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Context

The UK generates around 6.7 million tonnes of household food waste annually, about half of
which could have been eaten1. It makes up 20% of household waste. Most of it ends up in
landfill where it produces methane, a potent greenhouse gas and a significant contributor to
climate change.
A recent study found that 40% of householders did not consider throwing away food as an
environmental problem because food is “natural and bio-degradable”2. They thought
environmental problems were restricted to non-biodegradable materials such as plastic.
Only 13% of people were receptive to and/or actively engaged with managing their food
waste. Another 25% were receptive to the idea but not currently doing anything about it. The
rest (62%) were unreceptive or unconcerned and, in some cases, resistant to change.
The Government wants to increase the amount of food waste that is composted to 40% by
2010.3 To this end, a growing number of councils are introducing separate kerbside food
waste collection with varying degrees of success4.
Householders, particularly those with gardens, are also being encouraged to compost their
food waste. WRAP statistics suggest that only 35% of those with gardens do this today. As
well as straightforward compost bins, there are a growing number of appliances and methods
such as wormeries, Bokashi bins and Green Cones emerging.
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Motivation for experiment

A U.S. study showed that attitudes to food can be rather schizophrenic. Food was considered
‘clean and healthy’ when first put on the plate but ‘gross and unhealthy’ once the meal was
finished or was on its way to the bin5. Any rotting food in a bin was considered unhygienic.
Unfortunately, the more repugnant people find food waste, the more likely they are to be
reluctant to engage with it in any way. Modern Western society has encouraged the idea that
food remains are part of general waste and will be “taken away” and “disposed of by the
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http://www.wrap.org.uk/retail/food_waste/index.html
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http://www.wrap.org.uk/downloads/FoodWasteResearchSummaryFINALADP29_3__07_25a4c08b.c
d003abe.pdf
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http://www.defra.gov.uk/environment/waste/topics/compost/index.htm
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http://www.wirral.gov.uk/News/Archive/200708/news_0000292.html
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http://www.stopwaste.org/docs/foodscrap-focus.pdf
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authorities”. That outlook needs to change. Consumers need to start to “own” the food waste
they create and feel positive, if possible, about enabling its natural, organic transformation
back into environmentally beneficial form, i.e. compost.
So, in this study we wanted to learn when in the food preparation-consumption-waste cycle
people’s repugnance kicks in and whether and how this depends on the state of the food or the
consumer, for example whether they cook, garden, recycle or compost.
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Experimental design

We interact with our food at various stages in its life: growing, preparing, cooking, eating, left
on the plate, in the bin, rotting and as compost.
The aims of the experiment were:1.

To see if we could identify a common point in the food cycle where people’s attitude
switches from ‘attractive’ to ‘repugnant’ and whether this switches back again once food
is fully composted and simply looks like soil.

2. To see if attitudes to food waste vary when it is combined with other waste in rubbish
bags and landfill sites.
3. To see if attitudes depend on whether people regularly prepare meals from raw
ingredients, enjoy cooking, enjoy gardening or regularly recycle and compost.
We classified 8 possible states of food and food waste and selected between 2 and 4 images6
to illustrate each state7.
The 8 states with example images are shown below:1. Raw ingredients

6

From an online image collection

7

Some food states (e.g. ‘ready to eat’) required more images because of the need to balance out the
effect of whether people liked to eat the particular food shown or not.
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2. Raw waste

3. Ready to eat

4. Leftovers (on plate)

Page 3 of 16

5. Leftovers (from take away)

6. Waste in the kitchen compost bin

7. Decomposing
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8. End compost

And then, finally, we included 2 other categories as points of comparison:9. Regular rubbish bags/bins

