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Industry partner forward 

 

CEO of East Waste, Rob Gregory 

Incorrect food disposal has been a significant waste issue for many years in Australia.  The average 
household bin destined for landfill contains up to 40% food waste, which is a massive resource loss, 
particularly when this material can be easily disposed via the kerbside Organics collection, where it is 
turned into compost. This not only benefits Australia’s nutrient depleted soils – but also saves significant 
carbon emissions and money.  

East Waste has been a leader in waste education in South Australia for many years, however we recognised 
that education alone was not having the desired change in behaviour. Through working with the FFW CRC 
and Adelaide University, we have been able to take a far deeper and broader dive into understanding the 
behaviours and values of our community towards food waste.  The extent of the work undertaken has 
provided great insights that will be extremely valuable not only to East Waste and our future decision 
making, but Local Government and waste educators across Australia. These insights could not be achieved 
alone and without the backing of high-quality research which drew together several critical elements. Also 
important was the linkage to comparable research being conducted in Australia and the ability to leverage 
these results to enhance our own understanding, research, and findings.  

Exposure to other proactive organisations in the food generation and waste space has heightened our 
organisation’s strategic thinking and planning – and exposed us to projects and concepts we previously 
wouldn’t have considered. As a local government organisation this has been highly beneficial and the 
opportunities that have emerged for us are numerous. 

Overall, involvement in the project has been invaluable and we will certainly look to continue our research 
connection through an extension of the project – whatever form that may take!  I would certainly advocate 
for anyone who is considering a similar project to leap in; if your experience is half as good as ours you 
won’t be disappointed. 

 

Green Industries South Australia (GISA), Jessica Wundke 

Green Industries SA has supported this project through its Council Modernisation Grants Program. The 
program supports local government to improve waste management and recycling services through the 
introduction of innovative measures that aim to improve operational efficiencies, customer service, and 
economic benefits for the community. 

Involving partners on this project across research institutions, local and state government, and 
consultancies has created a great foundation. The project has incorporated a unique bin audit process 
which measured waste generation and disposal behaviour across the kerbside ‘3-bin’ system, combined 
with analysis of demographical data, historical collection data, and survey data – to enable greater insights 
into what is occurring at the household level. 

The results from this project will be considered alongside other research to deliver programs and inform 
policy actions, with an aim to reduce household food waste and divert it to higher-value outcomes that will 
achieve environmental and economic benefits for the state. 
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Executive Summary 
 

Objectives 
Australia, like most countries worldwide, faces issues with food waste generation and its appropriate 
disposal. Hence, the identification of effective policies and programs to change households’ food waste 
generation and recycling behaviour – reducing food waste into landfill is therefore urgently needed. This 
CRC project was led by University of Adelaide, with partners East Waste, Green Industries SA (GISA) and 
Rawtec. The aim of the project was to understand Adelaide metropolitan household’s and the broader 
community’s food waste behaviours in order to deliver targeted education, behaviour change and 
incentive-based programs. This was delivered through two broad project activities:  

1) Increased understanding of factors that drive household food waste behaviour, and how it differs 
across space, time, and demographics; and 

2) Insight into the cost-effectiveness of how differing incentives, education and regulation can 
change behaviour. 

The project provided the following reports (which provide more detail as needed):   

• Final Project Report of literature review: The WWW of Household Food Waste Behaviour: 
Literature Review, 43 pages (Xu et al., 2022a); 

• First-round online draft survey report: Online Survey Results of Adelaide Residents’ Food Waste 
Behaviour, 1,030 people surveyed, work still ongoing and now associated with Trang Nguyen’s PhD 
work (Nguyen et al., 2022); 

• Final report of bin audit: City of Burnside household bin-by-bin audit results, totally 643 bins were 
audited while 208 had matched pairs and 175 households had matched bins audited (Rawtec, 
2022). A fact sheet was also produced (see Appendix); 

• Final report of bin audit and mail-out survey: Linking City of Burnside Household Bin-by-Bin Audit, 
mail-out survey, associated Socio-Demographics, 65 household matched (Wheeler et al., 2022a); 

• Final report of online experiment: Exploring Adelaide residents’ preferences for alternative food 
waste policies, 1,520 people surveyed (Wheeler et al., 2022b); and 

• Journal paper on modelling impacts of council food waste policies: Evaluating policy changes on 
council waste generation and diversion: evidence from South Australia, monthly data modelling 
from 2006-2020 in eight Adelaide metropolitan councils (Xu et al., 2023) 

Results 
Some key results from the work conducted in the project include: 

• Our review of the literature identified factors influencing food waste behaviours, as well as the 
various incentives that can change household environmental waste behaviour.  

