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ARTICLE INFO ABSTRACT

Handling Editor: Kathleen Aviso Households are responsible for a large proportion of total food waste and are an important focal point for

addressing food waste disposal issues. Determinants of household food waste minimisation behaviour have been

Keywords: previously explored; however, little is known about the determinants of household food waste disposal behav-
irolp"r.“‘mal data iour. Several food waste disposal options are available to households, depending on context, with some disposal
mlogit

practices being more sustainable than others. This study applies the food waste hierarchy to household food
waste disposal behaviour and identifies three sustainable food waste disposal behaviours (sorting food waste into
the green organics bin, reusing food waste for animal feed, and home composting); and three unsustainable
behaviours (disposing of food waste in the general waste bin, the recycling bin, and/or the sink). Using data from
a survey of 1027 respondents, a fractional multinomial logit model is used to analyse the associations between
explanatory variables and sustainable versus unsustainable household food waste disposal behaviour. Having a
kitchen caddy is associated with increased sustainable food waste disposal behaviour (higher proportion of food
waste diverted to the green bin and composted). Key factors that drive households’ use of kerbside green organics
bins are perceived personal costs and benefits, and recycling habits. Importantly, environmental self-identity is
positively associated with home composting practices. Factors associated with a higher proportion of food waste
disposed of in the general waste bin (unsustainable behaviour) include stronger perceived inconvenience of using
the green bin, living in a unit, and having a higher household income. Findings from this study can provide
insight into interventions to promote more sustainable household food waste disposal practices.

Organic waste diversion
Home composting
Kerbside collection
Food waste hierarchy

1. Introduction

One-third of food produced globally is either lost or wasted along the
supply chain (FAO, 2011), including at the household level. Households
are responsible for a substantial proportion of food waste (FW), espe-
cially in developed countries (Parfitt et al., 2010). For example, in
Australia, 32% of FW generated each year is from households, and 73%
(or 1.8 million tons) of this is sent to landfill (Van Biene et al., 2021),
adding environmental impacts including through increased greenhouse
gas emissions (FAO, 2014).

Minimising household FW receives considerable attention due to the
significant economic, social, and environmental costs imposed on cur-
rent and future generations. However, sending FW to landfill also con-
tributes to these costs. FW minimisation strategies that aim to reduce FW

Abbreviations: FW, food waste.

can lower the economic loss for households and the adverse social and
environmental effects (Parizeau et al., 2015; Quested et al., 2013).
However, even with minimisation strategies, some FW disposal remains
to be managed (Ladele et al., 2021).

There is a growing literature on the determinants of household FW
generation (Boulet et al., 2021; Roodhuyzen et al., 2017; Schanes et al.,
2018), providing understanding of food wasting or minimising behav-
iour for behavioural change interventions aiming to reduce household
FW (Aschemann-Witzel et al., 2019; Borg et al., 2022). However, less is
known about the determinants of household FW disposal behaviour
(Ladele et al., 2021; Wu et al., 2019). Generally, several FW disposal
options are available to households. Some disposal practices are more
environmentally, socially, and economically sustainable than others.
However, no known previous research has examined behaviour with
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respect to the range of possible disposal options available to households.
Such an analysis can provide practical knowledge on factors that can
promote sustainable household FW disposal practices, therefore,
reducing the volume of FW sent to landfill.

The present study aims to increase understanding of where house-
holds dispose of their FW, and what factors are associated with ‘sus-
tainable’ FW disposal behaviour (i.e. diverting household FW from
landfill). A survey of 1030 households in Adelaide, South Australia (SA),
was designed to ascertain participating households’ FW disposal
behaviour and to understand the factors that may help explain sus-
tainable household FW disposal behaviour. The FW hierarchy was used
to identify households which exhibited ‘sustainable’ FW disposal
behaviour (i.e. sorting into the green organics bin,' reusing FW for an-
imal feed,” and home composting/worm farming>); and ‘unsustainable’
FW disposal behaviours (i.e. discarding into the general waste bin,” the
recycling bin,” or sink/others) (Papargyropoulou et al., 2014).

Adelaide, SA provides a unique context for studying sustainable FW
disposal behaviour because all households in Adelaide have access to at
least one sustainable disposal option — organic kerbside collection has
been available to all households in the study area since 2011 (Zero
Waste, 2015).

2. Conceptual framework and hypotheses
2.1. The FW hierarchy for household FW

The FW hierarchy (Fig. 1) considers the three dimensions of sus-
tainability (environmental, economic, and social), and offers a holistic
approach to addressing FW (Papargyropoulou et al., 2014). Prevention
of avoidable household FW is considered to be the most preferred op-
tion. The second-most preferred option includes the distribution of
surplus food, that is nutritious and safe for human consumption, to
groups affected by poverty; otherwise, it can be fed to animals. The third
group of solutions presents several options for recycling such as anaer-
obic digestion and composting, etc. The least preferred and least sus-
tainable option is disposing of FW in landfill.

We apply the FW hierarchy framework to household FW at the point
of disposal. At this point, prevention solutions are exhausted and food
surplus becomes FW that needs to be disposed of sustainably, meaning
away from landfill. The sustainable FW disposal options for household
FW that are recommended by the hierarchy include animal feed, and
nutrient recovery (e.g. anaerobic digestion, composting, land applica-
tion). Thus, in the present study, ‘sustainable’ household FW behaviours
include reusing FW to feed animals, recycling FW via home composting/
worm farming, and sorting FW into the green bin. Meanwhile, ‘unsus-
tainable’ household FW behaviour includes discarding FW into the
rubbish bin, recycling bin, and the sink and others.

