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A B S T R A C T

Increasing landfill and environmental costs are driving municipalities to search for effective policies to change
household food waste disposal, balancing competing attributes such as effectiveness, fairness and feasibility. In
order to better understand households' policy perspectives, we conducted an online survey with 1520 South
Australians regarding four different food waste policies, namely: 1) frequency-based pricing for bin collection; 2)
penalties for bin misuse; 3) changing bin collection timing; and 4) extension and education. A structural equation
modelling approach was used to model overall policy preference, based on perceived policy attributes and
household socio-demographics. Results highlighted that respondents' rated economic incentives (pricing and
penalties) as the most effective in changing food waste behaviour, but rank these policies low in feasibility or
acceptability. Conversely, education and information campaigns were rated as the lowest in effectively changing
behaviour, but the most acceptable and fairest policy overall. Overall, respondents from households producing
less food waste were more favourable towards introducing economic incentive food waste policies.

1. Introduction

Food waste is a growing global concern that leads to a variety of
environmental, social and economic issues (Food and Agriculture Or-
ganization [FAO], 2019). Globally, 1.3 billion tonnes of edible food,
accounting for a third of global food consumption, is wasted annually
(FAO, 2015). Food waste not diverted into an organic bin often ends up
in landfill wasting economic resources and contributing to environ-
mental degradation through the production and release of greenhouse
gases (Grizzetti et al., 2013). In Australia, as in many other developed
countries, more than half of total food waste is attributable to house-
holds (Karunasena and Pearson, 2022). As a result, household food
waste is a key target for food waste reduction strategies among munic-
ipalities in Australia (Boulet et al., 2023; Australian Government
Department of the Environment and Energy, 2017) and globally (Du
et al., 2023; Verghese and Lockrey, 2019). This means programs aimed
at influencing household behaviour play a crucial role in policy strate-
gies designed to minimise food waste (Buzby and Hyman, 2012; Katare
et al., 2017). However, changing household behaviour remains a highly
uncertain endeavour, more so for governments and public organisations

for whom households are both policy targets and the original drivers of
policy demand. As a result, even small behavioural changes can be hard
to achieve with households often regarding pro-environmental activities
such as food waste reduction and diversion as having high inconve-
nience costs (Lee et al., 2017).

In Australia, as in many other regions, household waste collection is
a municipal government role based on a fixed-frequency waste collec-
tion service (Chowdhury and Chowdhury, 2007). Households are typi-
cally charged a waste collection fee at a fixed and homogenous annual or
quarterly frequency collected through municipal council rates. This
uniform charging policy does not account for the amount of waste a
household generates within the bin or the type of waste they generate
(organic, general, recyclables). Nor do uniform charging policies typi-
cally account for improper allocation of household waste to the appro-
priate collection receptacle (e.g. organic waste placed in general waste
streams). These policy characteristics along with other factors
contribute to limited external or policy incentives, and even potential
disincentives, for improved treatment of household food waste. For
example, the low collection frequency of organic bins (fortnightly) can
generate perceived (or real) sanitation issues and undesirable odours
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that disicentivise households from full and proper usage of organic
waste bin collection services (Department of Environment and Conser-
vation NSW, 2007; Benyam et al., 2020).

Hence, developing and implementing appropriate policies to inspire
individuals with the motivation to change food waste behaviour,
diverting home food waste away from landfill and towards green or-
ganics recycling, is critical and a current priority for Australian munic-
ipal government (Du et al., 2023; Verghese and Lockrey, 2019). Yet
policy design with respect to within-household behaviours can be
challenging (van Geffen et al., 2020). So, while there is substantial need
for policy change with respect to household food waste, there is also
substantial scope for adverse or even perverse outcomes (Skeldon et al.,
2018), as well as concerns around social protest from overly intrusive
household waste policies. Effective policy changes involving large-scale
behavioural changes require widespread public support (van Geffen
et al., 2020), which is associated with people's perceptions of such
policies (e.g. Anderson et al., 2017; Huber et al., 2020; Wan et al., 2017).
It is within this paradigm – one of a growing need for household food
waste policies to be improved but one also in which many households'
regard such policies as overly intrusive – that municipal governments
are seeking insights to design effective policies to reduce household food
waste that also have strong public support.

There is current limited research that examines households' percep-
tions of, and preferences for, food waste policies. The majority of pre-
vious studies have focused on the effectiveness of food waste policies
(Pinto et al., 2018; Reynolds et al., 2019; Young et al., 2017), whereas
details around the public's perceptions of other essential policy char-
acteristics are less known, though perceived fairness and unintrusive-
ness have been shown to be important characteristics that underpin
overall views on the acceptability of a policy (e.g. Huber et al., 2020;
Börjesson et al., 2016).

Moreover, household behavioural change is a complex process with
interactions between household characteristics, policy structure,
perceived policy impacts/outcomes and overall policy preference
(Benyam et al., 2018; van Geffen et al., 2020). There remains limited
concrete research to support the design of household food waste
reduction and diversion programs. In particular, there is a gap in un-
derstanding around the types of policies that households may regard
overall positively, the characteristics of policies regarded positively or
negatively by households, and the characteristics of households them-
selves that describe cohorts with substantially different views on
household food waste policies. These limitations hinder the ability of
municipal governments to create effective, efficient, and broadly
accepted policy programs for improved management of household food
waste.

We worked with a major provider of municipal waste services in the
Adelaide region of South Australia (SA) to select and describe prospec-
tive policies with objectives to: (1) reduce household food waste; and (2)
increase the utilisation of the existing organic waste stream for
remaining household food waste. The aim of this study is to understand
a) the public's perceptions towards the most effective policy approach in
generating changes in household food waste behaviours; and b) which
form of policies are more likely (or less likely) to have has widespread
approval. The study considers four potential policies, namely: (1)
charging based on bin frequency collection; (2) penalties for food waste
contamination; (3) changing the frequency of bin collection; and (4)
information, social norm messaging and education. The focus of this
study is on the interactions between households' various perceptions of
proposed policies, and how those perceptions relate to overall prefer-
ence and views of the policies. A Structural Equation Modelling (SEM)
framework was used to examine mediation pathways for food waste
policy preferences of households in SA.

This study contributes to the literature in a number of ways. First,
this study provides insights into public overall views into different
policies and also explores the perceived consequences of policies in
terms of their attributes that commonly underpin their favourability (or

unfavourability). Secondly, unlike most other policy studies, which only
focus on one or two policies, this study compares overall views for
multiple policies, including the policy interventions in all main cate-
gories (e.g. structural changes to waste collection, market-based in-
struments, information and education campaigns). Thirdly, by
investigating the impacts of various variables on the public perceived
consequences of policies, this study identifies cohorts in society may be
opposed/supportive of various policies. This provides essential infor-
mation to support the government in developing effective policies to
obtain sufficient public support, thus stimulating households to change
food waste behaviour.