• Different measurements (such as online and mailout surveys, plus coupled bin audits) were used to 
quantify food waste. These confirmed that respondents do not really know the exact amounts of 
waste they produce using self-reporting methods, which was more reliably revealed by household 
bin audits. Moreover, households tend to overstate their true behaviour using self-reporting 
measurements, no matter if it was online survey, mailout survey or online experiment study. 
Households think they are much better at diverting food waste than they actually are. 

• Our bin audit results in various suburbs across the City of Burnside showed that although disposal 
levels varied a lot across households, they discarded 3.6 kg of food waste per week. 

• Regarding the impact that various food waste policies have on changing behaviour, it was found: 
o the longitudinal monthly analysis on Adelaide metropolitan council data from 2006-2020 

provided evidence that food diversion into organic bins and provision of food caddies 
stimulated household waste diversion. No significant impact was found for education. 

o The experiment survey on respondents’ perceptions regarding four proposed food waste 
policies found that frequency collection pricing charges were the most effective policy, 
followed by penalties, frequency bin collection structural change, and education.  
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o Hence, there is agreement between our various analyses that educational food 
waste/recycling campaigns alone have no significant impact on reducing waste or 
increasing recycling, and that economic incentives and diversion collection systems may be 
the most effective. 

Next steps and timing 
Next direct steps of this project by University of Adelaide will be to continue disseminating outcomes of the 
research (e.g., conferences, workshops etc), and to continue progressing the existing databases for new 
journal research articles (over the next year). The results of the project will also feed into more targeted 
programs by East Waste and GISA (over the next few years). 

Project milestones  
There were five broad milestones for this project (table below), and they were all achieved. 

Milestone  Description Status 

Milestone 1 Literature Review Delivered 

Milestone 2 Aggregated Audit Analysis Delivered 

Milestone 3 Individual Household Waste Audit Delivered 

Milestone 4 Community Attitudinal & Demographics Survey Delivered 

Milestone 5 Delivery of interim Report Delivered 

Project impacts 
The project delivered on all its milestones and identified numerous factors that influence households’ food 
waste behaviours – and proposed potential policies to change households’ food waste disposal behaviour 
through multiple factors/pathways. The impacts of this project will be manifested through advising future 
interventions based on the findings. For example, the analysis of monthly waste data showed that the food 
waste diversion rate increased after the food waste caddies and diversion systems were implemented, 
hence saving the local councils the equivalent of $4.7 million in reduced solid waste landfill levies. It also 
found that the food waste/recycling campaigns alone achieved no significant impact on reducing waste or 
increasing recycling. These results collectively suggested a toolkit that is potentially effective to reduce food 
waste.   

Initial goals at the start of the project were set at achieving 5% reduction in food waste volumes to landfill. 
Future impact will need be monitored by deployment of policies to address food waste in Adelaide, and we 
believe the insights gained in this project alone will help save the predicted 5% on landfill easily (given our 
results above) – which was estimated at 87,293 tonnes over the next forty years.  

In terms of training, the project has contributed to the training of one PhD student (ongoing); one Honours 
student (finished); four research fellows/assistants; and four senior personnel at the University of Adelaide. 

Results 
The results of this project provided knowledge to assist policymakers in developing appropriate policies to 
change household current disposal and recycling behaviours, thereby reducing waste sent to landfills.   
IP issues not relevant for this food waste behaviour project.  

Confidentiality 
Report is not confidential; it can be made public (minus financial acquittal). 

Approved by – Professor David Pearson, CQU 
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1. Introduction  
 
Food waste is a growing concern in Australia. Australian consumers throw away around 5.3 million tonnes 
of food intended for human consumption and waste 3.1 million tonnes of edible food a year (Kelton, 2019). 
Food waste costs the Australian economy about $36.6 billion a year, and food waste from household 
consumption is about $19.2 billion (The Food and Agribusiness Growth Centre, 2021). The cost of food 
waste at the household-level is estimated to range from $2,200 to $3,800 each year (Australian 
Government Department of the Environment and Energy, 2017; Rabodirect Financial Health Barometer, 
2017). By 2030, South Australia (SA) has pledged to achieve a 50% reduction in food waste based on the 
Australian Government’s National Food Waste Strategy.  
 
Given that households, collectively, represent the largest waste generation sector in Australia (Fight Food 
Waste CRC, 2020; The Food and Agribusiness Growth Centre, 2021), the CRC for Food Waste funded a 
project by University of Adelaide titled: WWW (What, Where and Why) of Household Food Waste 
Behaviour project. Industry partners included East Waste, Green Industries SA (GISA), with Rawtec as a 
subcontractor.  