2.2. Predictors of sustainable FW behaviour

There is not yet a model that explains household food waste disposal
behaviour. Based on a comprehensive review of relevant literature, the
following factors were considered to influence households’ sustainable

! The green-lid bin that is used to collect food organics and garden organics
(FOGO) waste by kerbside collection. Hereafter using the ‘green bin’
interchangeably.

2 These include feeding to pets, other animals that are raised by households
such as chicken, and wild animals such as birds.

3 Composting that takes place autonomously at households. This includes
compost bin or worm farm.

4 The bin that is used to collect rubbish that cannot be recycled by kerbside
collection. They are red-lid or blue-lid bins depend on different local govern-
ments. Here after using with the ‘rubbish bin’ interchangeably.

5 The yellow-lid bin that is used to collect recyclable non-organic materials.
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FW behaviours: psychological factors, behavioural and situational fac-
tors, and socio-demographic and household characteristics. These fac-
tors were investigated as determinants of FW disposal behaviour in the
present study, with hypotheses formulated based on relevant literature,
and presented in the following sections.

2.2.1. Psychological factors

Food waste minimisation behaviour can be influenced by various
psychological factors, including attitudes, perceptions, and emotions
(Russell et al., 2017; Schanes et al., 2018). For example, FW reduction is
more likely among individuals who believe it is ‘wrong or bad’ to waste
food (Visschers et al., 2016), and who feel ‘guilty’ when throwing food
away (Quested et al., 2013). Individuals who feel ‘obliged’ to not waste
food or think that minimising FW is doing ‘the right thing’ are also more
likely to reduce FW (Graham-Rowe et al., 2014).

Similarly, sorting FW is more likely among individuals who feel a
personal responsibility to do so (Knickmeyer, 2020). This suggests that
certain types of intangible personal benefits can motivate households to
engage in pro-environmental behaviours such as sorting FW. Further,
Lusk and Ellison (2017) suggest that FW disposal decisions, like any
other decisions, should be viewed in terms of costs and benefits.
Therefore, we hypothesise H1: Households that perceive personal benefits
from sorting FW into the green bin are more likely to perform sustainable FW
disposal behaviours and are less likely to perform unsustainable FW disposal
behaviours.

In contrast, inconvenience is a personal cost often associated with
sorting waste and has been shown to significantly drive household
recycling behaviour. ‘Inconvenience’ often refers to aspects related to
sorting and storing FW, such as the time and effort needed (Barr et al.,
2003; Miafodzyeva and Brandt, 2013); uncleanliness; insufficient stor-
age space; and the accessibility and ease of use of a recycling system (Lee
et al., 2017; Zhang et al., 2016). Based on this, we hypothesise H2:
Households that perceive a higher degree of inconvenience and the sense that
sorting FW is out of their personal control are less likely to perform sus-
tainable FW disposal behaviours and more likely to perform unsustainable
FW disposal behaviours.

Environmental concerns have often been ranked behind other
household concerns when it comes to minimising FW (Neff et al., 2015;
Quested et al., 2013). Studies report mixed findings regarding associa-
tions between environmental concerns and FW generation (Chen, 2019;
Diaz-Ruiz et al., 2018; Elimelech et al., 2019). Overall, environmental
self-identity has been found to be a better predictor of
pro-environmental behaviours than environmental concerns (Whit-
marsh and O’Neill, 2010). For example, people who perceived them-
selves as recyclers, were more likely to recycle (Mannetti et al., 2004).
Therefore, we included environmental self-identity as an indicator of
environmental attitudes, rather than an environmental concern score.
To our knowledge, ours is the first study to include environmental
self-identity as a predictor in a model explaining food waste behaviour.
We hypothesise H3: Households that have a higher environmental
self-identity score are more likely to perform sustainable FW disposal be-
haviours and less likely to perform unsustainable FW disposal behaviours.

2.2.2. Waste recycling habits and situational factors

Waste sorting behaviour differs from waste minimisation and is more
similar to general recycling behaviour. When households recycle one
material, they may also recycle other materials as they have the habits of
recycling and the learning curve is relatively small for them (Tonglet
et al., 2004). Thus, we hypothesise H4: Households with the habits of
recycling non-organic materials (i.e. glass, cardboard, rigid plastics) are more
likely to perform sustainable FW disposal behaviours and less likely to
perform unsustainable FW disposal behaviours.

Existing literature emphasises that access to the necessary equipment
and infrastructure is an essential factor for sorting FW (e.g. having a
dedicated FW collection kit installed in the household’s kitchen (Bern-
stad, 2014)). Moreover, it can trigger recycling behaviour even if
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Behavioural and situational factors
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Fig. 1. Conceptual framework and hypotheses (H1 — H6).

households don’t have pro-recycling attitudes (Bernstad et al., 2013).
We, therefore, hypothesise H5: Households with a tool to collect FW in the
kitchen (e.g. kitchen caddy) are more likely to perform sustainable FW
disposal behaviours and are less likely to perform unsustainable FW disposal
behaviours.

Situational factors are also critical predictors of pro-environmental
behaviour (Knickmeyer, 2020; Li et al., 2019). Thus, we hypothesise
H6: Households with the required conditions (i.e. can make and use compost
or have pets) to engage in sustainable practices (e.g. home composting and
animal feed) are more likely to perform sustainable FW disposal behaviours
and less likely to perform unsustainable FW disposal behaviours.