2. Overview on food waste policies and behavioural responses

2.1. Food waste policy overview

Food waste policies can be divided into three main categories: (1)
market-based instruments (e.g. pricing and penalties); (2) information
and education campaigns (e.g. social norms, information, education);
and (3) structural changes to waste collection (e.g. providing increased
collection services for green organics, decreasing the frequency of the
landfill bin, or allowing food waste to go into the green organics bin).

Market-based instruments are policy tools that aim to divert food
waste from landfill and reduce food waste through economic incentives,
namely fees, taxes, pricing, penalties, and subsidies (e.g. landfill levies,
price support mechanisms or incineration taxes) (UNEP, 2014; Schanes
et al., 2018). Previous studies have found evidence from other countries
that market-based instruments, such as a weight-based waste fee system
and taxes, can have significant waste reducing and recycling effects
(Dahlén et al., 2007; Dahlén and Lagerkvist, 2010; EEA, 2009; Pfister
and Mathys, 2022; Reichenbach, 2008; Skumatz, 2008). However, other
studies have highlighted that waste disposal fees as a policy instrument
might not be efficient in reducing the generation of food waste overall
and may generate unwanted side effects such as an increase in illegal
dumping (Bartelings et al., 2004; Hamilton and Richards, 2019; Kir-
akozian, 2016).

Information-education campaigns are one of the most commonly
implemented tools for food waste prevention and reduction, aiming at
providing information to the target group, such as households, to change
their behaviour (Priefer et al., 2016; Schanes et al., 2018; Fight Food
Waste CRC, 2022). Previous studies have shown varied results regarding
the success of this intervention. Some studies found that information-
education campaigns can change food waste behaviours - leading to
substantial food waste reduction (Martins et al., 2016; Reynolds et al.,
2019; Young et al., 2017). However, some evidence shows that infor-
mation approaches are generally less effective than other types of in-
terventions as they may raise awareness but do not always change
behaviours (Abrahamse and Matthies, 2018; Staats et al., 1996). Also, a
number of authors have suggested that such campaigns could be inef-
fective if implemented alone (Quested et al., 2013; Secondi et al., 2015),
indicating the need for such campaigns to be combined with other
strategies to achieve long-term behavioural change (Bernstad et al.,
2013; Dai et al., 2016; Hamilton and Richards, 2019).

Research involving structural changes to waste collection has found
that a reduction in the collection of general waste from weekly to fort-
nightly led to more recycling (WRAP, 2009). Xu et al. (2023) found that
changing waste collection services (such as introducing a green organics
bin service and allowing food waste to be diverted into it) increased
diversion rates in Adelaide, South Australia.

2.2. Behavioural policy responses in wider environmental and health
literature

Although research on food waste is growing, few studies have
examined household behavioural preferences across a variety of
differing food waste policies and how these are related to concepts

B.S.A. Wheeler et al. Ecological Economics 227 (2025) 108431 

2 



underpinning the performance of behavioural change policies. Behav-
ioural responses to public policies have been a key area of research
across a range of literature, including economics, social psychology,
political science andmore. This research identifies a range of factors that
influence, firstly, preferences for policies and, secondly, (expected or
actual) behavioural responses to proposed policies based on both the
policy and whether that policy is regarded positively by individuals or
cohorts.

The key factors identified across a number of the literature include
acceptability, fairness, feasibility, intrusivity and effectiveness. We are
particularly interested in this study on how people's overall views on
policy community factors drive their own personal individual prefer-
ences on whether a policy is a ‘great idea and should be implemented’.

Acceptability of a policy can be linked to a number of factors (fair-
ness, feasibility, intrusiveness and effectiveness) reviewed here, and
provides an indication of the overall acceptability of a policy (Ulph and
Ulph, 2021). Fairness has been widely explored with respect to prefer-
ences over policies across a number of literatures. Beyond well-known
justice frameworks (e.g. procedural and distributive justice), econo-
mists and social scientists have begun to explore the relationship of
people's fairness perspectives with behavioural responses to interven-
tionist policies. In general, the more fair a policy is perceived, the
greater the overall positive view towards it (e.g. Kim et al., 2013).
Feasibility judges how feasible someone views the implementation of a
policy to be given current institutions and technologies. In a study of
household food waste reduction, Mariam et al. (2022) find that feasi-
bility perceptions both play a major role in overall policy perspectives
and are malleable over time. Intrusiveness is the extent to which a policy
is regarded as intruding upon preferred behaviours, norms, or other
preferences of agents (e.g. Bos et al., 2015, 2018). It has been widely
explored as a key factor in policy perspectives for a range of policy
programs, including environmental policies and food waste policies. For
example Bos et al. (2018; 2015) show that perceived and actual intru-
siveness of a policy have major impacts on overall policy preferences,
behavioural responses to policies and even people's emotive responses to
policy interactions for nutritional policies. Effectiveness is the extent to
which the policy will be effective and efficient at achieving target ob-
jectives. Policy effectiveness plays a role in overall policy preference
based on linkages to cost efficiency and/or the use of valuable resources.
Akter and Bennett (2011) and Huber et al. (2020) found that a lack of
confidence in the effectiveness of policies would influence respondents'
decision to support the policy.

While many of the policy factors have been explored in a range of
literature, to the best of our knowledge, there are none that explore the
impact of the various factors on overall household food waste policy
views. Household food waste behaviours differ from other public envi-
ronmental behaviours in important ways that are likely to be related to
our individual policy factors, and also individual socio-demographics of
respondents, their location and their current food waste behaviour. We
investigate issues of policy views further in a structural equation model
of Adelaide residents' food waste policy preferences based on household
characteristics (e.g. current food waste behaviours, attitudinal factors,
socio-economic characteristics) - mediated by their policy perceptions.

3. Data and methods

3.1. Location and case study

Australia faces many of the same challenges around food waste be-
haviours as other developed countries (Ananda et al., 2021; Karunasena
et al., 2021; Reynolds et al., 2019; Wang et al., 2021) and has many
municipalities currently experimenting with alternative food waste
diversion programs, SA being one such state. The current aim of the SA
state government is for zero avoidable waste to be sent to landfill by
2030 (Green Industries SA, 2020). The current policy for waste charges
in most parts of Australia including SA is a single, uniform charge for

each household. We designed a survey to explore people's preferences
for differing food waste policies, and used SA as our representative state
case study to do so.

3.2. Data

This study used data from an online survey about food waste policies
in Adelaide (the capital and major population centre of SA), conducted
in mid-2022 by Pure Profile. The population surveyed were metropol-
itan Adelaide residents (i.e., not including rural SA residents). In total,
1520 households were surveyed, with a median completion time of just
over 21 minutes per survey. The survey was initially piloted among 100
households, with minor changes subsequently made. The survey was
originally stratified by location, age, and gender, to ensure a represen-
tative sample of the SA population.1 The response rate for the survey was
52%, or 60% when excluding the over-quota respondents.

