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Abstract: This paper examines the food waste separation initiative during the 29th Southeast
Asia (SEA) Games. The study was conducted through a combination of survey questionnaires,
focus interviews and observations, with the theory of planned behaviour (TPB) as the
theoretical background. In particular, 267 samples were analysed in relation to the qualitative
responses of eight student volunteers obtained through a focus group interview; thus
facilitating a comparative analysis between self-reported data and the observed behaviour of
waste separation. The gap addressed is the lack of studies on recycling behaviour premised on
such comparison. From the self-reported data, most participants professed pro-environmental
attitudes and claimed to have used the food waste bin at Bukit Jalil National Stadium (Bukit
Jalil). However, the observed behaviour showed limited food waste separation and widespread
contamination. The prevalence of environmental message at Bukit Jalil had arguably pressured
most participants into expressing socially desirable responses, thus resulting in an attitudebehaviour gap. Most participants were not astute to the operational errors in the recycling
programme, namely the inconsistencies in the bin system and colour-coding. This would
suggest the lack of recycling information and recycling skills, which coupled with the errors in
recycling infrastructure, lowered the perceived behavioural control of food waste separation at
Bukit Jalil. Experimental intervention was conducted, whereby volunteers closely supervised
two food waste bins and assisted in the food waste separation process. It was found that high
visibility of recycling behaviour exerted significant pressure on the spectators to separate food
waste. The theoretical implication is the exposition of subjective norms as a determinant that
influence an individual’s professed attitudes towards the behaviour, in addition to influencing
the behavioural intention. The managerial implication lies in demonstrating that the visibility
of recycling behaviour reinforces the social pressure of recycling norm. The findings can be
applied in the design of recycling stations with the view to improve recycling rate.
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Introduction
According to the Food and Agricultural Organisation of the United Nations (FAO),
up to one third of all food is lost or wasted throughout the supply chain, while a
billion people in the world go hungry (FAO, 2018a). Reducing food waste is therefore
an important component of food security. Moreover, 95% of the food waste ends up
in landfills and generates methane (a harmful greenhouse gas) when they decompose
anaerobically. Thus, food waste is also an environmental problem (Melikoglu, Lin &
Webb, 2013). In Malaysia, food waste accounts for 15,000 tonnes (almost 60%) of
the 38,000 tonnes of waste per day. Of the food waste generated daily, 8,000 tonnes
consist of avoidable food waste, namely discards that are edible or safe to eat (Channel
News Asia, 2017). Food waste behaviour is influenced by a host of factors, from age,
shopping habits and household planning, household budget, the desire to be a good
provider, health concerns, to social expectations (Visschers, Wickli & Siegrist, 2016).
Culturally, where food is linked to the notion of hospitality, the style of service, quantity,
variety and guest expectations are obstacles to food waste prevention (Pirani & Arafat,
2015). To raise awareness concerning food waste, the government initiated the Save Food
Malaysia (MYSaveFood) programme in 2015. The campaign was modelled on Save Food
(Global Initiative on Food Loss and Waste Reduction) launched by Messe Düsseldorf in
Germany in 2011 with the cooperation of the FAO (FAO, 2018b). Such campaigns are
examples of norm communication that seek to influence individual behaviour through
the perceived social desirability of food waste reduction (Geislar, 2017).
Reducing the food waste sent to landfills is also a priority. In the European
Union (EU), the Landfill Directive (1999/31/EC) requires member states to reduce,
by 2020, the level of biodegradable waste sent to landfills to 35% of the 1995 level
(DEFRA, 2011). In the UK, the introduction of municipal food waste collection
in 2006 has improved household food waste separation, although about one third
of the refuse in England still consisted of food waste (Shearer, Gatersleben, Morse,
Smyth & Hunt, 2016). As a developing country, a major component of Malaysia’s
waste management system is to improve the recycling of municipal solid waste.
Under the Malaysian Solid Waste and Public Cleansing Management Act 2007
(the 2007 Act), households are required to separate recyclables from refuse. Waste
separation at source became mandatory from 1 September 2015, although sanctions
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for non-compliance were only imposed from 1 June 2016 onwards (SWCorp, 2015).
Unfortunately, for the purpose of the 2007 Act, food waste was deemed refuse. The
prioritisation of plastic, aluminium, glass and paper recyclables is understandable
in view of the low recycling rate in Malaysia. The 11th Malaysia Plan 2016-2020
stated that in 2015, the household recycling rate in the country was 15%. It is the
government’s goal to increase the household recycling rate to 22% by 2020, through
an integrated and holistic waste management system (EPU, 2016).