2.2.3. Socio-demographic and household characteristics

Several socio-demographic characteristics were included in our
model to explain households’ FW disposal behaviour. The following
characteristics were included in the analyses based on previous research
showing associations with FW behaviour: gender (Koivupuro et al.,
2012), age (Karunasena et al., 2021), education level (Qi and Roe,
2016), household size (Ananda et al., 2021) household income, housing
type, and presence of children in the household (Aschemann-Witzel
et al., 2019).

3. Material and methods
3.1. Participants

A cross-sectional online survey of households in metropolitan Ade-
laide, SA, was conducted during April and May 2021 to understand
subjective household behaviour and attitudes towards FW and various
food-related issues. Participants were eligible if they were aged 18 years
or over and lived in metropolitan Adelaide. A market research company
(PureProfile) programmed and administered the survey. Quotas were set
for gender and age to obtain a sample that closely matched the gender
and age distribution of the general Australian population. Ethics
approval for the study was provided by the University of Adelaide
Human Research Ethics Committee (H-2020-242).

3.2. Questionnaire

The questionnaire obtained measures of participants’ household FW
volume and disposal methods. It also assessed topics including concerns,
attitudes, and beliefs regarding FW; food purchase, consumption, and
storage behaviours; and socio-demographic and household
characteristics.

3.2.1. Measuring household FW behaviour

The survey instrument was designed to assess household FW
behaviour after conducting a thorough review of the relevant literature
and gaining insight on household behaviour through four focus group
discussions. Survey instruments designed to have respondents ’self-
report’ either their individual or their household FW are the most
common method for collecting data on household FW and behavioural
drivers of waste disposal (Ponis et al., 2017; van der Werf et al., 2020).
Although self-reported measures of household FW may under-estimate
the actual level of FW (Hebrok and Boks, 2017) - e.g. due to inaccu-
rate recall (Xue et al., 2017) — this method was determined to be suitable
for our study due to the relatively low respondent burden (van Herpen
et al.,, 2019). The method allowed understanding of the use of both
sustainable and unsustainable FW behaviour among a large sample of
households, and incorporation of behavioural determinants such as
household routines, beliefs, and attitudes, which have been found to be
important factors influencing FW behaviours (Boulet et al., 2021; Eli-
melech et al., 2018; Roodhuyzen et al., 2017). Direct measurements (e.g.
physical waste surveys) are not conducive for combining with behav-
ioural determinants with such a large sample (Elimelech et al., 2018).

To manage some of the limitations of self-reported FW behaviour, we
incorporated several key features into the design of the questionnaire.
Throughout the survey, we provided access to a definition of FW. Re-
spondents were shown lists of eleven types of solid FW and three types of
liquid waste (Appendix 1). They were asked to indicate (by selecting
‘yes’ or ‘no’) whether their household produced each type of FW and the
total volume of FW that was produced by their household in a typical
week. Photos of measurement units (Fig. S2) and illustrations of
different volumes (Fig. S1) were shown in the online survey to assist
respondents in determining FW volume. Measurement unit options (i.e.
a 7-L kitchen caddy and a 4-L ice-cream container for solid FW; a 1-L
bottle for liquid waste) were provided to allow respondents to choose
their preferred way of quantifying the volume of FW produced. After
specifying their total volume of household FW, respondents were asked
to report how they disposed of FW by using a pie graph to indicate the
percent (proportion) of their household FW that was sorted or discarded
into different destinations. The destinations included 1) general waste
bin, 2) green organics bin, 3) recycling bin, 4) compost/worm farm, 5)
feeding animals, and 6) sink and others. These proportions summed to
100% which is the total FW amount that households reported producing
during a typical week. The question design was informed by similar
weighting questions in survey based studies by Malek and Umberger
(2021).

Feedback was collected from 26 participants in four focus groups and
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100 respondents in an online pilot test and used to improve the design of
the questionnaire. For example, the survey asked respondents to indi-
cate the percentage of their total FW volume that was sent to each
destination because focus group participants suggested that percentages
were easier for them to self-report.

3.2.2. Attitudes, perceptions, and emotions towards sustainable FW
disposal behaviour

In the absence of a universally accepted scale for measuring atti-
tudes, perceptions and emotions related to sustainable FW disposal
behaviour, eight items or statements from the existing literature were
included in the survey (Graham-Rowe et al., 2014; Russell et al., 2017).
Respondents were asked to indicate using a 7-point Likert scale (where
1 = strongly disagree and 7 = strongly agree) the extent they agreed
with statements related to what influenced them or would influence
them to put FW into the green organics bin (Table 2).

3.2.3. Environmental self-identity

Respondents’ environmental self-identity was assessed on a 7-point
Likert scale (where 1 = strongly disagree and 7 = strongly agree)
using three items drawn from Whitmarsh and O’Neill (2010): ‘Acting
environmentally friendly is an important part of who [ am’, ‘I am the
type of person who acts in an environmentally friendly way’, and ‘I see
myself as an environmentally friendly person’.

3.2.4. Recycling habits

To assess recycling habits, respondents were asked to indicate using a
7-point Likert scale how frequently (never’ = 1 to ‘always’ = 7) they
perform the following three behaviours: 1) sort and recycle glass bottles,
2) sort and recycle paper/cardboard, and 3) sort and recycle rigid plastic
packaging (e.g. milk bottles, yoghurt containers, fruit punnets).