10. Landfill

A total of 24 images were shown in randomly varying order.
Subjects were presented with one image at a time (no labels attached) and asked to register
their reaction to it by moving a cursor on a sliding scale from ‘repugnant’ (-3) to ‘attractive’
(+3). Leaving the cursor in its default position (0) indicated a neutral response.
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Subjects were asked to give their immediate reaction (i.e. without reflection) and reassured
that there were no right and wrong answers.
Having given their reactions to the 24 images, they were then asked about how often they
cooked meals from raw ingredients, ate out, ate ready meals or takeaways and also whether
they enjoyed cooking. They were asked whether they had a garden, enjoyed gardening and
whether they composted and recycled. Finally, they were asked their age and gender.
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About the participants

2000 members of a UK consumer research directory were invited (by email) to take part in a
3 minute online experiment exploring “people's attitudes to food and waste”. The incentive
was the opportunity to enter a prize draw and win £50. The consumer directory used was a
very general one and has no links with environmental issues, gardening or cooking.
At the start of the experiment, subjects were told that they would be shown “24 pictures of
food at various stages in its life from preparation through to waste disposal or recycling” and
asked to register their immediate reaction to each image.
566 people completed the experiment within a period of 5 days. 57% were women and 43%
men. Figure 1 shows the age distribution. 31-45 year olds were the commonest age group.
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Figure 1 : Gender and age distribution of 566 participants
Figure 2 shows the frequency with which this population cooked meals from raw, ate
takeaways or ready-cooked meals or ate out. We were surprised by the high percentage who
said they ‘always’ (23%) or ‘often (57%) prepared and cooked their meals from raw
ingredients. The majority claimed they only ‘sometimes’ or ‘rarely’ ate takeaways or precooked meals.
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Figure 2 : Frequency of consuming different kinds of meals
Enjoyment of cooking was high with 58% claiming to enjoy the activity “very much” and
only 3% “not at all”.
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Figure 3 : How much people enjoy cooking
Older people were slightly more likely to cook from raw and slightly less likely to eat
takeaways or ready meals but the difference was not significant. Similarly women were more
likely than men to cook from raw ‘always’ although the same percentage of either gender
claimed to do so ‘often’ and their enjoyment levels were fairly similar.
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80% of participants said they had a garden but gardening was, seemingly, much less popular
than cooking (see Figure 4). Only 19% of garden owners said they enjoyed it “very much”
and 20% said they didn’t enjoy it “at all”.

Very much
19%

Not at all
20%

A little
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40%

Figure 4 : How much garden owners enjoy gardening
Figure 5 shows how frequently people with gardens compost. 37% said they compost
‘always’ or ‘often’8 but over half (53%) ‘rarely’ or ‘never’ compost.
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Figure 5 : How frequently garden-owners compost
Not surprisingly, the degree to which people enjoy gardening affects their likelihood of
composting.
8

This is consistent with a figure of 35% of garden-owning households quoted by WRAP (March 2007).
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Figure 6 : How enjoyment of gardening affects composting frequency
It’s encouraging that 22% of people who don’t enjoy gardening at all still compost ‘often’ or
‘always’ but it’s perhaps a little discouraging that 44% of those who say they really enjoy
gardening don’t compost regularly at all. So, the two behaviours are connected but not as
tightly as one might imagine.
Finally, we asked people the extent of their recycling. 69% said they recycled “as much as
they can” but since this figure doesn’t tally with any objective measure of the extent of
recycling in the UK, we have to assume that it reflects aspiration rather than reality.
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Figure 7 : The extent to which people (say they) recycle
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5
5.1