In 2017, Malaysia hosted the 29th Southeast Asian (SEA) Games. The government
considered this regional sports event an ideal platform to raise environmental awareness
among Malaysians. Thus, the SEA Games Malaysia Organising Committee (MASOC)
launched the Kuala Lumpur 2017 Green Initiatives (Green Initiatives), with the aim
to inspire change of behaviour among all the stakeholders (KL 2017, 2017a). The
recycling of plastics and aluminium was the priority. In-situ composting of food waste
was aspirational in contrast, as the Malaysian environmental regulations do not mandate
such measure and the Malaysian public was unfamiliar with food waste collection.
The study involved a comparative analysis between the participants’ selfreported data and the observed behaviour of the SEA Games spectators. A survey
questionnaire was used to obtain data on the participants’ self-reported attitudes
and behaviour. Our involvement in the operational aspects of the Green Initiatives
enabled us to conduct extensive observation of the spectators’ recycling behaviour.
Data analysis was guided by the theory of planned behaviour (TPB) (Ajzen, 1991),
and the findings revealed a marked difference between the self-reported data and the
observed behaviour of food waste separation. This attitude-behaviour gap (Ajzen &
Fishbein, 2005) would suggest that the majority of the participants chose socially
desirable responses, arguably influenced by the environmental norm communication
at the SEA Games. The gap that the study sought to address was the lack of research
on waste management premised on a comparison between self-reported data and
observed behaviour. As Huffman, Van Der Werff, Henning and Watrous-Rodriguez
(2014) highlighted, most studies on recycling were investigations of self-reported
behaviour, which were often an overestimation of observed behaviour.
Literature Review
Theoretical Background
The study approached the issue of food waste separation behaviour based on TPB
(Ajzen, 1991). TPB is an extension of the theory of reasoned action (TRA) (Ajzen &
Fishbein, 1980), which states that a person’s intention to perform certain behaviour
is influenced by two factors, namely, (a) his attitudes towards the behaviour and
(b) the subjective norms pertaining to the behaviour. Attitudes towards a behaviour
concern a person’s perception of the results of that behaviour and his evaluation
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of the consequences thereof. Subjective norms about a behaviour are the perceived
social pressure concerning the behaviour, which may influence a person’s decision to
perform or not to perform the behaviour. In the context of food waste separation,
attitudes as determinant would include a person’s environmental consciousness
and behavioural belief concerning recycling. By contrast, subjective norms on food
waste separation would include the opinion of family and friends on food waste and
recycling in general (Bezzina & Dimech, 2011).
However, as Liska (1984) pointed out, a person’s performance of a behaviour
can also be influenced by external conditions such as opportunities, knowledge, skill
and time. The TRA is arguably a model that explains volitional behaviour which a
person has control over (Webb & Sheeran, 2006). The TPB extends the TRA by
adding another determinant of behavioural intention, namely, perceived behavioural
control. It is an acknowledgement that the performance of behaviour is influenced by
external conditions and a person’s perception of his ability to perform the behaviour
(Ajzen, 1991). In the context of food waste separation, external conditions may refer
to recycling infrastructure and the convenience of recycling, whilst the ability to
recycle may depend on knowledge and skills.
TPB has been applied in various studies on pro-environmental behaviour and
serves as the theoretical foundation in the understanding of recycling motivations
(Bezzina & Dimech, 2011; Romero, Laroche, Aurup & Ferraz, 2018; Russell, Young,
Unsworth & Robinson, 2017; Wan, Cheung & Shen, 2012). However, the TPB
has been criticised for neglecting other determinants of behaviour. Thus, researchers
have proposed additional variables in the investigation of recycling behaviour, such
as habits and emotions (Klockner, 2013; Russell et al., 2017), convenience (Tonglet,
Phillips & Read, 2004) and financial motive and rewards (Meneses & Palacio,
2006). To address the criticism that the constructs of the TPB are insufficient to fully
explain people’s intentions and behaviour, Ajzen and Fishbein (2005) stated that
additional determinants are not necessarily incompatible with the theory. Indeed,
the TPB provides for potential existence of more determinants by adding perceived
behavioural control to the original TRA. Thus, while other determinants were
explored here, they were considered aspects of the perceived behavioural control.
Food Loss and Food Waste
There is no standardised definition of “food waste”. The FUSIONS EU project on a
common European food waste policy framework recognised this gap and called for
a harmonised definition of food waste to facilitate the monitoring efforts across the
28 member states (FUSIONS EU, 2016). In the FAO literature, food loss is defined
as the decrease in quantity or quality of food. Food waste (which is part of food loss)
refers to “discarding or alternative (non-food) use of food that is safe and nutritious
for human consumption along the entire food supply chain, from primary production