3.3. Data analyses

Data analysis consisted of two key steps. First, an exploratory factor
analysis was used to reduce a pool of eight attitudinal items, into two
factors: ‘Personal benefits’ (3 items) and ‘Inconvenience and lack of
control’ (5 items; Table 2). The results of the factor analysis are shown in
Table S1. Reliability analysis was applied to these two newly formed
constructs and two other constructs drawn from previous studies,
including ‘Environmental self-identity’ and ‘Recycling habits’ to assess
the internal consistency of each construct. The Cronbach’s alpha values
for these variables ranged from 0.68 to 0.93 (Table 2), indicating
reasonable to excellent internal consistency (Taber, 2018). Average
scores were calculated for each of the four constructs (Table 2). We
tested for multicollinearity of all explanatory variables by calculating
the variance inflation factor (VIF). All VIF values were below 2, indi-
cating no multicollinearity in the model.
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Table 2
Summary statistics of key independent variables (n = 1030).
Items per index variables Mean Min  Max
(SD)
Perceived personal benefits of sorting FW to the green bin 5.36 1 7
(Cronbach’s a = 0.68) (1.13)

Putting FW into the green bin is the right thing to do
I feel good when I sort and dispose of FW correctly
into the green bin

By using the green bin for FW, my rubbish bin stays
cleaner and does not need to be taken out as

frequently
Inconvenience and lack of control in using the green bin 3.40 1 7
(Cronbach’s a = 0.82) (1.37)

I do not have sufficient information regarding FW
going into the green bin
It is expensive to buy supplies (e.g. compostable bags,
kitchen caddy, etc.) to sort into the green bin
I do not want to deal with the smell and the mess of
food when sorting FW
It takes too much time and effort to sort FW into the
green bin
I have no control over FW as other people in the house
are the ones disposing FW
Environmental self-identity (Cronbach’s a = 0.93) 5.25 1 7
(1.17)
Acting environmentally friendly is an important part
of who I am
I am the type of person who acts in an
environmentally friendly way
I see myself as an environmentally friendly person
Recycling habit (Cronbach’s a = 0.81) 6.20 1 7
(1.11)
Sort and recycle glass bottles
Sort and recycle paper/cardboard
Sort and recycle rigid plastic packaging (e.g. milk
bottles)

Note: All items were assessed on 7-point Likert scales; higher values correspond
to stronger agreement with the statement or higher frequency of recycling habit.
FW=Food waste.

Step 2 involved estimation of a fractional multinomial logit (fmlogit)
model using the Stata fmlogit package developed by Buis (2008). It is a
multivariate generalisation of the fractional logit model following Papke
and Wooldridge (1996). The fmlogit model is estimated by maximising
the log-likelihood function of a regular multinomial logit using the
proportions as dependent variables and using robust standard errors,
which can measure shares of outcomes or multiple proportions (Mul-
lahy, 2015). It models a set of dependent variables that each must range
between 0 and 1 and must always add up to 1 for each observation (Buis,
2008).

In the present study, our model aims to understand the relationship
between attitudinal, behavioural, and contextual factors and the

Table 1

Summary statistics of socio-demographic and household characteristics (n = 1030).
Variable Definition Mean (SD) Min Max
Women 1 = Women; 0 = Otherwise 0.50 (0.50) 0 1
Age Years old 46.45 (16.95) 18 92
University educated 1 = University education; 0 = Otherwise 0.36 (0.48) 0 1
Household income® Thousands of AUD per year 85.23 (52.53) 12.25 222.30
Share of life in Australia Number of years living in Australia over age (years) 0.52 (0.32) 0.03 1
Live in a unit 1 = Yes; 0 = No 0.13 (0.34) 0 1
Household residents Number of residents living in the household 2.79 (1.31) 1 10
Have children younger than five years old 1 = Yes; 0 = No 0.13 (0.33) 0 1
Have a kitchen caddy 1 = Yes; 0 = No 0.56 (0.50) 0 1
Ability to compost 1 = Have the ability to make compost, and use the compost generated; 0 = Otherwise 0.57 (0.49) 0 1
Have pets 1 = Yes; 0 = No 0.65 (0.48) 0 1

Note.

@ Household income is a semi-continuous variable.
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proportion of FW sorted to sustainable and unsustainable destinations.
The proportional values indicating the percent of household FW
disposed of in the six destinations sum to 1 and are the six dependent
variables used in the analysis (Table 3). The values are negatively
correlated and range between 0 and 1 inclusively, and thus, meet the
requirements for an fmlogit model. Robust standard errors were used in
the model estimation to, in-part, control for heteroskedasticity (Papke
and Wooldridge, 1996).

4. Results and discussion
4.1. Respondent characteristics and their FW disposal practices

A total of 1030 respondents completed the survey. Socio-
demographic and household characteristics of participants are shown
in Table 1. On average, 50% of the respondents were female, the average
age was 47 years, and 36% were university-educated. Seventy-eight per
cent of respondents were born in Australia. Almost two-thirds of
households had at least one pet (65%). Overall, the gender, age distri-
bution and tertiary education attainment of the study sample matched
that of the general Australian adult population, within 5% (Australian
Bureau of Statistic, 2021).

Three households reported having no solid FW, therefore, 1027 ob-
servations were included in further analyses. Table 3 shows the average
proportion of total FW disposed of in each destination for all included
households. The largest proportion of FW was disposed of in the rubbish
bin (36%), followed by the green bin (32%), the recycling bin (12%), the
compost bin (10%), animal feed (6%), and sink and others (4%). Our
findings are consistent with Reynolds et al. (2014)’s estimate that
Australian households dispose of 20% of their FW through informal
routes, including home composting, feeding to pets and sewer disposal.
This also highlights the substantial amount of FW that cannot be
captured through auditing of formal waste management systems (i.e.
kerbside waste collection) (Reynolds et al., 2014).