The online survey questions covered the following information: food
waste policy views (e.g. attitudes towards the four policy programs
described below); food waste policy experiment; personal attitudes to-
wards the world's environmental issues; food consumption choices and
habits; food waste behaviours; and demographic, psychological and
socioeconomic characteristics of the respondent and household.

The mean age of respondents was 43, with an age range from 18 to
88. Most participants (62%) identify as female, whereas 38% identify as
male. The survey encompassed households of diverse sizes, ranging from
one to twelve members, with an average household size of three (see
Table B1 in Appendix B for the descriptive statistics).

The wording in the survey provided first detail about the existing
food waste policy in Adelaide, and then detail about alternative food
waste policy differences. Appendix A provides the exact wording. The
four policies reviewed in this study include:

1. Pricing by Bin Frequency Collection: Charges for the number of
times the red/blue (general) waste landfill bin is collected over a
normal rates period for a single household: This option would
involve household's fixed waste charges being converted to a per ‘lift’
bin charge, based on how many times their red/blue waste landfill
bin was picked up each quarter. Payment based on the frequency that
households' general bin was collected would encourage households
to divert more food waste into organic bins to reduce collection
times. There was no charge for collecting the green organics or yel-
low recycling bins.

2. Penalties: Fines and penalties for persistent contamination of organic
bins with non-organic waste by a single household. Such households
would be identified through random checks, with warning letters
issued first, and then a significant penalty (such as green organics bin
taken away) or monetary fine.

3. Bin Frequency Collection Structural Change: This option would
involve council2 changing the current frequency of bin collection
times. Green organics bin would be picked up more often (e.g.
weekly), with general red/blue waste (and yellow recycling) bin
picked up less often (e.g. fortnightly).

4. Information, Social Norms and Education: This would involve
councils providing new information to households on their general

1 We compared our survey sample to key SA ABS census population data, and
our survey sample results matched in terms of household income, age, children
in family and household details. We had slightly more females and older re-
spondents answering the survey than the SA population average, but this is
because our survey sample does not include anyone below 18. Females were
oversampled towards the end once minimum sample sizes were met, and we
controlled for gender in the regressions.
2 Council is Australian local government with the roles of decision-making,

communication facilitation between the community and the council, scrutiny
of decisions, representing their ward and others.

B.S.A. Wheeler et al. Ecological Economics 227 (2025) 108431 

3 



bin waste volumes, and launching large-scale education and infor-
mation campaigns on food waste. For example, on each rates notice,
households would receive information on how much tonnes were
thrown out in their general bin in that time-period, compared to
previous time-periods. Information would also be provided on the
average tonnage thrown out by other households in the council area.

To keep fatigue bias down, each respondent only answered two
policies allocated randomly with a view to achieving balance across the
policy options presented (consequently giving us a total of 3040 policy
observations to model overall). In particular, we were interested in
understanding respondents' overall views towards different food waste
policies, that is, why respondents thought (or did not think) that each
policy option ‘was a great idea and should be implemented in my area’.
Hence, we asked respondents to rank the following ‘policy preference’
statements on a 7-point Likert scale (1 = strongly disagree, 7 = strongly
agree):

• Acceptability: ‘This option would be unacceptable to most people’
(reverse-coded)3;

• Unintrusiveness: ‘Most people probably wouldn't be too affected by
this option’;

• Effectiveness: ‘This option would probably increase the diversion of
food waste into the green organics bin in my council area’;

• Fairness: ‘This option is unfair to some households’ (reverse-coded);
• Feasibility: ‘I don't see how this option would be able to be imple-
mented’ (reverse-coded).

Our overall dependent variable was respondents' overall individual
policy view. Respondents were asked: “I think this option is a great idea
and needs to be implemented in my area”, with answers provided on a 7-
point Likert scale (1 = strongly disagree, 7 = strongly agree).4 This was
particular for each policy assessed.

3.3. Econometric modelling methodology

The study used mediation analysis through a structural equation
model to assess the direct effect and the indirect effects of policies
dummies on overall view through different perceived consequences of
policies. Structural equation modelling is an established and well-known
statistical technique that establishes structural models to address
complicated behaviour relationships with a focus on latent variable
analysis and/or mediation and moderation of core hypothesises impact
pathways (Gunzler et al., 2013). Unlike general regression methods, it
allows the development of complex path models, allows for multiple
dependent variables that also act as independent variables in other
model elements, and can quantify direct and indirect effects allowing
inference on all elements of these complex models (e.g. Gunzler et al.,
2013; Kowalski and Tu, 2007). It fundamentally differs from regression
and provides a stronger inferential method compared to multivariate
linear regression techniques, including multiple regression (Cheng,
2001). Fig. 1 shows the pathways of policies, environmental concerns,

food waste behaviours and socio-economic status and other factors on
the overall policy view. These variables are selected based on the review
of other household food waste studies.

For respondent i, the mediation model can be specified as:

Acceptabilityi = Pir1 + X'i∂1 + e1i
Intrusivenessi = Pir2 + X'i∂2 + e2i

Effectivenessi = Pir3 +Xʹ
i∂3 + e3i

Fairnessi = Pir4+Xʹ
i∂4 + e4i

Feasibilityi = Pir5 +Xʹ
i∂5 + e5i

Overall policy viewi = Pijwj+ β1Acceptabilityi+ β2Intrusivenessi
+ β3Effectivenessi+ β4Fairnessi
+ β5Feasibilityi+X

ʹ
i∂6+ e6i

Corr (emi, eni) ∕= 0,m ∕= n,m,n = 1…,5; j = 1…,4

Pj is a vector of policy variables that include: (1) pricing frequency
collection charges; (2) penalties; (3) frequency bin collection structural
change; and (4) information, social norms, and education (this policy
group is set as base group). X is the vector of covariates that include a
variety of socio-economic factors, awareness of environmental issues of
waste generation and climate change, food consumption choice (e.g.
vegetarian or vegan or not), food waste behaviours (e.g. food waste
disposal via general bin, and kitchen caddy use) and knowledge of food
waste disposal; r,w, β and ∂ are coefficient vectors; ei is a vector of error
terms for the ith respondent that are allowed to be correlated between
consequence equations (but not between respondents).

The approach taken to check the violation of sequential ignorability
assumption was to apply a set of sensitivity analyses, that allow
consideration of the potential violation of sequential ignorability by
quantifying the robustness of empirical conclusions (Imai et al., 2010).
Moreover, to explore the influence of various factors on the overall view
of individual policy, we estimated four separate models for each policy
including different sets of covariates (see Fig. B1 in Appendix B for the
pathway of each policy).