APJIHT Vol. 7 [29th SEA Games Special Issue], 2018

Comparing the Self-Reported Data and Observed Behaviour of Food Waste Separation:
A Study of the 29th Southeast Asian (SEA) Games

111

to end household consumer level” (FAO, 2018c). In high income countries, food loss
and waste are often caused by consumption behaviour. For example, inappropriate
or over purchasing, over preparation, portioning and cooking, the lack of or poor
storage conditions, and the oversight of “used by” dates (Papargyropoulou, Lozano,
Steinberger, Wright & Ujang, 2014). By contrast, in low income countries, food
loss and waste are mainly caused by supply-side structural factors such as “financial,
managerial and technical limitations in harvesting techniques, storage and cooling
facilities in difficult climate conditions, infrastructure, packaging and marketing
systems” (Girotto, Alibardi & Cossu, 2015, p. 33). However, improved income
levels and standard of living in developing countries are leading to higher food waste
from the consumption behaviour of end consumers (Thi, Kumar & Lin, 2015).
Food loss and waste also pose an environmental threat because anaerobic
decomposition of food waste in landfills leads to the emission of methane (Melikoglu
et al., 2013). Modern farming often causes natural resource depletion in terms of
soil, water and energy, as well as the disruption of biogenic cycles. In addition to
causing intensified agricultural activities, food loss and waste also exacerbate these
environmental problems (Girotto et al., 2015). Food loss prevention is therefore
important for the sustainability of agriculture.
Waste prevention is the ideal option within the waste management hierarchy. In
terms of food supply chain, improved packaging or manufacturing processes, storage
and distribution (especially in the retail system) can significantly lower food loss and
waste (Parfitt, Barthel & Macnaughton, 2010). Food waste prevention strategies that
target end consumers seek to influence individual and household food consumption
behaviour. This is challenging because waste-generating behaviour are influenced by
social-psychological factors such as the perception of “purity” at home, low tolerance
for waste-sorting and the desire to be perceived as a “good provider” (Visschers et al.,
2016). The dissemination of recycling information, capacity building, redistribution
of food across the supply chain and consumers (e.g. through food bank NGOs),
and retail and supply chain alteration initiatives (e.g. conversion of food that would
otherwise be wasted into sellable products) are some of the measures to address
consumer-related food waste (Aschemann-Witzel et al., 2016).
Where waste prevention cannot be effected, re-use, recycle and energy recovery
should be explored before disposal. For instance, the US Environmental Protection
Agency (EPA) advocates a Food Recovery Hierarchy that prioritises source reduction,
followed by the channelling of food to feed hungry people, diverting food scraps
to animal feed, industrial uses such as biofuel production, composting, and lastly,
disposal at landfills or incineration (EPA, 2017). Composting is a method to convert
food waste into organic fertiliser and biogas. Source separation of food waste is the
precondition of composting as contaminated waste feedstock may lead to failed
composting cycles (Thi et al., 2015).
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Waste Separation Behaviour
Identifying the determinants of waste separation behaviour is important in the
formulation of preventive policies (Aschemann-Witzel et al., 2016; Geislar, 2017;
Thi et al., 2015; Thyberg & Tonjes, 2016; Visschers et al., 2016). Research show that
pro-environmental awareness influences waste separation behaviour where the barrier
to recycling is lack of information (Flagg & Bates, 2016; Varotto & Spagnolli, 2017).
In this regard, the dissemination of information concerning recycling programmes
can be undertaken through various means – visual prompts near recycling facilities
(Shearer et al., 2016), social media (Young, Russell, Robinson & Barkemeyer, 2017),
or the display of eco-feedback on the recycling initiative concerned (Mickael &
Sebastien, 2016).
However, where individual behaviour is the barrier to waste separation, the
intervention strategies are necessarily different. As the TPB posits, subjective norms
influence individual behaviour. In the context of household recycling, “individual
responsibility is socially learned, and that responsibility is a burden that individuals
are reluctant to accept” (Brekke, Kipperberg and Nyborg, 2010, p. 780). Since social
norms affect waste separation behaviour (Huber, Viscusi & Bell, 2017; Huffman et
al., 2014), an effective intervention strategy must include norm communication that
encourages social learning and behaviour change (Geislar, 2017; Varotto & Spagnolli,
2017). Once recycling becomes an institutionalised social norm, the behaviour may
well be manifested widely, even among people who are not pro-environmental
(Flagg & Bates, 2016). Moreover, the acculturation of environmental attitudes
and behaviour can occur where individuals who lack environmental consciousness
interact with or reside in proximity to pro-environmental individuals (Laroche,
Bergeron, Tomiuk & Barbaro-Forleo, 2002; Romero et al., 2018). Universities,
being the microcosm of society, are good testing grounds for recycling interventions
(Wan, Cheung & Shan, 2012). Festivals and sports events, as crowd-pullers, are also
good venues to raise environmental awareness (Mair, 2014).
Recycling logistics, as a determinant of waste separation behaviour, pertains to
the convenience or perceived convenience of recycling (Bezzina & Dimech, 2011;
Stoeva & Alrikkson, 2017; Varotto & Spagnolli, 2017). The accessibility of recycling
facilities and the user-friendliness of recycling bins (e.g. in terms of the bin-system
and the visual prompts used) significantly improve recycling rate (Shearer et al.,
2016; Zero Waste South Australia, 2010). Recycling skills also play a role in waste
separation behaviour (Abdelradi, 2017), and it should be noted that a person’s