In summary, the project research conducted a literature review, of both international and national factors 
associated with households’ food waste. It also undertook original research on Adelaide households’ food 
waste generation and recycling behaviours, and bin use behaviours using bin audits, focus groups, online 
surveys, and a mail-out survey. The output and standalone work produced from the What, Where and Why 
(WWW) of Household Food Waste Behaviour project research is listed below:  

(1) Final Project Report of literature review: The WWW of Household Food Waste Behaviour: Literature 
Review, 43 pages (Xu et al., 2022a); 

(2) First-round online draft survey report: Online Survey Results of Adelaide Residents’ Food Waste 
Behaviour, 1,030 people surveyed, work still ongoing as part of Trang Nguyen’s PhD work (Nguyen et al., 
2022); 

(3) Final report of bin audit: City of Burnside household bin-by-bin audit results, totally 643 bins were 
audited while 208 had matched pairs and 175 households had matched bins audited (Rawtec, 2022); 

(4) Final report of bin audit and mail-out survey: Linking City of Burnside Household Bin-by-Bin Audit, mail-
out survey, and associated Socio-Demographics, 65 household matched (Wheeler et al., 2022a); 

(5) Final report of online experiment: Exploring Adelaide residents’ preferences for alternative food waste 
policies, 1,520 people surveyed (Wheeler et al., 2022b); and 

(6) Working paper on modelling impacts of council food waste policies: Evaluating policy changes on 
council waste generation and diversion: SA evidence, from 2006-2020 in eight councils (Xu et al., 2022b).  

We acknowledge (in alphabetical order) the following people involved in different parts of this WWW 
project: Firmin Doko Tchatoka; Daniel Gregg; Rob Gregory; Kat Heinrich; Yuguo Ma; Lenka Malek; Trang 
Nguyen; Wendy Umberger; Jessica Wundke; and Alec Zuo. 
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2. Literature Review  

2.1 Research and Literature Review  

The WWW (What, Where and Why) of Household Food Waste Behaviour project research included 49 
pages of food waste literature review (Xu et al., 2022a). It first overviewed the definition of food waste, 
given a broad range of food loss and waste definitions are provided within the literature. Food waste across 
the world, food waste in Australia and food waste in SA were also summarised. The project research then 
examined factors that were potentially associated with households’ food waste, based on economic 
theories and conceptual framework/theory relevant to food waste behaviour. Broadly speaking, these 
factors included food-related behaviours leading to food waste generation (e.g. food purchasing activities 
and planning, food storage and food labelling, food preparation and consumption); contextual factors (e.g. 
packaging, food accessibility); socio-demographic characteristics (e.g. age, income, gender, education); and 
other factors such as consumer concerns and attitudes toward food waste, environmental concerns, 
attitudes and behaviours, health attitudes and dietary behaviours, food prices and market promotions.  
 
The literature review also outlined the interventions that have been taken internationally. The 
interventions were categorised based on food waste hierarchy, which often refers to as the “3Rs” (reduce, 
recover, recycle) of waste management (Hultman and Corvellec, 2012; Van Ewijk and Stegemann, 2016). 
Based on this hierarchy, a prevention strategy that avoids waste generation is the first approach to reduce 
food waste. However, although prevention is at the top of the food waste hierarchy, it is the least 
promoted solution (Mourad, 2016). Therefore, when food waste occurs, food should be recovered and 
diverted to human consumption beforehand. It is proposed for wasted food to be recycled into animal 
food, industrial uses, or food composting. 
 
According to the food waste hierarchy, interventions can be divided into food waste prevention strategies 
which aim to prevent/reduce food waste; and food waste management which includes options to address 
food once it has been generated (Papargyropoulou et al., 2014). Food waste prevention methods from 
previous studies include information-education campaigns; social marketing interventions; business and 
retail solutions (e.g., packaging, date-labelling); market-based instruments (e.g., pay-as-you-throw, fees 
charged on food waste); and regulations or regulatory instruments. Food waste management which aims to 
address food waste includes food redistribution programs by connecting neighbours and local businesses 
for food sharing, food waste collections, installation of waste systems and technology, and installation of 
household food waste disposal units. Finally, initiatives in SA and Australia to address food waste through 
prevention and diversion from the landfill were also reviewed. 
  