4.2. Factors associated with ‘sustainable’ FW disposal behaviour

The following sections summarise and discuss the key results of the
fmlogit analysis. The average marginal effects from the fmlogit model
estimation are presented in Table 4.

4.2.1. Psychological factors

4.2.1.1. Perceived personal benefits. As shown in Table 4, each one-point
increase in perceived personal benefit score is associated with a 7.2%
increase in the share of FW sorted sustainably into the green bin and a
5.5% reduction in the share of FW disposed of unsustainably in the
rubbish bin. These results partially support HI.

Interestingly, our findings show that perceiving personal benefits
from use of the green bin is associated with a 2.0% lower share of FW
sorted into home compost/worm farm, which is also a sustainable
disposal option. This is consistent with previous studies which found
residents prefer to use the green bin over a backyard composter (Ladele
et al., 2021; Tucker et al., 2003). Wonneck and Hobson (2017) found
home composting decreased when kerbside green organics bins were

Table 3
Dependent variables, proportions of total household FW discarded in different
destinations (n = 1027).

Dependent variables Mean SD Min Max
Rubbish bin 0.363 0.339 0 1
Green organics bin 0.323 0.361 0 1
Recycling bin 0.115 0.169 0 1
Home composting 0.101 0.238 0 1
Animal feed 0.059 0.144 0 1
Sink and other 0.039 0.082 0 0.7
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introduced to households. As home composting requires knowledge
about composting, space and a use (e.g. garden) for the output (Edgerton
et al., 2009), these findings suggest that the green bin may be the option
requiring less effort to do 'the right thing’.

Two of the three statements in the ‘personal benefits’ index variable
relate to intangible benefits, i.e. feeling good and feeling morally right
when sorting FW correctly. Therefore, information campaigns that
trigger positive emotions as well as communicate the tangible benefits of
disposing of food may help encourage sustainable FW disposal
behaviour.

4.2.1.2. Perceived inconvenience and lack of personal control. Perceived
inconvenience and lack of personal control scores are negatively associated
with two of the sustainable behaviours (i.e. green bin and home com-
posting) and positively associated with all three unsustainable behav-
iours. Thus, these findings support our hypothesis, H2. Specifically, each
one-point increase in perception score, indicating a stronger belief that
sorting FW is inconvenient and out of personal control, is associated
with a 6.8% lower proportion of FW sorted into the green bin and a 1.5%
lower proportion of FW composted at home. In contrast, each one-point
increase in perception score is associated with 6.3%, 0.8% and 0.9%
higher proportion of FW disposed of unsustainably through the rubbish
bin, recycling bin, and sink and others, respectively.

Our inconvenience factor reflects perceptions including insufficient
information about what can go in the green bin, the cost of buying
equipment and supplies (e.g. kitchen caddy and liners) for sorting and
storing of FW, and the time and effort required to sort and store FW. This
suggests that households face several potential barriers when sorting
FW. First, households may have insufficient information regarding
appropriate/sustainable disposal destinations for different types of
waste, which is often a barrier to recycling (Knickmeyer, 2020) and
composting (Wu et al. (2019). Similar to recyclable materials that are
often categorised as ‘trash’ after being used and distorted (e.g. paper
after it has been cut, torn, or crumpled) (Trudel et al., 2015), rotten FW
can be perceived as trash that cannot be reused or recycled and may
therefore go directly to the rubbish bin. Second, studies have shown
hygiene issues are barriers to household participation in kerbside recy-
cling programs (Lee et al., 2017). For example, due to the degradable
nature of FW, storing FW can create undesirable odours and can be
untidy. Third, the time and effort needed for sorting FW is a barrier to
engaging in sustainable disposal behaviour, with Wu et al. (2019) also
finding that time pressure is one of the main reasons why individuals fail
to use their green kerbside composting carts. Lastly, cost of necessary
equipment can be a barrier. Previous studies have found that financial
factors (e.g. saving money) are often ranked above altruistic motivations
(e.g. environmental and social concerns) as determinants of FW mini-
misation (Quested et al., 2013). Structural modifications and provision
of subsidised or free products such as kitchen pails and composting re-
sources have been identified as possible strategies to address financial
concerns of households regarding sorting FW (Boonrod et al., 2015;
Sewak et al., 2021). Thus, different incentives from local governments
(e.g. council rate discounts) for households to sort their FW correctly,
could potentially result in more FW sorted sustainably; and could be
investigated in future research.

Additionally, our findings suggest that interventions that reduce the
time and effort required by households to sort FW sustainably and that
address households’ knowledge and information gaps are important. As
for the lack of knowledge about FW sorting, specific and tailored in-
formation provision programs, rather than those that raise general
awareness, are important for addressing behavioural change (Bernstad
etal.,, 2013; Roe et al., 2022). Miafodzyeva and Brandt (2013) suggested
that increasing awareness and knowledge about ‘concrete’ information
(e.g. how and what to recycle) is more effective at influencing recycling
behaviour than increasing ‘abstract’ knowledge (e.g. measures of gen-
eral recycling information).
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Table 4
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Average marginal effects for fractional multinomial logit modelling of household FW disposal (n = 1027).