perceived skills may not be the same as his actual skills (Passafaro & Livi, 2017).
Moreover, individuals who identify themselves as pro-environmental may not
necessarily know recycling guidelines (Flagg & Bates, 2016).
Where the above determinants are present, individuals should in theory
demonstrate recycling behaviour. However, some studies show that while attitudes
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and behaviour are correlated, the correlation is not very strong. There exists an
attitude-behaviour gap, whereby what individuals say about their pro-environmental
beliefs are not necessarily reflected in their action (Huffman et al., 2014; Prothero
et al., 2011; Romero et al., 2018). There are studies that do not reveal a large gap
between attitudes and behaviour, but the methodology adopted expressly require
the moderation of the findings for reliance on self-reporting (McCarthy & Liu,
2017; Visschers et al., 2016). For instance, Visschers et al. (2016) stated that the
strong moral element in pro-environmental orientation might have caused the under
reporting of food waste, thus, a possible distortion on the participants’ food waste
behaviour. Even where a study does not focus primarily on the attitude-behaviour
gap, reliance on self-reported data is often acknowledged as a limitation (Bezzina &
Dimech, 2011; Wan et al., 2012).
Pro-environmental messages are so prevalent today that the social norm of
recycling may exert pressure on participants to give the socially desirable responses in
self-reporting (Huffman et al., 2014; Paulhus & Vazire, 2007; Visschers et al., 2016;
Wan et al., 2012). According to Huffman et al. (2014), self-reporting is often an
overestimation of observed behaviour, thus it is not the most accurate measurement
strategy. Yet, there are limited studies on the observed behaviour of recycling
(Huffman et al., 2014; Passafaro & Livi, 2017) – a gap in the literature which this
study sought to address through the comparison of the participants’ self-reported
data and the observed behaviour of spectators during the SEA Games.
Further, there are limited studies on waste management in Malaysia, due to the
lack of data on waste generation and composition. The root cause is the absence
of a systematic documentation of waste management, as data are collated by local
authorities and concessionaires with little concern for uniformity and consistency
(Moh & Manaf, 2014). However, increased waste generation due to improved
standards of living and population expansion has put waste management on the
government’s agenda (Agamuthu & Fauziah, 2011). In 2006, Malaysia devised the
Waste Minimisation Master Plan that sought to reduce natural resource consumption.
One of the strategies was to promote recycling through a regulatory framework (Moh
& Manaf, 2014). This was because laws reflect and also influence pro-environmental
social norms through a combination of incentives and sanctions (Huber et al.,
2017; Nolan, 2017). The 2007 Act imposes the requirement of household recycling,
however, the statute does not mandate source separation of food waste. Furthermore,
the 2007 Act is only operative in the federal territories of Putrajaya and Kuala
Lumpur, and the states of Johor, Kedah, Malacca, Negri Sembilan, Pahang and Perlis
(SWCorp, 2015). Other states in the country remain unaffected because the 2007
Act is a federal statute that requires the adoption of the states concerned before it is
enforceable there. The dissemination of pro-environmental social norms is arguably
slower due to the lack of uniformity in the coverage of the 2007 Act. According to
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SWCorp, the recycling rate has only increased from 15% in 2015 to 17.5% in 2016
despite the implementation of the 2007 Act (“Low awareness.....”, 2017).
Karim Ghani, Rusli, Biak and Idris (2013) found that the low recycling rate
was partly due to the poor waste management system in Malaysia. In particular,
the absence of recycling facilities in many localities (especially non-urban areas)
discourage Malaysians from recycling. Further, the 2007 Act could not be enforced
effectively due to the lack of other supporting regulations (Moh & Manaf, 2014). In
terms of environmental awareness, Mahmud and Osman (2010) found that while
Malaysian households did possess knowledge about recycling, such knowledge did
not translate into recycling behaviour. In short, the attitude-behaviour gap is evident
among Malaysians. The study addresses a second gap in its focus on Malaysian
participants, thus enriching the literature on the recycling behaviour of Malaysians.
Moreover, as food waste separation has yet to become a common practice in the
country, such research is equally uncommon.
Methodology
The SEA Games as a Case Study
The SEA Games was first staged in 1959 as a sporting event of ASEAN (Association
of Southeast Asian Nations). It was formerly known as the Southeast Asian Peninsular
Games and renamed the SEA Games in 1977. Starting 2001, the ASEAN Para
Games (Para Games) was held together with the SEA Games. Today, the athletes
of 11 ASEAN countries (Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar,
the Philippines, Singapore, Thailand, Timor Leste and Vietnam) take part in this
biennial regional games (“History of the……”, 2015). The 29th SEA Games and
the 9th ASEAN Para Games (collectively, the Games) were held in Kuala Lumpur,
Malaysia from August 19 - 30, 2017 and September 17-23, 2017, respectively (KL
2017, 2017b). The organiser (Malaysia Organising Committee – MASOC) officially
promoted the Games as green events and launched various recycling initiatives. The
main venue of the Games, Bukit Jalil National Station (Bukit Jalil) adopted a fourbin system for solid waste separation, whereby 240-litre colour-coded wheelie bins
were placed on the kerbside (see Figure 1):
• blue – plastics only
• orange – other recyclables
• brown – food waste
• green – refuse
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Figure 1. The recycling bin system at Bukit Jalil during the 29th SEA Games