2.1.1 Gaps in Current Knowledge  

The literature review highlighted several areas for future studies. More objective techniques for data 
collection are needed to develop more accurate and precise estimates of food waste. Given the complex 
and multifaceted character of food waste behaviour, which is affected by numerous factors, a strong 
collaboration of various disciplines is vital for preventing food waste by changing household food waste 
behaviour. Moreover, though there are a variety of food waste interventions, their effectiveness is not 
known. Hence, future work is suggested to focus on assessing the effectiveness of different food waste 
interventions and policies – especially rating education and economic incentives.     
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3. Methodology 

3.1 Methods of first round online survey  

An online survey was conducted between 15 April - 21 May 2021. It was administered to residents located 
in the Adelaide metropolitan area. A total of 1,030 participants completed the survey. 

The survey covered the following topics:  

1. Socio-demographic and household characteristics; 

2. Food-related behaviours; 

3. Food waste disposal behaviour (food waste volumes are self-reported); 

4. Concerns attitudes and beliefs.  

See Nguyen et al. (2022) for more detail. Work is ongoing as part of Trang Nguyen’s PhD thesis, due for 
completion in 2023. 

3.2 Methods of bin audit  

Following a literature review of what is currently known about food waste (see Xu et al., 2022a), the project 
designed and conducted a bin audit in the City of Burnside in March/April 2021. 208 households were 
randomly sampled and had matched residual waste bins and organic bins audited; while 175 households 
had all three bins (residual waste, organic, and comingled recycling bins) audited. The bin audit collected 
data including bin fullness, bin composition, landfill diversion performance, and material separation 
efficiencies (details see Rawtec, 2022).  

3.3 Methods of bin audit and mail out survey 

Following the bin audits, University of Adelaide designed a mail-out survey that was sent to all listed 
households, with 65 households returning the survey, representing a response rate of close to 30% (for 
details see Wheeler et al., 2022a). Other household data within the bin audit areas was also collected, 
including census level locational data; and property characteristics data, such as market value, land size, 
year built and house size area (collected from publicly available real estate databases). Information on 
household head demographics and ethnicity was also collected. 
 
Given the differing sample sizes, we chose a methodology to profile the characteristics of people who were 
in the bottom 20% of a distribution of a particular bin audit waste variable, compared to the 60% in the 
middle, and the top 20% of the distribution. Please see Figure 5 in Section 4.3 of this report for a graphical 
depiction. Secondly, we sought to identify the significant socioeconomics and demographic/locational 
characteristics associated with food waste behaviour by comparing the means of each independent 
variable across our three groups (bottom, mid and top), using one-way Analysis of Variance (ANOVA). 

3.4 Methods of online survey experiment 

An online survey that utilised an experimental design to investigate household food waste behaviour was 
designed (details see Wheeler et al., 2022b). The population surveyed were Adelaide residents (not 
including regional SA residents). In total, 1,520 households were surveyed during mid-2022. The survey was 
stratified by location, age, and gender – to ensure a representative sample of the SA metropolitan 
population. The response rate for the survey was 52%, or 60% if the over-quota respondents were 
excluded.  

The survey used a Contingent Behaviour (CB) experimental approach. This CB tool is a mechanism to 
consider how respondents indicate they would change behaviour when facing different future scenarios, 
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such as a change in bin collection frequency times by council waste services. Four policies reviewed in the 
experiment included: 
 

1. Frequency Collection Pricing Charges: 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 
involved 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. There was no charge for 
collecting the green organics or yellow 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. Frequency Bin Collection Structural Change: Involves councils 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). 

4. Information, Social Norms and Education: Involves 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 rate notice, households would receive 
information on how many tonnes of green organics were thrown out in their general bin during 
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. 

Descriptive statistics and regression analysis were used to explain the key results.   

3.5 Methods of working paper on impacts of food waste policies in Adelaide metropolitan areas 

This study utilised aggregated monthly data from eight councils in the Adelaide Metropolitan Area from 
July 2006 to June 2020 to investigate the impacts of different policies, especially food waste policies (e.g. 
education campaigns, offering of food waste caddies by local councils, food diversion systems which 
diverted food from residual to organic bins); and the outbreak of Coronavirus (COVID-19) and other socio-
economic influences on waste generation, including recycling weights and diversion rates. The fixed-effects 
linear model with AR(1) disturbances was applied to analyse the monthly data. The AR(1) structure of the 
errors was accounted for as the presence of serial correlation would bias the parameter estimates if 
standard panel data estimation techniques were applied. Moreover, the Hausman test was also conducted 
to choose the appropriate specification between the fixed-effects and random-effects models.  

4. Results 

4.1 Results of first round online survey  

The first round online draft survey provided the self-reported food waste disposal data. It showed that 
most solid food waste is discarded in the general waste bin (36%), followed by the organics (green) bin 
(32%). The remaining solid food waste is discarded in the recyclable (yellow) bin (12%), composted at home 
(10%), fed to pets (6%) or discarded down the sink (4%). Regarding liquid food waste, the majority is either 
poured down the sink (42%) or discarded in the general waste bin (29%), with 10% making it into the 
organics bin.  

