001*
Primary School 22 18.3
Secondary School 74 61.7
Pre-University 18 15.0
Undergraduate 4 3.3
Postgraduate 2 1.7
Employment p=.331>0.05
Employed 111 925
Unemployed 7 5.8
Students 2 1.7
Household Income p=.321>0.05
Below RM1,500 59 49.2
RM1,501 to RM3,000 53 44.2
RM3,001 to RM5,000 6 5.0
RM5,001 to RM7,000 2 1.7
RM7,001 to RM9,000 0 0
RM9,001 and above 0 0
Number of Household Members p=.484>0.05
2 and below 6 5.0
3 people 20 16.7
4 people 24 20.0
5 people 49 40.8
6 people and above 21 175

Note: *significant relationship at p < 0.05; **significant relationship at p < 0.001.

Descriptive analyses of food waste behaviour

The overall mean (£ SD) obtained demonstrates that the community agreed on food
waste behaviour (4.034 + 0.517). As shown in Figure 2, more than 70% of the
community agreed with all the statements related to food waste behaviour. Statements
“I feel guilty when throwing away food” and “I always try to eat all purchased foods”
have approximately 90% agreement. However, the respondents had a stronger
agreement to consume all purchased foods (64.2%) than the guilt of throwing away food
(61.7%). A study conducted by Theodoridis and Zacharatos (2022) among consumers in
Greece during the COVID-19 lockdown revealed that the consumers can be grouped
into seven clusters reflecting food waste behaviour: (1) 20s-40s food waste fighters, (2)
20s-40s Food Wasters, (3) Unaware consumers-Food Wasters, (4) Total food waste
fighters, (5) young female Food Wasters, (6) aware consumers-food waste fighters, and
(7) young male food wasters, hence leading to less agreement towards feeling guilty of
throwing food. The findings found that food waste fighters aged 40 and above always
feel guilty in throwing away food. Younger generations aged 40 and below who were
clustered as food waste unaware or food wasters (Theodoridis and Zacharatos, 2022)
need to have more awareness related to food waste behaviour (Haque et al., 2022).
These may explain some of the differences in the findings related to age and food waste
behaviour. In addition, according to Haque et al. (2022), among the reasons that lead to
food waste are the inability of the household’s family members to finish food, especially
among household with children under 6 years old, and with teenagers above 16 years
old, and the preparation of too much food. To ensure the food is not simply thrown
away, most households would store leftover food either for later consumption or reuse it
to create new recipes (Annunziata et al., 2022). However, the leftover food would still
be thrown away if it has been stored for too long in the fridge (Haque et al., 2022). The
uncertainty about the safety of the leftover food for consumption or the inability to
determine its safety results in it being thrown away to avoid food poisoning potential
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(Annunziata et al., 2022; Haque et al., 2022). Unfortunately, the behaviour of not
wasting food does not tally with the statement that they would use all leftovers (74.2%),
where this statement scored the lowest. This is further supported by the PBC statement,
“I find it difficult to prepare food from leftovers”. Previous studies have reported that
difficulty in preparing food has been one of the barriers to reducing food waste
(Kawasaki et al., 2023), especially among the younger generations (Karunasena et al.,
2021). Another study identified the unwillingness to reheat leftover food as another
contributor to food waste (Porpino et al., 2015). Despite high agreement level towards
all food waste behaviour statements, Malaysian households are still lacking in action in
reducing food waste (Phooi et al., 2022). As stated by Shamshiry et al. (2011), raw
materials and food waste from the household are the main contributors of waste sent to
landfills in Langkawi.

5. Ifeel guilty when throwing 90.9%
away food. |

4, I aim to use all leftovers. I 74.2%

3. Talways try to eat all purchased 90.9%
foods. |

84.2%

2. I tI'y to waste no food at all. _

1. I often bought food that was on 26.6%
sale or otherwise discounted. I

0 20 40 60 80

Per cent

Strongly agree ™ Agree

Figure 2. Agreement with statements related to food waste behaviour among the community
in Pulau Tuba.