Any study on source separation of food waste is usually carried out with
institutional support. This is because the monitoring and inspection of recycling
facilities require the consent of the facilities manager or event organiser (Flagg &
Bates, 2016; Verdonk, Chiveralls & Dawson, 2017; Wan et al., 2012). Unlike
studies on food waste prevention where data can primarily be gathered through
self-reporting, there is arguably limited opportunities to research the food waste
separation behaviour of Malaysians without municipal approval and cooperation.
Indeed, existing studies on food waste separation behaviour were facilitated by the
logistical support of municipal authorities (Shearer et al., 2016), or in the form of
experimentations bounded in time and space, especially in educational institutions
(Derqui & Fernandez, 2017; Rada et al., 2016).
Given the logistical and institutional support available to us, the Games
composting initiative constituted a rare opportunity for the study of food waste
separation behaviour of Malaysians. With the approval of MASOC (the body that
oversees the Games), we were able to conduct this research through the single case
study approach, whereby fieldwork consisted of two components, as explained below.
Self-reported Data
The study used a survey questionnaire to gather self-reported data concerning the
participants’ attitudes and behaviour towards food waste separation during the
Games. The survey was based on the Waste Wise Events Guide (Waste Wise) by
the Department of Environment and Conservation New South Wales (DEC NSW,
2007). We adapted the Waste Wise sample survey of event attendees, and posed
seven questions framed in a combination of dichotomous options, a five-point Likert
scale and qualitative questions. The brevity of the questionnaire enabled us to solicit
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participation from a time-conscious fluid crowd that prioritised event attendance at
the relevant arenas. Data collection took place for the duration of the SEA Games
only i.e. from August 19-30, 2017. The lack of manpower prevented us from
extending the study to the Para Games.
Convenience sampling was used in data collection, whereby participants were
chosen by virtue of their presence and accessibility at Bukit Jalil during the SEA
Games (Kumar, 2014). Data collection was conducted with the help of eight student
volunteers from the volunteer programme of the Games (KL 2017, 2017c). The
survey was administered via smart devices, whereby the participants’ responses were
recorded online in real time through the Google platform. A brief research statement
at the inception of the questionnaire set out the purpose of the survey, namely to
investigate the participants’ attitudes and behaviour towards food waste separation.
Where applicable, we orally explained the rationale of the survey to potential
participants. However, the participants were not aware that observation of the SEA
Games spectators’ food waste separation behaviour would be undertaken. In this
sense, a “deception strategy” was applied (Huffman et al., 2014, p. 266).
A total of 267 samples were collected. The adequacy of the samples would depend
on the number of spectators to Bukit Jalil for the duration of the SEA Games. In
this regard, it should be noted that whereas 87,411 spectators attended the opening
ceremony on August 19, 2017 (KL 2017, 2017d), visitor numbers were drastically
lower during weekdays and fluctuated greatly according to the events held. Further,
Bukit Jalil was merely one of the 30 venues where the SEA Games events were held.
As detailed estimates of the number of spectators (according to dates and venues)
were unavailable, we are unable to equivocally assert the generalisability of the
sample. Thus, the small sample size is acknowledged as a limitation.
All responses were entered directly by the participants, except in the limited
instances where participants expressly requested us to type the qualitative
answers at their dictation. The participants’ names and contact were recorded
for identity verification, where necessary. However, the survey did not record
extensive demographic information. We subscribe to Ajzen and Fishbein’s (2005,
p. 197) contention that where the TRA approach (including the TPB) is applied,
background factors such as education, age, gender, income and ethnicity merely
“influence intentions and behaviour indirectly by their effects on behavioural,
normative, or control beliefs and, through these beliefs, on attitudes, subjective
norms, or perceptions of control.” Indeed, while there are studies that demonstrate
correlation between demographics and recycling behaviour (Aung & Arias, 2006;
Davis, O’Callaghan & Knox, 2009; Visschers et al., 2016), other studies suggest that
the correlation is not strong (Gamba & Oskamp, 1994; McCarthy & Liu, 2017). In
short, this study adopted the position that demographics merely affected attitudes
and behaviour in an indirect manner.
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Observation of Food Waste Separation Behaviour
The second component of data collection consisted of observing the SEA Games
spectators’ food waste separation behaviour. In this regard, three measures were
adopted. First, extensive observation was carried out at the recycling facilities. As the
stakeholders engaged by MASOC to oversee the composting initiative at Bukit Jalil,
we were granted almost unrestricted access to all localities within the stadium. Assisted
by student volunteers, we were able to inspect both indoor and outdoor bin stations
and the waste collection depots. Our involvement in the Green Initiatives meant that
we were familiar with the operational aspects of the Bukit Jalil waste management
plan. Specifically on the composting initiative, we were the party who procured the
sponsorship of two composters from Mentari Alam EKO (M) Sdn Bhd (MAEKO)
—a manufacturer of composters and food waste specialist (MAEKO, 2018). For
the duration of the SEA Games, we worked closely with the Green Initiative Sub
Committee (GISC), the Solid Waste Management and Public Cleansing Corporation
(SWCorp) and the Malaysia Stadium Corporation (MSC). The GISC was the subcommittee of MASOC responsible for the planning and implementation of the waste
management plan whereas SWCorp provided technical expertise to other stakeholders.
The MSC was responsible for facilities management of Bukit Jalil and engaged the
contractors for the collection and transportation of the recyclables and refuse. Our role
as stakeholders made us participants with insider perspective on the Green Initiatives
(Spradley, 1980). Thus the ethnographic technique of observation—applied within
a bounded duration in this case study—was conducted with emic understanding of
the operational constraints, which enhanced the internal validity of our reflections
(Holloway, Brown & Shipway, 2010).
Second, once food waste was transported to the waste collection depot, we would
examine the content for contamination and ascertain its suitability for composting.
This process involved the weighing and recording of food waste daily. Thus, we were
in a position to assess the extent of food waste separation in relation to the selfreported data. Third, we conducted a focus group interview with the eight student
volunteers who assisted us in the composting initiative. Their responses shed light
on various implementation barriers of food waste separation and sharpened the
reflexivity of our observation.
However, unlike Huffman et al.’s (2014) study where comparative analysis of selfreported data and observed behaviour pertained to the same group of participants,
our study compared the participants’ self-reported data with the observed behaviour
of the SEA Games spectators at large. This was because the transient nature of the
spectators’ presence in a sports event precluded the enlistment of participants in
a structured experimentation of food waste separation. Without the participants’
knowledge and consent, covert observation of their food waste separation behaviour
would have been highly invasive (Holloway et al., 2010). The comparative analysis
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was therefore premised on the assumption that the sample of 267 participants were
representative of the SEA Games spectators.
Findings and Discussions
Pro-environmental Attitudes
Most participants expressed pro-environmental attitudes which did not reflect
the recycling behaviour of Malaysians. The majority (48.7%) of the participants
claimed that they recycled regularly, while 45.7% of the participants claimed to
recycle from time to time. Yet, the recycling rate in Malaysia was only 17.5% in
2016 (“SEA Games….”, 2017). Where food waste was concerned, a smaller majority
claimed to practise source separation regularly (42%), and 32.6% of the participants
purportedly separate food waste from time to time. However, there is presently no
municipal food waste collection initiative in the country. Thus, it was unclear how
the participants concerned dealt with the separated food waste. Garden composting
might be an option for some households but not viable for urban apartment
dwellers—the demographic category that most of the participants fell under. The
questionnaire design did not require the participants to indicate the treatment of the
food waste, where source separation was practised. This was admittedly a weakness
of the survey. In view that food waste accounts for almost 60% of the 38,000 tonnes
of waste generated by Malaysians per day (“What a waste…’, 2017), this finding is
also inconsistent with the recycling norm in the country.
As highlighted by Flagg and Bates (2016, p. 492), “[a]s a social norm, recycling
has a coercive aspect; people believe it is something they should do, regardless of
their personal commitment to waste reduction or other pro-environmental values.”
The social pressure of recycling norm was present from the pre-event stage. The
official website of the Games promoted the sports event as a green game (KL 2017,
2017a), and campaigns leading up to the Games highlighted the Green Initiatives
(“1,000 green….”, 2017; “SEA Games…”, 2017). This would explain why 75%
of the participants claimed to be aware that the SEA Games was a “green game”.
The majority of the participants also demonstrated adequate understanding of a
green game. In particular, the terms “recycle”, “eco-friendly” and “clean environment”
emerged repeatedly in the participants’ qualitative responses. The social pressure of
recycling norm intensified at Bukit Jalil, where the green message was prevalent in
the form of banners, buntings, recycling bin stations and “green volunteers” – socalled on account of their facilitative role in the recycling initiative and their green
uniform. Figure 2 shows green messages at Bukit Jalil during the SEA Games. The
subjective norms of recycling, magnified at Bukit Jalil, might have led the participants
to give socially desirable responses.
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Figure 2. Green messages at Bukit Jalil during the 29th SEA Games