Variable Sustainable FW behaviours Unsustainable FW behaviours
Green bin Compost Animal feed General waste bin Recycling bin Sink and other
Perceive benefits 0.072***  (0.009) —0.020***  (0.006) —0.003  (0.004) —0.055***  (0.009) 0.003  (0.005) 0.003  (0.004)
from sorting FW
Perceive sorting FW —0.068***  (0.007) —0.015***  (0.005) 0.004  (0.003) 0.063***  (0.006) 0.008*  (0.004) 0.009***  (0.002)
as inconvenient
and
out of personal
control
Environmental self- —0.042 (0.010) 0.031***  (0.007) 0.005  (0.005) 0.002  (0.009) 0.003  (0.006) 0.002  (0.002)
identity
Have a kitchen caddy 0.164* (0.021) 0.032**  (0.015) 0.016  (0.010) —0.200%**  (0.020) —0.007  (0.011) —0.005  (0.005)
Recycling habit (0.010) 0.000 (0.008) —0.002 (0.004) —0.005 (0.009) —0.015%* (0.006) —0.006*** (0.002)
Have the ability to (0.019) 0.146***  (0.011) 0.029***  (0.008) —0.034**  (0.017) —0.013  (0.011) 0.009  (0.005)
compost
Have pets —0.011 (0.020) 0.001 (0.015) 0.068*** (0.007) —0.054%** (0.019) —0.007 (0.012) 0.002 (0.006)
Female —0.016  (0.018) —0.012  (0.013) 0.014  (0.009) 0.016  (0.017) —0.006  (0.011) 0.003  (0.005)
Age 0.000  (0.001) 0.002***  (0.000) 0.001**  (0.000) —0.002***  (0.001) 0.000  (0.000) —0.001***  (0.000)
University educated 0.043**  (0.020) 0.007  (0.015) 0.001  (0.010) -0.022  (0.019) —0.021*  (0.013) —0.008  (0.005)
Share life in Australia 0.038 (0.038) 0.068** (0.027) 0.045%* (0.018) —0.074** (0.033) —0.063%** (0.018) —0.014 (0.009)
Household size —0.010  (0.008) 0.013**  (0.005) 0.003  (0.003) —0.009  (0.007) 0.002  (0.004) 0.000  (0.002)
Live in a unit —0.083***  (0.027) 0.010  (0.021) —0.001  (0.011) 0.054**  (0.025) 0.004  (0.015) 0.016*  (0.008)
Have a child younger 0.019 (0.029) —0.037** (0.018) 0.021 (0.015) —0.005 (0.023) —0.001 (0.017) 0.003 (0.007)
than five years old
Household income 3.7E-08 (1.8E- —2.3E-07 (1.5E- —5.9E- (9.4E- 4.4E- (1.7E- —1.7E-07 (1.2E- —1.7E-08 (4.9E-
07) 07) 08 08) Q7%** 07) 07) 08)
Number of 1027
observations
Wald y2 1028.09
Log pseudolikelihood ~ —1295.56
Prob > y? 0.000

Note: ***p < 0.01, **p < 0.05, *p < 0.1; Robust standard errors in brackets; FW=Food waste.

4.2.1.3. Environmental self-identity. Environmental self-identity is
significantly and positively associated with a higher proportion of sus-
tainable FW disposal. Each one-point increase in environmental self-
identity score is associated with a 4.2% reduction in the share of
household FW sorted into the green bin and a 3.1% increase in the share
of household FW composted. This result partially supports H3, as it
appears that environmental self-identity is associated with sustainable
FW disposal behaviour (specifically, home composting). Further, this
finding reveals that home composting is generally preferred over the
green bin when environmental self-identity is considered.

Previous empirical studies reported mixed findings about the rela-
tionship between environmental concern and FW behaviour (Chen,
2019; Diaz-Ruiz et al., 2018; Elimelech et al., 2019). Our results suggest
that when environmental concerns become part of an individual’s
self-identity, environmentally friendly behaviours/actions may become
part of an individual's lifestyle (i.e. as a means of reinforcing
self-identity). Insight on the predictive value of environmental
self-identity could also have some policy implications. For example, this
behaviour could be strengthened by reminding individuals of their
pro-environmental attitudes and by helping them understand the
connection between FW and its positive avoided impact on the envi-
ronment when disposed of into a sustainable waste stream (Van der
Werff et al., 2014).

4.2.2. Waste-related behaviours

4.2.2.1. Recycling habits. Table 4 shows households that more
frequently recycle their non-organic materials (e.g. glass, cardboard)
disposed of a statistically higher proportion of their FW in the green bin
(each one-point increase in recycling frequency score is associated with
an additional 2.7% of household FW sorted to the green bin), and a
smaller proportion to unsustainable disposal streams. The results also
show that people who more frequently recycle their inorganic waste
dispose of a smaller proportion of their FW to unsustainable disposal

streams, specifically into their recycling bin and down the sink (each
one-point increase in recycling frequency score is associated with a 1.5%
and 0.6% decrease in FW sorted to the recycling bin and down the sink,
respectively). These findings suggest that H4 is supported.

Our results differ to those of Diaz-Ruiz et al. (2018) who did not find
a significant association between non-organic recycling and FW mini-
misation behaviour; however, Tonglet et al. (2004) found that previous
recycling experience positively influences recycling behaviour. This
suggests 1) FW prevention and FW sorting are distinct behaviours, and
2) sorting recyclables and sorting FW can be related and given that the
non-organic recycling stream has been around longer, insight about the
successes and failures of engaging residents in non-organic recycling
could potentially be applied to organic recycling.

While on average the households in our sample almost always
recycle non-organic materials (Table 2), they sort less than one-half of
their FW sustainably. This suggests that the sorting of FW is not yet as
habitual among households as is the recycling of non-organic materials.
Future studies could explore how a stronger connection between the two
streams (non-organic and organic recycling) and promoting the value of
FW as a recyclable material could impact FW sorting behaviour.