The results showed that respondents struggled to estimate the total volumes of their food waste. The 
usage of a food caddy was also surveyed. Almost one half of the respondents (44%) reported their 
household does not use a kitchen caddy to collect food scraps due to various reasons. The main reasons 
being a lack of space in the kitchen for a caddy (29%), believing kitchen caddies are not aesthetically 
pleasing in the kitchen (27%), not knowing what a kitchen caddy is (23%), their council does not provide a 
kitchen caddy free of charge (21%), and they do not perceive a need for it (18%). Additionally, more 
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respondents are using their own kitchen caddy (34%) than using the kitchen caddy provided by the council 
(22%). 

When asked how serious they consider various environmental issues facing the world, respondents, on 
average, gave food waste a seriousness rating of 5.9 out of a possible seven points (on a scale where 1=Not 
at all serious, and 7= Extremely serious). However, over half of respondents (59%) indicated they/their 
household places relatively high importance on reducing household food waste, and almost half of the 
respondents indicated they/their household places relatively high importance on sorting food waste into 
the green organics bin. 

When asked about perceived benefits of disposing food waste into the organics/green bin and their impact 
on sorting behaviour, two-thirds of respondents agreed or strongly agreed that ‘putting food waste into the 
Green organics bin is the right thing to do’. Regarding perceived barriers to disposing of food waste into the 
organics/green bin, around 15-20% of respondents indicated relatively high agreement (i.e., selected 
‘agree’ or ‘strongly agree’) with statements that suggest they do not want to deal with the smell and mess 
associated with sorting food waste, they lack sufficient information to sort food waste correctly, and they 
consider it too expensive to purchase the necessary supplies. 

4.2 Results of bin audit in City of Burnside 

The bin audit on 175 matched bins showed that though disposal levels vary greatly across households, and 
that households on average discarded 3.6 kg of food waste per week across their kerbside bins. However, 
the audit estimated that about 64% of food disposed of, per household, could have been eaten. The main 
types of food households wasted, by weight, included: vegetables (21%); fruit (20%); meat, poultry and fish 
(9%); bread (8%); while some food quantities were not discernible (39%); along with takeaway food (less 
than 1%) (see Figure 1).  

 

Figure 1. Type of food waste across households with 3 matched bins 

Source: Rawtec (2022) 

Based on the bin audit, the average food waste efficiency rate is 22%. Yet, this varies a great deal across 
households. For example, close to half of all households (47.1%) have zero food efficiency rate while 
disposing of all their food waste in the residual waste bin. In contrast, another quarter of households 
recycle most of their food waste (see Figure 2). Another interesting finding is that among the households 
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that recycle their food waste, 81.5% use compostable bags. On average, households use 1.5 compostable 
bags per week.  

 

Figure 2. Food waste efficiency across households with matched residual waste and organics bins  

Source: Rawtec (2022) 

 

Moreover, some significant correlations have been found by analysing bin audit data. For example, the 
correlation between food waste diversion and the number of compostable bags per household per week 
across households is significant (p-value=0.02) but small (correlation coefficient=0.18). This indicates that 
the higher the food waste diversion level, the more compostable bags households use.  Also, there is a 
negative correlation observed between the amount of food waste disposed across three bins and food 
waste efficiency. 

The report also shows that organics bins in the audit area have average contamination levels of 4.1 per cent 
(by weight), which is double the Adelaide metropolitan councils average of 2%. The average contamination 
of comingled recycling material is even higher – 10.1% by weight. Therefore, reducing contamination in 
both the organics recycling and comingled recycling streams should remain a high priority. 

Contamination levels vary significantly by household. Regarding contamination of organic bins, most 
households (82.7%) have very low levels of contamination (less than 0.5% by weight). This means the 
average contamination rate for the organics stream is largely driven by a small proportion of households 
who are grossly contaminating their bins. An estimated 8% of households have contamination levels more 
than 10% (by weight) (see Figure 3). 
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Figure 3. Distribution of the % contamination of the organics bin (all audited organics bins) 

Source: Rawtec (2022) 

Regarding contamination of the comingled recycling bin, more than half of households (55%) have very low 
amounts of contamination (<2% by weight). A further 22% of households have contamination between 3-
10% by weight. Almost a quarter of households (23%) have high levels of contamination (>10% by weight 
contamination) (see Figure 4). 