Descriptive analyses of attitude towards food waste

The respondents showed a positive attitude towards food waste, with an overall mean
and SD of 4.125 + 0.503, respectively. As shown in Figure 3, the community had the
highest attitude level of agreement towards the statement “I strongly believe that
wasting food is a waste of money” (96.7%), where more than 50% of the community
strongly agreed with the statement. About 40% of the community also strongly agreed
that it is immoral to discard food while other people in the world are starving (89.2%),
followed by the statement, “It upsets me when unused food products end up in the waste
bin” (85%). The above findings are consistent with a study by Falasconi et al. (2019)
among households in Italy where they perceive food waste as a waste of money, can
result in economic loss, and the wasted food could be valuable to others such as those in
need of food. Accordingly, almost 80% of the community agreed that leftover food can
always be reused. Comparing the results with Grasso et al. (2019), the community of
Pula Tuba had a more positive attitude toward reusing leftover food compared to the
community in Spain and Denmark; approximately 40% of the respondents in Spain and
Denmark would reuse the leftovers. However, according to Annunziata et al. (2022), the
attitude in reusing leftover food would depend on whether the food is home-cooked or
from outside the home. The attitude of reusing leftover food can help reduce discarded
food that would end up in landfills, which can result in undesirable environmental
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consequences. This statement is further agreed by the community that by reducing food
waste, less food will be dumped at the landfills. Unfortunately, this statement on
environmental consequences had the lowest agreement among the community of Pulau
Tuba. Similarly, Falasconi et al. (2019) also reported that the consequences of food
waste on the environment were considered the least important by their respondents.
Conversely, in another study by Qi and Roe (2016), respondents’ attitudes towards food
waste could be segmented into three groups: (1) one that represents perceived practical
benefits households may lose if food waste were reduced, (2) one that represents the
guilt associated with food waste, and (3) one that represents whether households feel
they could be doing more to reduce food waste.

If I reduce the food waste, it will help to lessen "
R
the use of landfills.
I strongly believe that wasting food is a waste _
of money.

96.7%

It upsets me when unused food products end _ 5%,
up in the waste bin.
I think it is immoral to discard foods while _ R
other people in the world are starving. 89.2%

It is unnecessary to waste food because it can _
9,
always be used back. 158%

0.0 10.020.030.040.050.060.0 70.0 80.090.0100.0
mAgree mStrongly Agree

Figure 3. Agreement with statements on attitudes to food waste among the community in
Pulau Tuba.

Descriptive analyses of subjective norms

The subjective norm variable's overall mean (x SD) is 3.742 (+ 0.601). Figure 4
represents the agreement level on the subjective norms of the community towards food
waste. The statement “I have been raised not to waste food that I took™ had the highest
total agreement among the community (80.8%), followed by the statement that they did
not waste food when they went for an outing with their friends (73.3%), and with family
members (72.5%). Hence, in terms of the strength of the agreement level, slightly more
than 20% of the community strongly agreed that they were raised not to waste food and
would not waste food when they went out with their family. Studies conducted by
Burlea-Schiopoiu et al. (2021) and Qian et al. (2020) during the pandemic of Covid-19
pointed out that family and friends were shown to influence the behaviour of
households and young adults not to waste food. The way a person is brought up
(Trubnikova et al., 2021) and the people they mingle with will influence their behaviour
(Laursen and Veenstra, 2021). Similarly, it is common among Malay parents to
consume their children’s leftover food. Hence, the thought that food is not meant to be
wasted, or that they need to finish up all the food taken, has been embedded since their
early life. On the other hand, the statement “I believe that I can do something about food
waste” had the lowest agreement level, indicating that the community was less
innovative in finding ways to utilise leftover food. Hence, more programs are needed to
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educate the community in utilising the leftover food into new servable recipes
(Madanaguli et al., 2022).

I do not waste food whenever I go out with 72.5%
family. |
I have been raised not to waste food that T 30.8%
took. |
I do not waste food whenever I go out with 73.3%
friends. |
People who are important to me think it is 65.8%
necessary to reduce the amount of food. .. I
I believe that I can do something about the 55%

food waste.
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Strongly Agree M Agree

Figure 4. Agreement with statements on subjective norms related to food waste among the
community in Pulau Tuba.

Descriptive analyses of perceived behaviour control

In this study, it was shown that the overall mean and SD for PBC variables related to
food waste were considered neutral (2.788 = 0.751). Interestingly, all PBC statements
had low agreement, which is less than 30% by the community of Pulau Tuba. Similar
findings were reported by Ismail and Azeman (2021) among the community of
Kuantan, Pahang, where the overall score for PBC statements was the lowest compared
to other TPB attributes. As can be seen in Figure 5, the statement “I find it difficult not
to have any food wastage in my household” has the highest agreement level (30%),
followed by the statement “I find it difficult to prepare food from leftovers” (27.5%).
Meanwhile, “I find it difficult to plan my shopping that will guarantee no food waste”
has the lowest agreement level (16.7%). All these statements indicate that the majority
of the community of Pulau Tuba had a good perception related to controlling food
wastage at home (70%), preparing new recipes from leftovers (72.5%), and ensuring
that they shop as per planning (83.3%). As stated by Fami et al. (2019), knowledge is
one of the indicators that can result in the motivation to control and reduce food waste.
In addition, improving skills (Kasavan et al., 2019) and obtaining information about
food consumption and management (Principato et al., 2022; Roe et al., 2021) can help
the community manage food at home, reducing food waste.
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Figure 5. Agreement with statements on perceived behaviour control related to food waste
among the community in Pulau Tuba.