Food Waste Separation at Bukit Jalil
The self-reported data on the usage of food waste bins at Bukit Jalil was inconsistent with
the observed behaviour of the spectators. One hundred and eighty participants (67.4%)
claimed to have used the food waste bins at Bukit Jalil. However, our observation would
suggest limited source separation of food waste by the spectators and high level of
contamination. Further, certain operational errors in the recycling bin system at Bukit
Jalil actually impeded food waste separation. Thus, through no fault of the spectators,
food waste separation would not have been possible at most bin stations. To put the
observed behaviour in context, it is important that these operational errors be highlighted.
First, there were insufficient food waste bins at Bukit Jalil. Due to inaccurate
estimates of waste composition and/or the supplier’s error in delivery, the ratio of
colour-coded recycling bins did not meet the needs of the waste management plan.
Of the 692 bins at Bukit Jalil, there was an oversupply of 316 brown bins for food
waste collection. By contrast, there were only 30 green bins for refuse. Consequently,
more than 80% of the brown bins had to be labelled for the disposal of refuse, in
anticipation of its high volume. There were only 30 to 35 food waste bins at Bukit
Jalil—the number varied daily due to removal for cleaning purposes. Therefore, it
was probable that when some spectators had the intention to separate food waste,
the facilities were not available.
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Second, inconsistent bin systems were applied throughout Bukit Jalil. This was due
to the acute shortage of blue bins intended for plastic recycling. Compared to the 316
orange bins labelled for “Other Recyclables”, there were only 30 blue bins labelled for
“Plastics”. As a result, most bin stations could only function on a three-bin system at
best, which would facilitate the recycling of “Other Recyclables”, food waste and the
disposal of refuse. In reality, with the limited number of food waste bins, most bin
stations operated on a two-bin system. In short, only “Other Recyclables” and general
refuse bins were available. Studies have shown that effective prompts and strategically
located recycling facilities influence recycling behaviour (Geislar, 2017; Shearer et al.,
2016; Verdonk et al., 2017). The inconsistent bin systems at Bukit Jalil could have caused
confusion and lowered the convenience of recycling during the SEA Games.
Despites these operational errors, 67.4% of the participants claimed that they
had used the food waste bins. The majority of the participants (68.5%) thought
that the food waste bins were accessible and well-positioned. Further, 72.3% of the
participants thought that the food waste bins were clearly labelled. The participants’
qualitative responses would suggest that the recycling system at Bukit Jalil was
perceived as good, although more educative measures should be taken to disseminate
recycling information. Table 1 and Table 2 below show the participants’ responses
concerning the location and labelling of the food waste bins.
Table 1. Participants’ response on accessibility and positioning of food waste bins
Q: Do you think the food waste bins at this
venue are accessible and well-positioned?