4. Results

Table 1 presents the empirical results of various factors' direct, in-
direct, and total effects on the overall view of food waste policies,
mediated by five perceived consequences.

To better understand people's preferences, exploring the effects of
the perceived consequences of policies on respondents' overall views is
essential. The estimated results suggest that all perceived consequences
of policies are highly significant predictors of the level of individual
respondent agreement with the overall view that a policy is a “great
idea”.

Yet these perceived policy consequences played different roles in
overall policy views, while some perception factors appear to be far
more critical than others. First, the effectiveness of the policy has the
highest level of positive correlation with the overall view of the policy
(β=0.26; p<0.01). Second, concern around the fairness of the policy
significantly decreases the overall preference, signifying the importance
of effectiveness and fairness as policy criteria. This finding is consistent
with previous policy literature (e.g. Börjesson et al., 2016; Chung et al.,
2011; Huber et al., 2020).

Furthermore, our study provides insights into the significant impacts
of the other three perceived consequences (e.g. feasibility, acceptability
and unintrusiveness) on overall policy view. The impacts of these
perceived consequences are not negligible, although the magnitude is
not as large as those for effectiveness and fairness. Compared to fairness,
the unintrusiveness of the policy has a slightly weaker association with

3 We reverse-coded three questions in the modelling so all policy conse-
quences could be interpreted positively.
4 Respondents' overall policy view and other perceived consequences of

policies (e.g. acceptability, fairness, feasibility, unintrusiveness, and effective-
ness) are asked for each policy in the questionnaire. In the most empirical
model, this wide data is restructured to long-form so that policy dummies can
be generated. In this way policy dummies can be used as independent variables
so they can be compared in regard to the overall policy view and perceived
consequences of policies (see Tables 1, 2 and B2 in Appendix B). However, there
is an exception while modelling the influence of various factors on the overall
view of individual policy, since there is no need to compare the effects of
policies, the original data is therefore applied in this model (Table B3).
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the overall view of food waste policies (β=0.26; p<0.01 and β=0.24;
p<0.01, respectively). Acceptability is another policy aspect, and it is
positively associated with the overall policy preference (β=0.15;
p<0.01). In contrast, feasibility, whilst significant, has the least impact
on the overall policy preference.

4.1. Effects of different policies on perceived consequences and overall
policy view

The estimated results of mediation analysis also show that compared
to pricing, other policies except penalties are rated by respondents as
less effective in reducing food waste into landfill (by increasing usage of
the green organic bin) (Table 1) (β= − 0.01; p>0.1 for penalties; β=
− 0.13; 0.05 < p < 0.1 for bin collection frequency change; and β=
− 0.24; p<0.01 for information and education). However, penalties, bin
collection frequency change, and information and education are
perceived to be more fair and acceptable, and more unintrusive, while
the latter two policies are also considered more feasible than pricing.
Therefore, compared with pricing, more positive views on these three
policies are indirectly associated with a more positive overall policy
view through four of the five policy perception items (excepting effec-
tiveness). Specifically, people's higher indirect overall views on pen-
alties and information and education campaigns are mainly through
high unintrusiveness and high fairness, while people have higher indi-
rect overview of bin collection frequency change mainly due to positive
views on fairness and feasibility (Table B2 in Appendix B).

To compare the impact of all policies on perceived consequences and
overall policy view, a Wald test (Bollen and Stine, 1990; Wald, 1943)
was conducted of the coefficients obtained from mediation analysis,
which allowed the impacts in the order of magnitudes to be ranked (see
Table 2).

Coefficients of the policies of pricing and penalties on effectiveness
show no difference between them (β = − 0.01; p>0.1 in Table 1). Pricing
and penalties are, therefore, considered the most effective in reducing
food waste to landfills (by increasing usage of the green organic bin). In
contrast, bin collection frequency change and information/education

campaigns are believed by respondents to be less effective, while in-
formation/education campaigns are also less effective than bin collec-
tion frequency change based on the coefficients in Table 1 (β= − 0.13 for
bin collection frequency change and β= − 0.24 for information and
education) and the significant identified difference in the Wald test
(x2(1) = 2.77, 0.05 < p < 0.1).

In regards to perceived fairness, participants' view pricing as least
fair (Table 1). At the other end of the scale, penalties and information/
education are believed to be the most fair (the difference between them
is not statistically significant as shown in Table 2: x2(1) = 0.08, p>0.1).
This result suggests that a pricing policy is perceived as least fair even
though it is regarded as the most effective policy to reduce food waste
into landfill. Our results regarding perceptions of pricing policies coin-
cide with other environmental policy studies that found economic in-
struments (e.g. road pricing to reduce vehicle emissions, carbon taxes)
are regarded as less fair than other policies (e.g. information campaigns)
(Huber et al., 2020; Povitkina et al., 2021).

Results for unintrusiveness reflect those for fairness to a certain
extent with respondents regarding penalties and information/education
campaigns as the most unintrusive and pricing as the least unintrusive.
Bin collection frequency change is ranked in the middle. These results
correlate with Huber et al. (2020), in that fairness tends to mirror
perceived unintrusiveness.

Furthermore, pricing both has low acceptability and low feasibility.
The penalties policy shows similar patterns being considered slightly
more acceptable and with similar levels of perceived feasibility. These
findings are not surprising given the difficulty in monitoring household
waste streams under the current waste programs present in Australia.
This finding is in accord with other studies finding that food waste
penalties or taxes are less feasible because households can easily avoid
penalties by illegal dumping (including into neighbouring households'
bins), waste incineration or in-sink garbage disposals (Fullerton andWu,
1998; Hamilton and Richards, 2019). In contrast, information and ed-
ucation policy is viewed as the most acceptable, and bin collection fre-
quency change is believed to be the most feasible.

Regarding the overall view that the policy is a great idea (last column

Fig. 1. Outline of full path analysis model showing the direct and indirect effects of factors on overall policy view.
Four food waste policies include pricing, penalties, bin collection frequency, and information and education. They are dummies generated by reshaping the original
data so that they can be used as independent variables and therefore be compared in regard to the overall policy view and perceived consequences of policies. SES is
socio-economic status represented by a variety of socio-economic factors.
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Table 1
Empirical mediation analysis results of direct, indirect and total effects of various variables on overall policy view.