4.2.2.2. A tool to collect FW in the kitchen. The presence of a kitchen
caddy (or a similar tool) in the kitchen was associated with a signifi-
cantly higher share of household FW channelled into sustainable
streams (an additional 16.4% and 3.2% of FW sorted in the green bin
and compost, respectively), and a lower proportion of FW disposed of in
unsustainable streams (a 20.0% reduction in FW disposed of in the
rubbish bin). These findings support H5. Interestingly, of all the pre-
dictor variables included in the model, the presence of a kitchen caddy
was associated with the largest reduction in unsustainable sorting
behaviour.

These results are in line with Bernstad (2014), who found an increase
in both the source-separation ratio and the amount of separately
collected FW in households that received sorting equipment. Bernstad
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(2014) proposed that this outcome could be an effect of improved
convenience and creation/enforcement of a social norm (i.e. the pres-
ence of a kitchen caddy gave residents the impression that all house-
holds in the area were sorting FW and it was “natural” and “normal”).

Several Australian councils have been implementing the provision of
a free or subsidised kit that includes a small (approximately 7 L) kitchen
caddy and a roll of certified compostable bags. This kit can be collected
at the council office, local library, or in a few cases, delivered to the
household (GISA, 2021). Although our results show that access to this
equipment can encourage a larger proportion of FW to be sorted sus-
tainably, only 56% of surveyed respondents reported having access to a
kitchen caddy (Table 1), and only 22% obtained their caddy from their
council. In 2020, an estimated one in five households in metropolitan
Adelaide had a kitchen caddy (GISA, 2021). This may be because most
councils require residents to collect them, which can be inconvenient
and may result in limited/unequal distribution to residents. Or it could
be because households are not aware of the opportunity. Therefore,
more work is needed to help determine how to promote and deliver the
caddies to residents more effectively. This could help to scale-up this
intervention, which has the potential to have a considerable impact on
the FW sorting behaviour of households.

4.2.3. Situational factors

Households that have the ability to make and use compost were
found to sort a significantly higher proportion of their FW into compost/
worm farms (an additional 14.6%) and animal feed (an additional
2.9%), and sort a lower share of their FW into the green bin (reduction of
13.6%) and the rubbish bin (reduction of 3.4%). Further, pet ownership
results in 6.8% more FW fed to animals and 5.4% less FW discarded into
the rubbish bin. These findings support H6.

Notably, a relatively small share of FW was recycled either by being
composted or being fed to animals (10% and 6% of total FW, respec-
tively; see Table 3) — despite these two options being ranked in the FW
hierarchy as more sustainable options compared to the rubbish bin.
Australians also rated home/backyard composting as the most preferred
policy to divert FW from the landfill (Benyam et al., 2018). This suggests
that these sustainable options may not have gained sufficient attention
and that ways to increase the accessibility of these streams could be
investigated further in future research. For example, Benyam et al.
(2018) suggested an important factor for successful implementation of a
home composting program includes understanding composting as
physically easy to do and that it brings many beneficial outcomes (e.g.
creation of natural fertiliser, save money from buying manufactured
fertilisers).

4.2.4. Socio-demographic and household characteristics

Several socio-demographic characteristics were controlled for in the
analysis, some of which were found to have a significant effect on FW
sorting behaviour (Table 4). These findings can be useful in designing
future interventions/information campaigns to target those individuals
and households that have more FW but are less likely to engage in
sustainable FW sorting and disposal practices.

Having a university degree was associated with relatively more FW
sorted into the green bin. While previous research also found that more
educated individuals tended to waste more food (Qi and Roe, 2016),
education was positively associated with recycling behaviour in nine of
15 previous studies (Miafodzyeva and Brandt, 2013).

Living in a unit was significantly associated with less household FW
sorted into the green bin and more FW disposed of in the general waste
bin. Previous studies have also found that households residing in non-
detached dwellings such as a unit or an apartment, are less likely to
sort both organic and non-organic waste compared to households in
detached dwellings (Ladele et al., 2021; Miafodzyeva and Brandt, 2013).
Miafodzyeva and Brandt (2013) suggested that a possible reason for this
may be the lack of space available for waste sorting equipment (e.g. bins,
kitchen caddies). Knickmeyer (2020) provided a thorough review of the
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primary social factors influencing waste sorting behaviour and
concluded that waste management systems should be tailored to meet
the needs of households living in different types of buildings in urban
and high-density areas.

Home composting was positively associated with age, a higher pro-
portion of life lived in Australia, and household size, and negatively
associated with having a child younger than five years old. Our findings
are consistent with Wu et al. (2019) who reported that older people are
more likely to use home composting while young adults did not use
composting carts due to perceived lack of time. This may be explained as
older people having low inconvenience costs while young people tend to
incur high inconvenience costs (Lee et al., 2017).

Higher income households were shown to sort a higher proportion of
their FW into the general waste bin. This is concerning as other studies
have reported a positive relationship between FW volume and levels of
affluence (Aschemann-Witzel et al., 2019). Therefore, managing FW
may become a greater issue as the affluence of households in developing
economies increases.

4.3. Research implications

The results are applicable to countries or jurisdictions where it is
more economical to collect food organic waste than it is to send it to
landfill. This means the proportion of FW in the residential general
waste bin is relatively high and the costs of landfilling become signifi-
cant and unsustainable compared to collecting, transferring and recy-
cling the FW (Pearce, 1976). For example, countries or cities where FW
is reported to comprise approximately one-half of municipal solid waste
include Denmark (Edjabou et al., 2016); Israel (Elimelech et al., 2018);
Shanghai, China (Wang et al., 2021).