 
 

 
 

 

 

 

 

 

 

 

 

 

Figure 4. Distribution of the % contamination of the comingled recycling bin (all audited comingled recycling 
bins) 

Source: Rawtec (2022) 
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4.3 Results of combining bin audit results and mailout Survey 

The mailout survey investigated the following dependent variables from the bin audit:  

• Separation efficiency of food waste (e.g., description and number of bins available) – namely the 
rate of food waste in correct bin. It is equal to the weight of food waste in correct bin divided by 
the weight of total food waste (in a %) 

• Diversion rate - the rate of waste diverted from landfill is the most important variable to 
investigate. It is calculated as a % of the weight of waste in green and yellow bins divided by the 
weight of total waste. 

• Weight of Food waste in general bin 
• Percentage of contamination in general bin 
• Weight of meat in general bin 
• Weight of dairy in general bin 
• Weight of fruit in general bin 
• Weight of vegetable in general bin 
• Weight of bread in general bin 
• Percentage of potential comingled recycling materials in general bin  
• Percentage of potential organics recycling materials in general bin 
• Percentage of potential for recycling OR composting in general bin  
• Percentage of contamination in recycling bin 
• Percentage of food waste in recycle bin  
• Number of compostable bags in green bin 
• Weight of food waste in green bin 
• Bin contents weight in green bin 
• Percentage of contamination in green bin  
• Weight of meat in green bin  
• Weight of dairy in green bin  
• Weight of fruit in green bin  
• Weight of vegetable in green bin  
• Weight of bread in green bin 

Figure 5 illustrates the methodology, and how different groups were compared. 
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Figure 5. Distribution of diversion rate % (n=175 for three matched bins) across City of Burnside 

Source: Wheeler et al. (2022a) 

Characteristics of households significantly associated with better food waste separation efficiency include: 

Location: Living in areas of Beaumont, Glen Osmond, Hazelwood Park, and St Georges.  

Socio-Demographics: Older, more educated people and households of smaller size, and being of European 
origin (being of Asian ethnicity was associated with worse food waste separation efficiency).   

Food-related behaviours: Increased frequency of checking food supplies before shopping; using a kitchen 
caddy; and sharing a green bin with other households. In addition, the less frequency that households eat 
takeaway/home-delivered meals and the less frequency they consume different categories of food – the 
better their separation efficiency. 

Personal attitudes towards food waste: Respondents who agree that the general waste bin stays cleaner, 
agree throwing away food costs money, don’t mind dealing with smell and mess of food waste, agree food 
waste is a problem for the environment, agree they feel good while sorting waste, agree putting food waste 
into the green bin is the right thing, and agree people who are important to them sort food waste - have 
higher food waste separation efficiency.  

Personal attitudes towards world’s environmental issues and pro-environmental behaviour: People who 
agree more with the seriousness of waste generation as an environmental issue, bring plastic bags to 
collection points at supermarkets more frequently, and cut down on heating/cooling to limit energy 
consumption more frequently have higher food waste separation efficiency.  
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Please refer to Wheeler et al. (2022a) for the details of the relationships between these independent 
variables and the 23-waste generation- and recycling-related dependent variables. 

Through the comparison between bin audit and mailout survey results, we found a significant difference 
between households’ reported food waste behaviour and what the bin audit revealed. More specifically, 
households think they are much better at diverting food waste than they actually are. Take food waste 
efficiency for example, 37% of respondents in the mail-out survey reported a separation efficiency of 1 
(e.g., no food waste in landfill bin). However, the bin audit of the 175 three matched bin households found 
that around 23% of households had a separation efficiency of 1, with almost 50% of respondents actually 
recycling no food waste (e.g., separation efficiency of 0 – all food waste going into landfill bin) (see Figure 
6). The pairwise correlation coefficients between stated and actual food waste efficiency also show a 
significant difference at the 5% level. 

 

Figure 6. Distribution of stated (n=64) and actual (n=175) food waste separation efficiency across City of 
Burnside 

Source: Wheeler et al. (2022a) 

 

4.4 Results of online experiment survey 

The key findings from the experiment regarding the four potential food waste policies include (see Table 1): 

1. The frequency collection pricing charges policy was found to be the most effective policy with the 
highest proportion of respondents (59%) agreeing it would increase the diversion of food waste 
into the green organics bin.  

2. The penalties policy was found to be the second most effective policy with only marginally fewer 
respondents (58%) agreeing it would increase the diversion of food waste into the green organics 
bin.  

3. Frequency Bin Collection Structural Change policy was considered the third most effective policy 
(55%) in changing people’s behaviour.  