Direct effect Indirect effect Total effect

Variable Effectiveness Fairness Unintrusiveness Acceptability Feasibility Direct effect on
overall view

Indirect effect on
overall view

Total effect on
overall view

Concern about waste
generation

0.25***(0.02) 0.08**
(0.03)

0.06** (0.03) − 0.01 (0.03) 0.06**
(0.03)

0.13*** (0.02) 0.13*** (0.02) 0.26***(0.03)

Concern about climate
change

0.06***(0.02) 0.03 (0.03) 0.04* (0.02) 0.05** (0.02) 0.08***
(0.02)

0.06***(0.02) 0.05*** (0.02) 0.11***(0.02)

Engaged or contributed to
environment 0.08 (0.06)

0.20**
(0.08) 0.08 (0.07) 0.22***(0.07)

0.28***
(0.07) 0.04 (0.06) 0.15*** (0.05) 0.19** (0.08)

Live in separate house − 0.10 (0.06) 0.03 (0.08) − 0.05 (0.07) − 0.04 (0.08) 0.03 (0.07) − 0.11* (0.06) − 0.04 (0.05) − 0.15* (0.08)

Family with children 0.20***(0.06) 0.00 (0.08) 0.01 (0.07) − 0.01 (0.08)
− 0.17**
(0.08)

0.09 (0.06) 0.06 (0.05) 0.15* (0.08)

Vegetarian or vegan − 0.01 (0.12) 0.24 (0.16) − 0.09 (0.14) 0.46***(0.15) 0.15 (0.14) 0.12 (0.12) 0.12 (0.10) 0.24 (0.15)

European − 0.08 (0.05) − 0.13*
(0.07)

− 0.10* (0.06) 0.02 (0.06) − 0.00
(0.06)

− 0.08 (0.05) − 0.08* (0.04) − 0.16** (0.07)

Annual household income 0.00* (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00* (0.00) 0.00 (0.00)

Bachelor's degrees or above − 0.05 (0.05) 0.08 (0.07) 0.01 (0.06) 0.11 (0.07)
0.14**
(0.06) 0.03 (0.05) 0.04 (0.04) 0.06 (0.07)

Knowledge: food waste
should go into green bin

− 0.02 (0.06) 0.19**
(0.08)

0.11* (0.07) 0.05 (0.08) 0.16**
(0.08)

− 0.03 (0.06) 0.09* (0.05) 0.06 (0.08)

Number of people in the
household

− 0.07***
(0.02)

− 0.08**
(0.03)

− 0.07** (0.03) − 0.07**
(0.03)

− 0.06**
(0.03)

− 0.01 (0.02) − 0.08*** (0.02) − 0.09***(0.03)

Male 0.02 (0.05)
0.24***
(0.07) 0.27*** (0.06) 0.17**(0.07)

0.21***
(0.06) − 0.20*** (0.05) 0.18*** (0.04) − 0.02 (0.07)

Age − 0.00 (0.00)
− 0.01**
(0.00) − 0.00 (0.00)

− 0.01***
(0.00)

− 0.01***
(0.00) 0.00 (0.00) − 0.00*** (0.00) − 0.00 (0.00)

Food waste disposal via
general bin

− 0.00 (0.03) − 0.13***
(0.03)

− 0.10***
(0.03)

− 0.03 (0.03) − 0.02
(0.03)

0.02 (0.03) − 0.06*** (0.02) − 0.05 (0.03)

Kitchen caddy use 0.12** (0.06) 0.29***
(0.07)

0.05 (0.07) 0.10 (0.07) 0.22***
(0.07)

0.20*** (0.06) 0.16***(0.05) 0.36*** (0.07)

Food Waste Policy: Pricing (policy reference)

Penalties − 0.01 (0.07)
0.72***
(0.09) 0.61***(0.08) 0.39***(0.09) 0.07 (0.08) 0.13* (0.07) 0.40***(0.06) 0.53*** (0.09)

Frequency Bin Collection
Structural Change

− 0.13* (0.07)
0.53***
(0.09)

0.31***(0.08) 0.58***(0.09)
0.72***
(0.08)

0.02 (0.07) 0.31***(0.06) 0.34*** (0.09)

Information, Social Norms
and Education

− 0.24***
(0.07)

0.70***
(0.09)

0.64***(0.08) 0.76***(0.09) 0.50***
(0.08)

− 0.03 (0.07) 0.40***(0.06) 0.38*** (0.09)

Acceptability 0.15*** (0.02) 0.15*** (0.02)
Unintrusiveness 0.24*** (0.02) 0.24*** (0.02)
Fairness 0.26*** (0.02) 0.26*** (0.02)
Effectiveness 0.36*** (0.02) 0.36*** (0.02)
Feasibility 0.08*** (0.02) 0.08*** (0.02)
Log likelihood − 98,484.13
R2 0.27
Number of observations 3040

Robust standard errors are reported in parentheses. *, ** and *** represents statistical significance at 10 %, 5 % and 1 % levels, respectively.

Table 2
Ranking of policies on five different perceived consequences and overall view using mediation analysis and Wald test.

Ranking Fairness Unintrusiveness Acceptability Feasibility Effectiveness Direct effect on
overall view

Indirect effect
on overall view

Total effect on
overall view

Pricing 4 4 4 3 1 2 4 4
Penalties 1 1 3 3 1 1 1 1
Bin collection frequency 3 3 2 1 3 2 1 2
Information and education 1 1 1 2 4 2 1 2

Wald test
Coefficient of penalties equals coefficient
of bin collection frequency

4.52** 13.77*** 4.72** 59.61*** 2.86* 2.28 2.00 4.48**

Coefficient of penalties equals coefficient
of information and education

0.08 0.09 18.28*** 26.55*** 11.28*** 5.04** 0.02 2.82*

Coefficient of bin collection frequency
equals coefficient of Information and
education

3.41* 16.07*** 4.42** 6.46** 2.77* 0.52 2.47 0.19

*, ** and *** represents statistical significance at 10 %, 5 % and 1 % levels, respectively.
Wald test compares the coefficients of different policies (except base group pricing) on perceived consequences and overall view. Ranking is based on the Wald test and
estimated results of three policies in structural equation model.
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in Table 2), penalties rank first in total effect on overall view, followed
by bin collection frequency change and information and education
ranking joint second as there is no significant difference between their
total effects; with pricing last. Sensitivity analysis indicates that results
are robust with no potential violation of the sequential ignorability
assumption (Imai et al., 2010).5

4.2. Other influences on overall policy views

Besides policy instruments, many other variables are also found to be
significantly associated with the five policy consequence perceptions
and so are found to influence overall policy view (see Table 1). Specif-
ically, environmental concerns and environmental group participation
play an essential role in perception. For example, concern about envi-
ronmental issues arising from waste generation significantly increases
perceptions of effectiveness, fairness, feasibility and unintrusiveness.
Concern about environmental issues from climate change also signifi-
cantly raises the perception of effectiveness and feasibility. Moreover,
people who engage with, or contribute to environmental groups, are
more likely to perceive all the food waste policies as fair, acceptable and
feasible. As such, results suggest that people with higher environmental
concerns and participation have more favourable overall policy views.
These findings are consistent with other studies, in that people with pro-
environmental behaviours are more likely to change their behaviour to
reduce food waste into landfill (Quested et al., 2013; Melbye et al., 2017;
Williams et al., 2018; Pellegrini et al., 2019; Chen, 2019) – and we show
they ultimately favour food waste policies.