The results are also applicable to waste management systems where
other organic materials (e.g. biodegradable food packaging, coffee cups
and cutlery) can be added into the organic stream. For example, many
countries have banned or have pledged to ban single-use plastic in the
near future, leading to increased production of biodegradable packaging
materials (Dey et al., 2021; Rankin, 2019). This volume of compostable
products can increase the need for an organic waste collection system.

South Australia provides an interesting example of a developed
economy that provides its urban residents with access and the necessary
infrastructure to improve their sustainable disposal behaviour. Our re-
sults suggest that when an organic management system is in place and
available for all residents, more than one-half of household FW is still
disposed of in the general waste bin. This is a message for countries that
plan to implement an organic waste collection system to pay attention to
promoting households’ personal benefits and environmental impacts
from the start when launching a new system.

4.4. Study strengths, limitations, and future research

To our knowledge, this is the first study to analyse how households
use multiple FW disposal streams and the factors associated with sus-
tainable disposal behaviours. Our study setting provided a unique
context where all households had access to at least one sustainable
disposal stream — the green organics bin which is part of the kerbside
waste disposal system.

When interpreting the findings, it is important to take into consid-
eration that the beliefs and attitudes reported are associated with the
respondent alone, while the FW behaviour is associated with the col-
lective household. Thus, the beliefs and attitudes of the surveyed re-
spondents may differ from other household members and may not be
consistent with the reported sorting behaviour of the household as a
whole. Further, the study was conducted in metropolitan suburbs where
all residents had access to a green organics bin and kerbside collection.
The green waste collection system in our study area allowed disposal of
both FW and organic garden waste; however, this disposal option may
be different in other areas (e.g. other Australian local governments may
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only accept garden waste in the kerbside collection).

It is worth noting that waste regime (i.e. relevant policies that local
governments are implementing) is one of the key situational factors that
directly influences household sorting behaviour (Jereme et al., 2018;
Ladele et al., 2021). Policies which enforce sorting FW versus those that
facilitate voluntary sorting of FW will result in different outcomes
(Huang et al., 2014). For example, Shanghai’s residual waste declined
significantly when waste sorting became compulsory in 2019 (Wang
et al., 2021). However, mandating waste sorting behaviour should be
considered carefully as the outcomes will depend on complex political,
social, and economic factors (Tilman and Sandhu, 1998).

Thus, the present research can provide a case study for future
research into the role of local government policy in FW sorting behav-
iour. Future research can advance our work by exploring FW disposal
behaviour in other regions or countries that have different waste man-
agement regimes to understand how local government policy can in-
fluence residents’ waste disposal behaviour. Our findings indicate that
several psychological factors, waste-related behaviours, and socio-
demographic and household characteristics influence household FW
disposal. However, these factors may vary between different house-
holds. Future research might, therefore, consider demographic, psy-
chographic, or behavioural segmentation analysis to identify target
groups for behavioural interventions. For example, non-detached
dwellers (i.e. apartment residents) were found to have less sustainable
FW disposal behaviour. This may be a result of complex factors such as
lack of space, sharing bins with neighbours and their household char-
acteristics. Future research might explore this association further to aid
the design of interventions for this population group, which is likely to
grow with urbanisation.

5. Conclusions

Several FW disposal practices can be used by households. The find-
ings of this study provide a comprehensive understanding of house-
holds’ varied FW sorting and disposal behaviours, which is critical to
promoting sustainable practices (e.g. reusing for animal feed, home
composting, and sorting into the green organics bin for kerbside
collection) while avoiding unsustainable practices that lead to disposal
in landfill. Our analysis shows that more household FW is discarded into
the general waste bin than any other available disposal stream,

Appendix A. Supplementary data
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including the green bin.

Overall, our results indicate the FW-related behavioural and
contextual factors have the largest positive impact on households’ sus-
tainable sorting behaviours, such as having a tool to collect FW, recy-
cling habits, or having the ability to make and use compost.
Additionally, perceiving personal benefits of sorting FW to the green bin
promotes the use of this sustainable disposal stream, and perceiving
costs of inconvenience hinders this practice. However, compared to
behavioural and contextual factors, these perceptions are less influential
on sustainable sorting behaviours.

Our findings are expected to be of interest to local government and
the waste management industry working on the circular economy.
Overall, the findings can help to inform strategies for promoting sus-
tainable FW disposal practices to divert FW from landfill.
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Appendix 1

List of different types of food waste that households may produce in a typical week.

Solid FOOD WASTE:

=<
)
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o

. Fruit and vegetable scraps/peels/stems (e.g. potato peels, apple core)

. Fish skeletons/offcuts, seafood shells and eggshells
. Meat, fish, seafood (e.g. mince, fish fillet) and eggs
. Hard dairy products (e.g. cheese, butter)

. Soft dairy products (e.g. yogurt, sour cream)

NGB WN -

9. Bread and cereals (e.g. bread, rice, pasta, couscous, breakfast cereals, pasta)

10. Mixed leftovers from cooked meals, chilled or frozen ready meals, takeaway/home delivered meals

11. Sugar, chocolate, confectionary, crisps and ice-cream

Liquid FOOD WASTE:

1. Cooking oils

2. Non-alcoholic beverages (e.g. milk, juice, carbonated drinks, coffee)
3. Alcoholic beverages (e.g. wine, beer)

. Uneaten fruits and vegetables including fresh and frozen products (e.g. rotten fruits and vegetables)
. Offcuts/bones/skins of meat and poultry (e.g. chicken bones and skins, pork fats)

. Other inedible items or by-products of food and beverage preparation (e.g. tea bags, coffee grounds) and paper towels

o o o o

«
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oo
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