4. Finally, the results indicate that providing Information, social norms and education policy is the 
least effective initiative in changing people’s behaviour, with 50% of respondents agreeing this 
policy would increase the diversion of food waste into the green organics bin.  
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   Completely 
disagree 

Largely 
disagree 

Disagree 
slightly 

Neutral Agree 
slightly  

Largely 
agree 

Completely 
agree 

Total 

Frequency Collection Pricing 
Charges policy 

4% 2% 5% 31% 27% 18% 14% 100% 

Penalties 5% 2% 4% 33% 24% 18% 16% 100% 

Frequency Bin Collection 
Structural Change 

5% 2% 6% 33% 24% 18% 13% 100% 

Information, Social Norms 
and Education 

4% 3% 5% 38% 26% 15% 9% 100% 

Table 1. Respondent perceptions of the impacts of policy alternative on increasing the diversion of food 
waste into the green organics 

Source: Wheeler et al. (2022b) 

 

Even though the frequency collection pricing charges policy was the most effective policy, it was regarded 
by respondents as the least ‘fair’ and has a lower overall agreement rating than other policies. Also, despite 
the low effectiveness of information, social norms and education policy, this policy had the second highest 
rating for the broad agreement statement “It’s a great idea”. Understandably, people did not like the idea 
that they are to be charged for bin frequency pickup, while they agreed with the idea of education. Overall, 
the pricing and penalties (e.g., financial implications) are believed to be much more likely to change 
people’s behaviour than education. Changing the frequency of the bin collection structural change was also 
generally more effectives than information, social norms and education campaigns. 

The indications from the bias-correction measures indicated that all measures likely involve some over-
statement of true behaviour. Inferred Contingent Behaviour responses showed that, in all cases, 
respondents’ answers on how their neighbours would change their behaviour to various food waste 
policies are substantially and significantly lower than for the same responses for respondents themselves.  

 

4.5 Results of working paper on impacts of food waste policies 

This study investigated how a variety of public policies (namely education campaigns, food diversion into 
organic bins and provision of food caddies) influence monthly waste generation and diversion in SA from 
2006-2020.  

Figure 7 illustrates the data over time by three waste streams, for all councils aggregated together. 
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Figure 7. Average monthly waste in general, organic and recycle bin (tonnes) in eight councils in SA, July 
2006-June 2020. 

Source: Xu et al. (2023) 

 
The results showed that the diversion rate increased after the food waste caddies and diversion systems 
were implemented, hence saving the local councils the equivalent of $4.7 million dollars in reduced solid 
waste landfill levies.  However, education food waste/recycling campaigns alone were found to have no 
statistically significant impact on reducing waste or increasing recycling. 

 

5. DISCUSSION AND IMPACT 
 

Our project aimed to find cost-effective ways to encourage Adelaide households to reduce their general 
waste and divert food waste towards the green bin, thus increasing the separation efficiency of food waste. 
Several stages were undertaken in this project. First, a comprehensive literature review was conducted to 
understand the various factors associated with household food waste behaviours and the incentives to 
change these behaviours. Second, an initial online survey, bin audit and mail-out survey were conducted to 
both collect and compare self-reported and audited food waste disposal behaviour, and to understand 
characteristics associated with such behaviour. Finally, to assist government and policymakers in designing 
more effective policies to improve household disposal and recycling behaviours, an online experiment was 
conducted to better understand Adelaide public preferences for different food waste policies that could be 
implemented, along with the current policies – particularly the impact of food waste policies on waste 
generation, recycling weights and diversion rates.  

The findings of this project shed light on the mechanism of food waste disposal and recycling behaviour; 
along with providing knowledge to assist policymakers in developing interventions to change household 
current disposal and recycling behaviours, and reduce waste sent to landfills.   

As quantification of household food waste is essential for policy making, this report used different 
measurements to measure the amount of food waste Adelaide households throw out.  Similar to previous 
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studies (Visschers et al., 2016, Xue et al., 2017), it was shown that respondents do not really know the exact 
amounts of waste they produce using self-reporting methods.  Hence, there is more reliability from the bin 
audits results on households’ food waste disposal behaviour. The bin audit on 175 matched bins in the City 
of Burnside showed that though disposal levels varied a lot across households, but a broad average 
estimate was that households discarded 3.6 kg of food waste per week across their kerbside bins. 

Furthermore, this project showed that households overstated their true behaviour using self-reporting food 
waste measurements, which was evident from results from the online first survey, mailout survey and 
online experiment study. Households thought they were much better at diverting food waste (measured by 
separation efficiency of food waste) than the evidence suggested – namely comparing mailout survey 
results with the bin audit. The online experiment also showed the presence of social desirability bias 
according to people’s responses to food waste policies. Specifically, people thought they were much better 
at food waste behaviour than the results actually suggested. 