Scale

Number of
participants

Percentage
(%)

Strongly Disagree

1

12

4.5

Disagree

2

14

5.2

Neutral

3

58

21.7

Agree

4

86

32.2

Strongly Agree

5

97

36.3

Scale

Number of
participants

Percentage
(%)

Strongly Disagree

1

10

3.7

Disagree

2

20

7.5

Neutral

3

44

16.5

Agree

4

114

42.7

Strongly Agree

5

79

29.6

Table 2. Participants’ response on the labelling of food waste bins
Q: Do you think that the food waste bins
clearly indicate that they are for food waste?
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Our observation indicated high levels of contamination of all food waste bins
with refuse and some recyclables, as shown in Figure 3 below. Consequently, the
collected food waste could not be used for composting and was consigned as refuse.
We surmise that most spectators did not practise source separation. This could be
due to one or more of the following reasons:
• some spectators were not aware of the food waste separation initiative and mistook
the food waste bins for disposal of refuse;
• some spectators were aware of the food waste separation initiative but mistook
the food waste bins for disposal of refuse;
• some spectators were aware of the food waste separation initiative but did not
know how to practise source separation; or
• some spectators were aware of the food waste separation initiative but did not
demonstrate recycling behaviour.

Figure 3. Contamination of food waste

It was probable that some spectators had correctly practised source separation
of food waste, but their efforts were derailed by the careless acts of others. Further,
well-intentioned recyclers may not necessarily understand the recycling guidelines
(Flagg & Bates, 2016). To address these issues, we promptly modified our food waste
collection strategy. From the third day (August 21, 2017) onwards, we assigned student
volunteers to supervise the disposal of food waste at two bin stations—located at the
food vendors’ centre (outdoor) and the volunteers’ canteen (indoor) respectively.
For ease of reference, it was agreed between the volunteers and ourselves that these
food waste bins would be called the ‘MAEKO bins’, so named on account of the
composter brand. Per shift, at least two volunteers were assigned to monitor each
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of the MAEKO bins. The volunteers worked in pairs so that the temporary absence
of a volunteer would not render a MAEKO bin unsupervised. The volunteers’ roles
were to facilitate correct source separation by the spectators, and where applicable,
educate the spectators about the environmental impact of food waste. Figure 4 shows
the MAEKO bin and supervised food waste separation at the volunteers’ canteen.
At this point, we had begun collecting food waste directly from the food vendors
in order to operate the composters. Thus, the contamination of the remainder food
waste bins did not interfere with the composting process.