Predictive role of attitude, subjective norms, and PBC in food waste behaviour

The multiple linear regression (MLR) analysis showed that the combined predictors,
namely PBC, subjective norms and attitude towards food waste, significantly explained
10.4% of the variance in food waste behaviour (R2 = 0.104, F(3, 116) = 4.509, p =
0.005). This indicates a modest but statistically significant relationship between the
predictors and the dependent variable. The MLR analysis showed that among the
predictors, only attitude significantly predicted food waste behaviour (f = 0.359, p <
0.05), suggesting attitude plays a central role in influencing food waste behaviour. This
supports H1, suggesting that individuals with more negative attitudes towards food
waste are less likely to engage in wasteful behaviour, aligning with the hypothesis that
attitude negatively influences food waste behaviour. Meanwhile, subjective norms (f = -
0.102, p > 0.05) and PBC (B = - 0.003, p > 0.05) were not significant predictors in the
regression model. These findings indicate that perceived social pressure and
individual’s perceived control over reducing food waste do not significantly affect their
actual behaviour in this study. Thus, H2 and H3 are not supported.

However, the Durbin-Watson statistic was below the acceptable threshold (DW =
0.773), suggesting potential positive autocorrelation in the residuals, which may violate
the assumption of independence or errors. This issue could affect the reliability of the
regression estimates and should be addressed in future research. The sample size,
although adequate, may limit the generalizability of the findings. Furthermore, this
cross-sectional design restricts causal interpretations. Hence, future research should
consider including additional relevant predictors to improve model fit and explanatory
power. Longitudinal data collection is recommended to address autocorrelation and
better assess causal relationships. Increasing the sample size and ensuring data meet
regression assumptions, such as independence of residuals, would enhance the
robustness of the findings. Employing alternative statistical techniques, such as time-
series analysis, might be appropriate if data are collected over time. The findings are
comparable to prior Malaysian studies. Zainal and Hassan (2019) found that PBC
significantly predicted the intention of not waste food, which in turn predicted actual
food waste behaviour, a result also supported by Teoh et al. (2022). Similarly, Chun
T’ing et al. (2021) and Nair (2021) also reported that both attitude and PBC were
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significantly associated with the intention to reduce food waste. Nair (2021) further
demonstrated that PBC not only predicted intention but also was directly influenced
food waste behaviour. These findings suggest that incorporating behavioural intention
as a mediating variable could strengthen future investigations into food waste behaviour
among the communities in Malaysia.

Conclusion

The sustainability of tourist destinations and its close connection to future
development has prompted a rethinking regarding food waste, specifically regarding the
current awareness among Pulau Tuba, Langkawi community. The findings demonstrate
that attitude towards food waste is a significant negative predictor of food waste
behaviour among the community, confirming the relevance of psychological factors in
influencing waste reduction practices. Furthermore, demographic variables, specifically
age and education level were found to have significant associations with food waste
behaviour, suggesting older and more educated individuals tend to engage in more
sustainable food consumption practices. These results underscore the multifaceted
nature of food waste behaviour, influenced by both cognitive and sociodemographic
factors.

For the tourism industry, these insights highlight the need for tailored interventions
that account for demographic differences. Targeted educational campaigns that address
younger and less-educated populations could enhance awareness and promote
responsible food waste behaviours among both residents and visitors. Additionally,
leveraging the influence of community members with higher education and mature age
groups may facilitate peer-led initiatives that reinforce positive attitudes.

For a policy perspective, government strategies aimed at food waste management
should integrate demographic considerations into program design to increase
effectiveness. Incorporating food waste education into formal and informal settings and
focusing on age- and education-specific approaches, can enhance community
engagement and contribute to sustainable tourism development. Overall, this study
provides empirical evidence supporting the development of comprehensive, context-
specific interventions that combine attitudinal and demographic insights to mitigate
food waste in tourism-dependent communities.

The originality of our work is captured in the research model that shows the strong
impact of TPB in assessing food waste behaviour among the small island community. It
is interesting to note that the findings are unique and different from previous studies,
which are worth exploring further. Thus, our findings and conclusions would inform
and impact the future development of Pulau Tuba as a tourist destination and further
strengthen the existing food waste management policy. Moreover, addressing food
waste in Langkawi can contribute to multiple SDGs, including zero hunger, responsible
consumption and production, and sustainable cities and communities. By aligning with
the SDGs, Langkawi can work towards a more sustainable and inclusive future.
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