Respondents who already have better food waste behaviours
(namely have reduced food waste and are putting food waste in the
organics bin) tend to be more favourable overall towards all food waste
policies. Specifically, people who dispose of more (less) food waste in
landfill are less (more) likely to consider any of the policies as fair and
unintrusive. In contrast, people using caddies to collect food waste tend
to view all the policies to be effective, fair and feasible and therefore
have a higher overall view of all policies.

Socio-economic and other factors also affect perceptions in different
ways. Specifically, males are more receptive to food waste policies as
they are more likely to believe such policies to be fair, feasible and have
low intrusivity. Higher educated people and those with more food waste
disposal knowledge believe food waste policies to be more feasible;
while people with more food disposal knowledge are also more likely to
view food waste policies as fair and having higher levels of unin-
trusiveness. Larger families with more people in households have a
lower overall policy view, but other socio-economic characteristics such
as age and income do not significantly affect the overall policy view,
while living status and family size only have marginal significant effects.
Many of these findings on socio-economic characteristics are reflected
somewhat within the general food waste attitude and behaviour litera-
ture (e.g. Fami et al., 2019; Secondi et al., 2015; Visschers et al., 2016).

To test the influence of these characteristics on the views of each
policy, we ran separate models for each. Results are shown in Appendix
B. Like our pooled model (Table 1), the estimated results of separated
models show that people with higher environmental concerns and
participation, smaller household size, better food waste behaviours and
caddy use, generally have significantly more positive views of food
waste policies (Table B3 in Appendix B). More specifically, people with
higher environmental concerns have a significantly higher overall view
of all four policies. People using akitchen caddy are associated with a
higher overall view on three policies: pricing, penalties, and information
and education campaign, while people disposing food waste in organics

bin are more favourable to pricing and penalities. It indicates people
with better food waste behaviour are more favourable to a variety of
food waste policies, but especially economic incentives. It makes sense
as households with better food waste behaviour are more likely to
generate less food waste and consequently incur lower costs for the
collection of their general waste bin, and also are less likely to pay
penalties for the reduced contamination in their organic bin.

In contrast, people with larger family sizes are less likely to prefer bin
collection frequency change and information and education campaigns.
The reduced overall view of bin collection frequency change might be
because large families generate more waste and therefore the reduced
collection frequency of general bins can not meet their needs. In
contrast, the reduced preference for information and education cam-
paigns might arise from time constraints in large families. Interestingly,
families with children were more likely to have a higher overall view of
penalties.

5. Discussion

Developing food waste policies to reduce food waste, divert food
waste from landfill and mitigate rising environmental deterioration (and
associated economic issues) is a major emerging challenge for Austrlaian
municipalities. To effectively implement policies and achieve policy
goals, understanding public preferences and perceptions towards such
policies is likely to be an important prerequisite to gaining sufficient
public support. In-turn, public support for behavioural change policies,
the perceived acceptability of these, is regarded as a critical element of
policy performance. Our study sheds light on why people support certain
policy instruments, while opposing others. We provide quantitative
findings on the influence of public beliefs around policy consequences
on overall policy view, along with other drivers of perceptions around
different policy consequences – encompassing effectiveness, fairness,
unintrusiveness, acceptability and feasibility. However, we acknowl-
edge the limitations of our dataset as being based on people's percep-
tions only, and undertaking real-world experiments or data analysis of
actual councils strategies in Australia would be highly advantageous.

Estimates of mediation analysis show that economic instruments,
such as pricing and penalties, are perceived to be the most effective
policy to increase the diversion of food waste into approved organic
waste streams, thereby reducing food waste in landfill. This finding is
consistent with previous food waste policy studies, which found that
economic instruments are efficient with a significant waste-reducing
effect (Dahlén et al., 2007; Skumatz, 2008; Reichenbach, 2008; EEA,
2009; Dahlén and Lagerkvist, 2010). However, even though pricing is
the most effective policy in reducing food waste in landfill, it is
considered the least fair compared to all other policies – even less fair
than financial penalties for placing food waste in general waste bins.
Furthermore, pricing is ranked the lowest in terms of acceptability,
feasibility and unintrusiveness. This explains why there is minimal
support and a low overall view for pricing schemes, even though such
policies have often been regarded as the most effective (Bamberg and
Rölle, 2003). These results may be more of a function of the existing
program of waste collection with household waste based on streetside
bin collection in which it is not currently possible for households to
secure their own bins against usage by other households – as a result it is
very difficult for municipal governments to monitor and enforce waste
penalties.

Our proposed penalty-based policy fares much better when assessing
all the perceived consequences, ranking the highest overall. With similar
perceived effectiveness levels, penalties rank the highest in fairness and
unintrusiveness. The corresponding score in acceptability is also higher
than pricing. What is most interesting is that respondents with reduced
food waste (namely discarding less food waste than the average in the
landfill bin) – are more likely to be supportive of economic incentives as
a food waste policy tool.

Both bin collection frequency change and information and education

5 Results of sensitivity analysis provided upon request. The goodness of fit is
checked while the comparative fit index (CFI) of the models is always greater
than 0.95, and the root mean square error of approximation (RMSEA) is always
less than 0.08, indicating reasonable fit.

B.S.A. Wheeler et al. Ecological Economics 227 (2025) 108431 

7 



are ranked in the middle, lower than penalties and higher than pricing.
Regarding information and education, previous studies and respondents
in this survey suggest that perceived low effectiveness in reducing food
waste in landfill contributes to a low overall view of education programs
(e.g. Quested et al., 2013; Secondi et al., 2015). Nevertheless, infor-
mation and education is regarded strongly as a policy in terms of being
considered most fair, most acceptable, most unintrusive, and as having
relatively high feasibility. Hence, this suggests that although informa-
tion and education campaigns are unlikely to be effective alone, they
may be effective when combined with other policies to increase food
waste reduction and diversion (Bernstad et al., 2013; Dai et al., 2016).

The bin collection frequency structural change scheme, which either
entails collecting the green organic bin more often or collecting the
general red bin less often, is not significantly different from information
and education. It is perceived to be more effective than information and
education, but slightly less effective than economic instruments in
reducing food waste in landfill. However, the feasibility of bin collection
frequency is perceived as the highest among all policies but as being
somewhat low in fairness. Overall, according to the total overall view,
penalties rank first; bin collection frequency change and information
and education joint second; and pricing last.