Figure 4. Supervised food waste separation

Volunteers who supervised the MAEKO bin at the food vendors’ centre would
approach spectators in the vicinity with MAEKO flyers and use the composting
platform to encourage food waste separation. Some spectators were receptive to the
idea and considered the recycling programme of the SEA Games admirable.
“There were those who were genuinely interested and they would ask more
questions … like these food waste, what will they become? The ones who were
really interested said they have been practising it.” (Volunteer 2).
However, many spectators shied away from the MAEKO bins, even when our
volunteers offered to assist them with the disposal of food waste.
“We would try to tell them about composting, and they would say ‘later …
later …’ and walk away” (Volunteer 5).
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Overall, food waste collection from the spectators was not very successful. The
volume collected daily was insignificant, and the exercise was continued solely for
experimentation.
The volunteers’ experience at the indoor canteen was more encouraging. This
could be attributed to the volunteers’ training, which included a briefing on the
Green Initiatives. On the first day, there were instances where the patrons accidentally
disposed of refuse in the MAEKO bin before realising the mistake.
“It was lunch time so there were a lot of people. They couldn’t really hear us
… and we couldn’t explain to them one by one. So some of them just throw
the rubbish in. I said ‘No no! Food waste!’ but it was too late. They already
threw it in.” (Volunteer 1)
Despite the contamination of the canteen MAEKO bin on day 1 of the
experiment, we continued with the food waste collection for its educative value on
the patrons. To minimise further contamination, where practicable, the volunteers
assisted the patrons by scraping the food waste from the plates into the MAEKO
bin (or alternative receptacle when the bin was removed for cleaning). The close
supervision of the MAEKO bin began to bear result from the second day onwards.
Our volunteers were motivated by the improved behaviour that they observed.
“The second day inspired us a lot. The moment they took the initiative to
throw the food waste [into the MAEKO bin] by themselves, I almost cried!
I was like … oh my gosh … you guys know what to do now! Even though it
was just the second day that we were doing that, they would thank us. You
feel appreciated, and some of them would tell us ‘good job’.” (Volunteer 1)
However, close supervision was still necessary in order to prevent contamination of
food waste at the canteen. On day 8 of the SEA Games, both the morning shift volunteers
were called away from the canteen for an urgent outdoor assignment. Their absence of
approximately two hours resulted in the contamination of the MAEKO bin. In the view
of our volunteers, this could be due to the changing body of the SEA Games volunteers
who visited the canteen. Under the volunteerism programme, most individuals specified
their availability in terms of the number of days as opposed to the entire duration of the
Games. Thus, there could be new volunteers unfamiliar with the supervised food waste
collection at the canteen during the period of the SEA Games.
“I think the people who knew us from before, they would throw the food waste in
the [MAEKO] bin. If the new people don’t know about us, then they would throw
[the food waste] in whichever bin they want to use. That’s why I think if there was
a volunteer standing over there, it would be much better.” (Volunteer 3)
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As Vining and Ebreo’s (1990) study shows, social pressure correlates with the
visibility of the behaviour. Thus, where the act of recycling is highly visible, individuals
are likely to be pressured into recycling. But where the visibility is low, the social norm of
recycling is less likely to exert similar influence. The relatively small space of the canteen
and the position of the MAEKO bin near the exit rendered the food waste separation
behaviour very visible. The consensus of the focus group was that, by facilitating the
food waste separation process at the canteen, they were leading by example, and this
probably exerted pressure on the patrons to practise source separation. By contrast, the
vast spaces around the outdoor MAEKO bin and the conflicting non-recycler norm
evident from many contaminated recycling bins lowered the visibility of the food
waste separation behaviour. Consequently, the volunteers who supervised the outdoor
MAEKO bin were not very successful in persuading spectators to practise source
separation of food waste. In sum, the observed behaviour of the spectators showed a
significant attitude-behaviour gap, but such gap can arguably be reduced by increasing
the visibility of the recycling behaviour.
Conclusion
The study showed a distinct attitude-behaviour gap where food waste separation
was concerned. The self-reported data from the participants—which indicated
pro-environmental attitudes and recycling behaviour—did not reflect the observed
behaviour of the SEA Games spectators. Moreover, the serious contamination of
the food waste bins would suggest that the majority of the spectators either lacked
recycling skills or were indifferent to the food waste separation initiative. Direct
entreaty might not necessarily encourage food waste separation. As seen in the case of
the outdoor MAEKO bin, many spectators shied away from the facility despite the
volunteers’ offer to assist them with the disposal of food waste. By contrast, where
the confined space of the canteen and the strategic positioning of the MAEKO bin
near the exit rendered the food waste separation behaviour highly visible, the patrons
were pressured by the social pressure of recycling norm to practise source separation.
The theoretical implication is the exposition of subjective norms as a determinant
that influence an individual’s professed attitudes towards the behaviour, in addition to
influencing the behavioural intention. This was reflected in the participants’ socially
desirable responding, arguably due to the social pressure of recycling norm in the
form of green messages at Bukit Jalil. In terms of recycling behaviour, the findings
highlight the importance of rendering the subjective norms visible. As seen in the
case of the volunteers’ canteen, high visibility of the food waste separation behaviour
exerted pressure on the patrons to practise source separation. The findings support
Vining and Ebreo’s (1990) contention that the visibility of recycling behaviour
influences the effectiveness of recycling norms.
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The findings also affirmed recycling infrastructure, recycling information and
recycling skills to be crucial aspects of perceived behavioural control in the waste
management context. In short, these factors affect an individual’s ability to carry
out his recycling intention. The inconsistent bin system and colour-coding probably
contributed to the contamination of the food waste bins. As stakeholders of the
Green Initiatives, we acknowledge the existence of these operational errors, which
with hindsight, could have been prevented with closer coordination and greater
transparency between all stakeholders. Interestingly, the majority of the participants
did not seem to be aware of these inconsistencies and considered the positioning
and labelling of the food waste bins to be conducive to source separation. This
could be due to the participants’ lack of exposure to recycling stations and the
lack of understanding of waste separation. Thus, it was arguably challenging for
the participants to assess the efficiency of the recycling system at Bukit Jalil. A
mismatch between the participants’ perceived recycling skills and actual recycling
skills (Passafaro & Livi, 2017) might also be a cause for their generous approval
of the recycling system. The managerial implication lies in demonstrating that the
visibility of recycling behaviour reinforces the social influence of recycling norm.
Thus, the findings can be applied in the visual prompts, positioning and monitoring
of bin stations with the view to improve recycling rate.
The main limitation of the study is the method of observation. Ethical considerations
led us to avoid covert observation of the participants’ food waste separation behaviour.
Due to the transient nature of the participants’ presence at Bukit Jalil, an attempt to
observe their usage of the food waste bins would be highly invasive. Thus, the comparative
analysis of self-reported data and observed behaviour proceeded on the assumption that
the sample was representative of the SEA Games spectators. In connection, the small
sample size of 267 could be deemed a limitation. Admittedly, we were unable to exert
influence over the design of the recycling system in Bukit Jalil, consequently our methods
were partly reactive to the operational errors that we identified. While this could constitute
as a limitation, an assessment of the participants’ astuteness towards the inconsistencies in
the bin system was only possible because of this factor. Future research can be conducted
with a bigger sample population with stricter control over the design of the recycling
system to eliminate operational errors. A longitudinal study could be conducted in other
contexts (e.g. schools, universities and offices), though it was not possible here since the
SEA Games was bounded in time.
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