Results
Reactions to images

We averaged the 566 individual reactions to images in each food state. This allowed us to plot
how people perceive each food state on a scale of ‘repugnant’ (-3) to ‘attractive’ (+3).
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Figure 8 : Comparative reactions to images of different food and waste states
Not surprisingly, ‘ready to eat’ food is considered the most attractive, closely followed by
images of raw ingredients in preparation for cooking.
Landfill is considered the most repugnant category but decomposing organic waste (part of
the natural composting process) is not far behind.
Some of the pair-wise comparisons between reactions to various food states are interesting.
The first example is the contrast in reactions to ‘raw ingredients’ compared to ‘raw waste’
even though the constituency of the two is quite similar and neither are in a state of decay.
Figure 9 shows the percentage of participants who gave an ‘attractive’, ‘neutral’ or
‘repugnant’ rating to these two categories.
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Figure 9 : Comparative reactions to raw ingredients versus raw waste
93% consider the raw ingredients as attractive but only 28% consider the raw waste as
attractive and 55% consider it as repugnant (22% at the farther end of the repugnance scale).
Arguably, the only difference is that one category is going to be eaten and the other (peelings,
seeds, etc) is not edible and has already been discarded. Could it be that one represents an
opportunity (cooking and eating) whilst the other represents a problem (disposal)? Or is it the
very act of discarding which changes people’s emotional reaction to the material in question?
The second example is similar. Figure 10 shows the contrast in people’s reactions to food
which is ‘ready to eat’ compared to ‘leftovers’ (of effectively the same food) after the meal is
consumed.
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Figure 10 : Comparative reactions to ‘ready to eat’ food and leftovers
84% participants find the ‘ready to eat’ food attractive9 but this drops to 26% once it is left at
the side of the plate when 51% now find it repugnant. Does this huge shift in emotional
response stem entirely from the fact that the food has been rejected and become ‘waste’? It is
certainly still edible at this point.
Interestingly, of the 4 ‘leftover’ images we showed, there was one which actually averaged a
slightly positive response (0.5) and this was one where it was less clear whether the food was
actually leftover (i.e. discarded) or was still in the process of being consumed by someone
(see below).

So, it could be that people’s attitudes swing as something switches from ‘opportunity’ to
‘problem’ or it could be that the moment we categorise something as ‘waste’, we feel negative
9

Obviously, people’s reaction here depends (to some extent) on whether they like the food in question.

Page 12 of 16

towards it regardless of whether its material, visual, olfactory or even edible state has actually
changed. This seems to be true even if we are inferring that someone else has discarded it.
This needs further testing.
The last pair-wise comparison is more discouraging for future waste food policy. We had
hoped that, whilst people might find decomposing food repugnant, they would not have a
problem with the end product of compost which no longer looks or smells unpleasant. We
assumed that most people would feel neutral towards this image and possibly even slightly
positive given its nutrient value and the fact that people pay money to acquire it for their
gardens. We were wrong. End compost was considered repugnant by the majority of people
(64%). In fact, depressingly, it had a fairly similar profile to the images of black rubbish bags
(see Figure 11).
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Figure 11 : Comparative reactions to end compost and rubbish bags
It is, of course, possible that the experimental subjects failed to recognise the images as
compost and thought they were something else. That was a potential limitation of our
experimental method, which offered no textual prompting to accompany the images.

5.2

How reactions vary depending on consumer characteristics

So, was there a difference in reactions to waste depending on whether people were gardeners,
composters, recyclers or cookers?
The answer was surprisingly little. Figure 12 shows the difference in reactions to images of
end compost of (i) people who say they ‘always’ compost compared to (ii) people who say
they ‘never’ compost.
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Figure 12: Reactions to end compost of composters and non-composters
Although 30% of composters found our images of end compost attractive, a much larger
percentage (50%) still found the images repugnant. Even 31% of the keen gardeners who
always compost still found end compost images repugnant and it would seem surprising if
these people did not recognise these images as compost (especially as one image showed
plants in the background). One wonders what aspect of gardening they actually enjoy.
There was an even smaller difference between the reactions of composters and noncomposters to this image of raw waste, for example:-
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Figure 14: Reactions to raw waste of composters and non composters.
Similarly, we could find no significant differences in people’s reactions to raw waste
depending on whether they frequently cooked from raw ingredients.
Nor could we find a difference between recyclers and non recyclers in their reaction to piles
of rubbish bags.
Gender and age made no significant differences to people’s reactions either.
We were surprised that these behavioural factors had so little bearing on people’s reactions.
Subjects are inclined to exaggerate their engagement in “approved” activities like composting
or recycling although it’s not clear why they would do so for gardening. However, we would
still have predicted a wider disparity in people’s reactions if they composted at all or were
keen gardeners.
It is possible that only a very small proportion of our sample of 566 UK consumers were
actively and enthusiastically ‘green’. So, although a good proportion engaged in cooking,
gardening, composting and recycling, this had not changed their basic sense of repugnance to
any food which wasn’t about to be cooked or eaten.
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Concluding comments