There are several limitations of our study that future research could
overcome. First, this study focuses on four policy options using an online
survey, and respondents' policy perceptions are subjective. A real-world
experiment would increase insights into household behaviour, as well as
investigate different combinations of food waste policies (e.g. regula-
tions and regulatory instruments, “pay-as-you-throw”, the weight or
volume charging schemes). Second, this study focuses on the population
of metropolitan Adelaide, a clearer picture of public preferences could
be obtained by including: a) more cities in Australia; and b) more cities
around the world. Additional research will allow the further develop-
ment of actionable plans and guidelines for policy-makers and councils
who seek to reduce food waste world-wide.

6. Conclusion

Given the goal of SA to achieve zero avoidable waste sent to landfill
by 2030, developing food waste policies that are effective, feasible and
acceptable to the public is critical to reducing food waste in landfill.
Using an online survey incorporating 1520 households in Adelaide, we
modelled how respondents form their preferences over different food

waste policy instruments (namely pricing, penalties, bin timing collec-
tion change and education) based on what they thought were perceived
consequences, as well as their current food waste behaviour and socio-
economics. This study highlights that effectiveness and fairness are
considered by households to be the most important factors in influ-
encing their overall views. However, other perceived consequences –
such as unintrusiveness, feasibility and acceptability – also play an
important role in shaping overall public views and support towards
policy instruments. Overall, of the policy instruments, penalties ranked
first; followed by bin collection frequency change and information and
education; and pricing last. One interesting insight is that households
discarding less food in the landfill bin were more supportive of economic
incentive policy instruments than other households. Our research pro-
vides new insights for policymakers to design policies that could be more
efficiently implemented with greater public support.
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Appendix A. Survey experiment information

A.1. Food waste policy survey preamble

As outlined in the participation letter for this survey, food waste going into landfill represents a significant cost for Adelaide councils, plus having a
significant environmental impact. In order to meet changing goals of society with respect to food and green waste, there is an increasing need to
consider different policies for food waste by local councils.

An important element of changes to how waste is collected and treated is to understand household perspectives on the range of policy options
available.

The options presented here are hypothetical. However, they have been considered by councils and governments across Australia and interna-
tionally and thus may be considered as possible policy programs within South Australia. Understanding potential options for managing food waste.

In the following short section we will present you with two randomly selected policy options to approach food waste management in South
Australia. These options have been randomly selected from a large range of potential options, some of which are used elsewhere in Australia and
overseas, that could be considered for South Australia in the future.

Please note these options are only presented here to gain information on what options might be ‘best’ for South Australia from the perspective of
improved management of food waste and from the perspective of South Australians.

For each of the two options we will describe, briefly, how that option might work, then ask you to outline how your household would respond to
that policy, and seek your views/perceptions of that option. This provides you with the opportunity to express your interests or concerns on the options
presented to you.
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A.2. Food waste policy survey questions

Policy Option What It Involves… How it Would Work… Policy costs

Charges for the amount of
times the red/blue
waste landfill bin are
collected

This option would involve your fixed waste
charge per household being converted to a per
‘lift’ bin charge based on how many times your
red/blue waste landfill bin was picked up each
quarter (each 3 months).
There would be no charge for (correctly) using
your green organics or yellow recycling bin.

Waste trucks would use bin identifiers (by
household) to identify how many times your
landfill red/blue bins was picked up each
quarter, and charged accordingly per pickup.
A basic ‘lift’ allowance for each household
would be allocated for free for the quarter.
The charge rate would be calibrated to current
levels of bin usage so the ‘average’ household
would not see a change in costs. You would also
be able to reduce your waste bill by increasing
the correct utilisation of recycling and green
organics bins.

Costs for the program would be calibrated to
match current fixed costs of waste management.
There is opportunity for your household to save
on rates by reducing waste generation (you
would be charged less than the current fixed
charge regime if you are a high divertor of food
waste and recycling material to the green
organics and yellow recycling bins).

Penalties for persistent
green organics bin
contaminator
households

This option would involve council identifying
households that are persistent and significant
green organics bin contaminators.

This policy would be targeted at households that
are significant contaminators of green organics
bins (only a small number of households are
serious contaminators).
Such households will be identified through
random checks, with warning letters issued first,
and then a significant penalty (such as green
organics bin taken away) or monetary fine.
Revenue received from green bin organics fines
would fund ongoing educational food waste
campaigns

This policy should be cost neutral for councils,
and seek to reduce contamination issues and
increase the quality of the green organics
material provided for recycling.

Changing bin frequency
pickup

This option would involve council changing
frequency of bin collection times. Green
organics bin would be picked up more often (e.
g. weekly), with general red/blue waste (and
yellow recycling) bin picked up less often (e.g.
fortnightly).

There would be no change in waste landfill
charge costs for households.
Households could opt in to have their red/blue
waste bins picked up more frequently via the
council website, but at a higher cost for waste
collection.

This policy should be cost neutral for councils,
and seek to reduce the problems with smells and
mess from food waste in green organics bin.

Bin waste volumes
information provision

This option would involve councils providing
new information to households on their general
bin waste volumes, and launching large-scale
education and information campaigns on food
waste.
For example, on each rates notice, households
would receive information on howmuch tonnes
were thrown out in their general bin in that
quarter (or for the year), compared to previous
quarters (years). Information would also be
provided on the average tonnes thrown out by
households in the council area.

There may be a slight increase in waste charge
costs for households. This policy is dependent
upon waste trucks using bin identifiers (by
household) to calculate the weight of household
waste each quarter (year) by bin type (general,
recycling, and green bins).

Council costs for the bin identifiers and
education provision via rates notices would
increase, which may have to be funded through
a slight increase in waste charges. However, if
the program worked to reduce households'
general waste volumes, then councils' landfill
levies may decrease and offset the need to
increase rates slightly to households.

How would your household change behaviour under this policy of ____ (compared to now)? Please indicate the extent to which you agree with the
statements below about how your household food waste behaviours would change under this policy:

[7-point Likert scale from “Completely Disagree to ‘Neutral’ to “Completely Agree”]

• We would seek to reduce the total amount of our un-used food or food scraps
• We would seek to reduce the total amount of our unused food or food scraps going into the red/blue lidded waste landfill bin
• We would seek to increase the total amount of our unused food or food scraps going into the green organics bin
• We would seek to increase the total amount of our unused food or food scraps going into other sources (e.g. compost, garden, pets, other).

Please indicate your agreement with the following statements in regard to this option of ____.
[7-point Likert scale from ‘Completely disagree’ to ‘Neutral’ to ‘Completely agree’]

• I think this option is a great idea and needs to be implemented in my area
• This option would be unacceptable to most people
• Most people probably wouldn't be too affected by this option
• This option would probably increase the diversion of food waste into the green organics bin in my council area
• This option is unfair to some households
• I don't see how this option would be able to be implemented
• This option would cause other problems (eg ________________________).
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Appendix B. Figures and tables

Table B1. Descriptive statistics of variables (n = 3040).