Key insights from the reviewed literature showed that food waste behaviours were complex processes that 
were affected by an array of different drivers within a web of interrelated practices, tools, concerns, skills, 
knowledge, and anxieties. A variety of interventions have been suggested and applied internationally, but 
there was little knowledge of their actual effects on changing food waste behaviours. 

Regarding potential food waste policies to change people’s behaviour, the analysis using monthly data (Xu 
et al. 2022) on the impacts of existing food waste policies and online experiments found similar conclusions 
that education on food waste/recycling campaigns alone had no significant impact on reducing food 
waste or increasing recycling. In contrast, the monthly food waste analysis results provided evidence that 
the existing food waste policies, such as food diversion into organic bins and provision of food caddies, 
contributed to household waste recycling as indicated by a higher diversion rate. The findings from our 
experiment survey reinforced these conclusions regarding the fact that economic incentives will influence 
household behaviour much more than education campaigns alone. Considering the results of the four 
proposed policies (shown in the experiment report), the frequency collection pricing charges policy was 
found to be the most effective policy, the penalties policy was the second most effective, followed by the 
policy of frequency bin collection structural change, with education found to be least effective. These 
policies were ranked based on respondents’ views about the likelihood of these policies facilitating the 
diversion of food waste into green organic bins. However, from an equity point of view, respondents rated 
economic incentive policies far below education or diversion systems.   

 

Further Research 

This report showed the potential social desirability bias problems of self-reporting methods for estimating 
behaviour such as reducing food waste. However, the advantages of self-reporting methods – such as 
questionnaires - are that large samples can be used at a relatively low cost and more personal information, 
such as socioeconomic characteristics, can be obtained easily. In contrast, the results from an individual bin 
audit can be more accurate, however they are costly to undertake and the sample size is limited. 
Considering the advantages and disadvantages of each method and the importance of this on policy design 
and further analysis, it becomes essential to adopt the appropriate method to measure food waste within 
future research. If an audit is utilised, increasing the sample size of audits and matching socio-
demographics will be useful, as well as observing food waste disposal behaviour at different periods (e.g., 
before and after the specific waste-related policies). Other objective techniques for data collection, such as 
kitchen diaries, can also be employed.  

Though this report delved deeply into the mechanism of food waste generation and provides insights into 
interventions to reduce food waste there are, nonetheless, some limitations.  For example, our monthly 
waste analysis on council waste volumes in Adelaide did not cover the influence of all potential existing 
policies, due to the fact for example that economic landfill charges are covered by all councils. Greater 
variation across cities and time would be desirable. Moreover, the effectiveness of the four proposed food 
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waste policies in the experiment was based on respondents’ perceptions, which are influenced by a variety 
of factors such as demographics, ethnicity, and socio-economic characteristics. Our datasets are incredibly 
rich and diverse, and we have only just started scratching the surface of their potential in understanding 
food waste behaviour. Therefore, future research in modelling all these influences must be taken into 
consideration. Additional focus on businesses food waste in Adelaide would also be useful. 

Finally, the effectiveness of more food waste-related policies that potentially impact food waste disposal 
and recycling need to be explored. Utilising real world experiments more to gain further insights into how 
changes in behaviour can be driven by differing combinations of incentives and information and social 
norms would be highly beneficial. 

 

6. CONCLUSIONS AND RECOMMENDATIONS  
 

The WWW (What, Where and Why) of the Household Food Waste Behaviour project conducted one 
literature review; three surveys from April 2021 to August 2022 (e.g. online survey, mailout survey of bin 
audit area and a policy experiment survey); one longitudinal timeseries analysis of eight council bin 
volumes; and one bin audit in March-April 2021. It collected a broad range of information such as 
household food waste disposal and recycling behaviours, various factors that are potentially associated 
with food waste behaviours, and the public’s perceptions of different food waste policies. Further analysis 
has been conducted using multiple statistical methods such as non-parametric tests and regression models. 
Several standalone outputs were provided which include five reports and various research articles.  The 
findings of this project shed light on the mechanism of food waste disposal and recycling behaviour within 
Adelaide, with relevant learnings for other cities in Australia. Based on the evidence of the effectiveness of 
current food waste policies on diversion rate, and the public’s perceptions on four proposed food waste 
policies, this project provided knowledge to assist policy-makers in developing appropriate policies to 
change household current disposal and recycling behaviours, thereby reducing waste sent to landfills.   

Our key recommendation is to focus on policy changes that will help make effective changes to food waste 
behaviour. Our research suggests this is likely to be economic incentives, diversion systems and changing 
frequency of the organics bin. Education as a strategy needs to be combined with other strategies to be 
truly effective. Further work on analysing such changes is needed. 
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