The experimental results suggest that (on average) people find only 2 forms of food attractive
– raw ingredients and food which is cooked and ready to eat. They find food in any other state
repugnant to a greater or lesser extent. This includes raw vegetable peelings, edible food left
on the side of the plate and end compost. In the first two of these cases, there is very little
difference visually or materially between these states and those of either raw ingredients (not
yet peeled) or food on the plate (not yet consumed) and yet the difference in reactions are
very marked.
Obviously, we can’t be sure that every subject recognised all of the images we presented for
what they were and we may have seen a different response if we had we labelled the images.
But we were specifically looking for an emotional response, so we elected to avoid the nonneutral connotations - e.g. ‘waste’, ‘rotting’, ‘landfill’ – that linguistic terms often carry.
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The differences in reaction might depend on whether the food shown is seen as an opportunity
or a problem. Another explanation is that the moment a fragment of food is discarded; people
think of it as ‘waste’ and that particular cognitive label shifts their entire attitude to it
regardless of whether it is still edible, looks much the same and smells perfectly agreeable.
As the earlier US study suggested, maybe all waste food is perceived as “gross and
unhygienic” regardless of its actual state.
The findings are reminiscent of a recent ICM poll10 which showed that 67% of people believe
that all bacteria are dangerous and 42% believe that we would be much healthier if all
bacteria were eradicated from our environment. People don’t distinguish, or maybe are not
even aware, that there are ‘good’ and ‘bad’ bacteria and that we they could not exist without
the good ones.
So perhaps successful food waste management involves reminding people that, just as there
are ‘good’ or ‘friendly’ bacteria which help our own digestion and health, there is ‘good’ or
‘friendly’ waste which helps the land produce the food we need. End compost enables plants
to live and grow just as ready-to-eat food enables us to live and grow.
As William McDonough and Michael Braungart argue in their excellent book, Cradle to
Cradle11, nature operates a system of nutrients and metabolisms in which there is no such
thing as ‘waste’. The ‘superfluous’12 flowers, fruits, leaves etc fall to the ground, decompose,
feed the various organisms and micro-organisms and enrich the soil for the next round of
growth and production.
We have, unfortunately, learned to think of food waste as a ‘bad’ thing, something to be
reduced, removed or even eradicated completely and certainly not something we wish to look
at or touch. Our experimental results suggest that as soon as food is defined as ‘waste’, we
immediately feel negative towards it even if it has not materially or visually changed. And
even the environmentally aware feel it is their duty to reduce waste, i.e. still viewing it as a
negative thing.
But, as McDonough and Braungart point out, from Nature’s point of view there is no such
thing as ‘waste’. There are only nutrients at different points in their natural cycle – either
being digested and utilised by human bodies for their growth and energy needs or being
digested and used by other organisms in the wider natural system. The challenge is how to get
people thinking ‘nutrient’ rather than ‘waste’ and seeing their own contribution to as well as
dependency on the wider organic system. The results of this experiment suggest that we have
some way to go.
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http://lifestyle.aol.co.uk/cleanliness-can-damage-health/article/20070925044909990005
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W. McDonough & M. Braungart, Cradle to cradle; remaking the way we make things, North Point
Press, New York, 2002.
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If that is an appropriate term.
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