Variable definition Mean Std.
Dev.

Min Max

Overall policy view: I think this policy is a great idea and should be implemented in my area: from 1 (completely disagree) to 7 (completely agree) 4.35 1.86 1 7
Unfairness: This option is unfair to some households: from 1 (completely disagree) to 7 (completely agree) – reverse-coded to represent Fairness 3.75 3.42 1 7
Effectiveness: This option would probably increase the diversion of food waste into the green bin in my council area: from 1 (completely disagree)
to 7 (completely agree) 4.75 1.44 1 7

Unacceptability: This option would be acceptable to most people: from 1(completely disagree) to 7 (completely agree) – reverse-coded to
represent Acceptability 3.50 2.95 1 7

Unintrusiveness: Most people wouldn't be too affected by this option: from 1 (completely disagree) to 7 (completely agree) 3.93 1.63 1 7
Unfeasibility: I don't see how this option would be able to be implemented: from 1 (completely disagree) to 7 (completely agree) – reverse-coded
to represent Feasibility

3.77 2.88 1 7

Concern about waste generation: from 1 (not at all serious) to 7 (extremely serious) 5.64 1.31 1 7
Increased food waste disposal via general bin: from 1 = discard much less food waste than average in the landfill bin to 5 = discard a lot more
food waste than the average in landfill bin 2.03 1.01 1 5

Kitchen caddy use: (Yes = 1; No = 0) 0.69 0.47 0 1
Concern about climate change: from 1 (not at all serious) to 7 (extremely serious) 5.83 1.57 1 7
Engaged with, or donated to environmental group (Yes = 1; No = 0) 0.24 0.43 0 1
Live in separate house: (Yes = 1; No = 0) 0.77 0.42 0 1
Family with children: (Yes = 1; No = 0) 0.37 0.48 0 1
Vegetarian or vegan: (Yes = 1; No = 0) 0.05 0.21 0 1
European: (Yes = 1; No = 0) 0.50 0.50 0 1
Annual household income: ($ ‘000) 94.66 63.04 25 300
Bachelor's degrees or above: (Yes = 1; No = 0) 0.39 0.49 0 1
Knowledge: food waste should go into green bin: (Yes = 1; No = 0) 0.79 0.41 0 1
Number of people in the household 2.85 1.37 1 12
Male: (Yes = 1; No = 0) 0.38 0.49 0 1
Age 43.37 15.55 18 88
Policy: Pricing Frequency Collection Charges: (Yes = 1; No = 0) 0.25 0.43 0 1
Policy: Penalties: (Yes = 1; No = 0) 0.25 0.43 0 1
Policy: Bin frequency Collection Structural Change: (Yes = 1; No = 0) 0.25 0.43 0 1
Policy: Information, Social Norms and Education: (Yes = 1; No = 0) 0.25 0.43 0 1

Fig. B1. Outline of full path analysis model showing the direct and indirect effects of factors on overall policy view on each policy.
SES is socio-economic status represented by a variety of socio-economic factors. Original data are used here while overall policy view and perceived consequences are
provided for each policies.

Table B2. Empirical mediation analysis results of indirect effects of policies through perceived consequences.

Indirect effects Indirect effect through
acceptability

Indirect effect through
unintrusiveness

Indirect effect through
effectiveness

Indirect effect
through fairness

Indirect effect
through feasibility

Total indirect effect
on overall view

Penalties
Overall policy
view

0.06*** (0.02) 0.15*** (0.02) − 0.00 (0.03) 0.19*** (0.03) 0.01 (0.01) 0.40***(0.06)

Bin collection
frequency
Overall policy
view

0.09*** (0.02) 0.07*** (0.02) − 0.05* (0.03) 0.14*** (0.03) 0.06*** (0.01) 0.31***(0.06)

(continued on next page)
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(continued )

Indirect effects Indirect effect through
acceptability

Indirect effect through
unintrusiveness

Indirect effect through
effectiveness

Indirect effect
through fairness

Indirect effect
through feasibility

Total indirect effect
on overall view

Information &
education
Overall policy
view

0.12*** (0.02) 0.15*** (0.02) − 0.09*** (0.03) 0.18*** (0.03) 0.04*** (0.01) 0.40***(0.06)

Robust standard errors are reported in parentheses. *, ** and *** represents statistical significance at 10 %, 5 % and 1 % levels, respectively.

Table B3. Selected results of mediation analysis: total effects of socio-economic and attitudinal factors on the overall view of four food waste policies.

Total effect on overall policy viewa Pricing Frequency
Change

Penalties Frequency Bin Collection Structural
Change

Information, Social Norms and
Education

Concern about waste generation 0.16** (0.07) 0.27***(0.06) 0.32*** (0.06) 0.31*** (0.06)
Concern about climate change 0.14**(0.06) 0.15*** (0.05) 0.09* (0.05) 0.08* (0.05)
Engaged or contributed to the environment 0.10 (0.17) 0.15 (0.15) 0.35** (0.15) 0.20 (0.17)
Live in a separate house − 0.27(0.17) − 0.02 (0.16) − 0.25 (0.16) − 0.07 (0.15)
Family with children 0.07(0.18) 0.34** (0.16) − 0.03 (0.16) 0.23 (0.15)
Vegetarian or vegan 0.45(0.31) 0.21 (0.29) 0.10 (0.34) 0.13 (0.28)
European − 0.10(0.14) − 0.11 (0.13) − 0.26** (0.13) − 0.16 (0.12)
Annual household income 0.00 (0.00) − 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Bachelor's degrees or above 0.15 (0.15) 0.07 (0.13) 0.09 (0.14) − 0.06 (0.13)
Knowledge: food waste should go into green
bin 0.15 (0.18) 0.18 (0.16) − 0.03 (0.17) − 0.06 (0.13)

Number of people in the household − 0.01 (0.07) − 0.04 (0.06) − 0.16*** (0.06) − 0.12** (0.06)
Male − 0.17 (0.15) 0.09 (0.13) − 0.05 (0.14) − 0.01 (0.13)
Age 0.00 (0.01) − 0.00 (0.00) 0.00 (0.00) − 0.01** (0.00)
Food waste disposal via general bin − 0.14* (0.07) − 0.13* (0.07) 0.03 (0.07) 0.05 (0.06)
Kitchen caddy use 0.41*** (0.15) 0.53*** (0.15) 0.17 (0.14) 0.38*** (0.14)
Log likelihood − 23,471.691 − 23,573.577 − 23,257.817 − 23,270.347
R2 0.24 0.32 0.31 0.24
Number of observations 760 759 760 761

Robust standard errors are reported in parentheses. *, ** and *** represents statistical significance at 10 %, 5 % and 1 % levels, respectively.
a Results of direct and indirect effects through perceived consequences are not reported due to the large space required. Full results are provided upon request.
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