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 Gap found between what people perceive as edible and what they state that they eat 18 
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 21 

ABSTRACT 22 

Food that is either wasted or lost, rather than being eaten, accounts for around a third of global food 23 

production and is linked to several environmental, economic and social issues. The reliable 24 

quantification of this wasted food is essential to monitor progress towards the United NĂƚŝŽŶƐ͛ 25 

Sustainable Development Goal 12.3, which covers food loss and waste. Currently quantification of 26 

food waste is made difficult by many differing definitions, some of which require categorisation of 27 

food items into those parts considered edible and those considered inedible. Edibility is difficult to 28 

define as it is affected by cultural and social influences. This study presents a novel, easily-replicable, 29 
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questionnaire-based methodology to ĐĂƚĞŐŽƌŝƐĞ ͚ďŽƌĚĞƌůŝŶĞ͛ ĨŽŽĚ ŝƚĞŵƐ ƚŚƌŽǁŶ ĂǁĂǇ ĨƌŽŵ 30 

households, e.g. parsnip skin, apple cores. The methodology captures self-reported information on 31 

what people eat (self-reported consumption) and their perceptions of edibility. Our results for the 32 

United Kingdom ŝŶĚŝĐĂƚĞ ƚŚĂƚ͕ ĨŽƌ Ă ŐŝǀĞŶ ĨŽŽĚ ͚ƉĂƌƚ͕͛ ƚŚĞƌĞ ŝƐ ĚŝǀĞƌŐĞŶĐĞ ďĞƚǁĞĞŶ ŝŶĚŝǀŝĚƵĂůƐ͛ 33 

responses to the surveǇ ƋƵĞƐƚŝŽŶƐ͗ Ğ͘Ő͘ ŵĂŶǇ ƉĞŽƉůĞ ǁŽƵůĚ ͚ ŶĞǀĞƌ͛ ĞĂƚ ĐĂƌƌŽƚ ƐŬŝŶƐ͕ ǁŚŝůƐƚ ŵĂŶǇ ŽƚŚĞƌƐ 34 

ǁŽƵůĚ ͚ĂůǁĂǇƐ͛ ĞĂƚ ƚŚĞŵ͘ FƵƌƚŚĞƌŵŽƌĞ͕ ƚŚĞƌĞ ŝƐ Ă ƐǇƐƚĞŵĂƚŝĐ ĚŝĨĨĞƌĞŶĐĞ ďĞƚǁĞĞŶ ƉĞŽƉůĞ͛Ɛ ƐĞůĨ-35 

reported consumption and their perceptions of edibility.  We suggest that both need to be considered 36 

to create a balanced categorisation of edible and inedible parts; we propose a method for 37 

incorporating both elements. Within this method, a threshold needs to be applied and the resultant 38 

classification, especially of those items close to this threshold, will inevitably be contentious. Despite 39 

this, the categorisation of what is considered edible using this methodology reflects the views of the 40 

majority of the population, facilitating the quantification of food waste. In addition, we envisage this 41 

methodology can be used to compare geographical differences and track changes over time with 42 

regard to edibility.  43 

Keywords: Food waste, Edibility, Food behaviour, Questionnaire study, Behaviour and perception 44 

survey, Household behaviour 45 

 46 

1. Introduction 47 

Globally, approximately 1.3 billion tonnes of food produced is wasted every year, equivalent to a third 48 

of all food produced for human consumption (FAO 2011). Food waste occurs at almost every stage of 49 

the food supply chain; however, the amount of food wasted from households represents the largest 50 

proportion in developed countries (e.g. FAO 2011; FUSIONS 2016a). Not only does food waste 51 

represent a direct loss of the food itself, it is also associated with substantial environmental, social 52 

and economic impacts (FAO, 2014). These impacts ʹ such as water shortages, soil erosion, 53 

deforestation, air pollution, greenhouse gas emissions and food security ʹ have brought food waste 54 

to the forefront of many international organisations͛ agendas. Of note, the United Nations (UN) 55 

incorporated food waste into the Sustainable Development Goals (SDGs) as part of the 2030 Agenda 56 



for Sustainable Development (UN 2017). Target 12.3 involves halving per capita global food waste at 57 

the retail and consumer levels and reducing food losses along production and supply chains (including 58 

post-harvest losses) by 2030 (UN 2017). Consequently, the effective quantification and monitoring of 59 

food waste is more important than ever before in evaluating progress towards this target.   60 

 61 

There has been extensive research into quantifying food loss and waste. However, comparing 62 

estimates of food waste remains challenging, in part due to the lack of a single definition of food loss 63 

and waste (Chaboud & Daviron 2017). Definitions differ based on: 64 

i) where in the food supply chain to start quantification ʹ i.e. are crops ploughed back into 65 

the field considered food loss or waste?  66 

ii) the ͚ĚĞƐƚŝŶĂƚŝŽŶ͛ ƚŚĂƚ ĨŽŽĚ ŐŽĞƐ ƚŽ - for instance, is food fed to animals classified as a 67 

waste?  and  68 

iii) whether the definition should cover just the food (the edible part of items) or should it 69 

also cover the inedible parts associated with food (e.g. bones, egg shells, etc), which is 70 

definitional element that this paper focuses on.  71 

The definition applied within studies generally reflects the environmental, social or economic issue of 72 

interest associated with food waste (see Chaboud & Daviron 2017 for a full review). In addition, the 73 

use of terminology (food waste and/or loss) differs between definitions resulting in terms with 74 

multiple meanings. For example͕ ƚŚĞ FU“ION“ ƉƌŽũĞĐƚ ƌĞĨĞƌƐ ƚŽ ͞ ĨŽŽĚ ǁĂƐƚĞ͟ ĂƐ ůŽƐƐĞƐ ŽĐĐƵƌƌŝŶŐ ĂĐƌŽƐƐ 75 

all stages of the food supply chain (FUSIONS 2016b). Comparatively, the FAO has used food waste for 76 

losses associated with the distribution and consumption stages (FAO 2011).  77 

 78 

To address this issue, the Food Loss and Waste Accounting and Reporting Standard (FLWS) was 79 

developed to inform and motivate reporting entities to quantify and reduce their food waste (Food 80 

Loss and Waste Protocol, FLWP 2016). This is a global standard designed to aid countries in achieving 81 

a baseline and monitoring progress towards Target 12.3 of the UN Sustainable Development Goals. 82 



The FLWS divides food waste into ͚wasted food͕͛ ĚĞĨŝŶĞĚ ĂƐ ͞ ĂŶǇ ƐƵďƐƚĂŶĐĞ- whether processed, semi-83 

processed, or raw- that is inteŶĚĞĚ ĨŽƌ ŚƵŵĂŶ ĐŽŶƐƵŵƉƚŝŽŶ͟ ;Ɖ͘15, FLWP 2016), and ͚associated 84 

inedible parts͕͛ ĚĞĨŝŶĞĚ ĂƐ ͞ĐŽŵƉŽŶĞŶƚƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ Ă ĨŽŽĚ ƚŚĂƚ͕ ŝŶ Ă ƉĂƌƚŝĐƵůĂƌ ĨŽŽĚ ƐƵƉƉůǇ ĐŚĂŝŶ͕ 85 

are not intendeĚ ƚŽ ďĞ ĐŽŶƐƵŵĞĚ ďǇ ŚƵŵĂŶƐ͟ ;Ɖ͘15, FLWP 2016). The wasted food component 86 

comprises parts of food that would be considered edible when in good condition, even if, by the time 87 

they are discarded, they have deteriorated to a point where they are not edible any longer (e.g. going 88 

mouldy, rotten, etc.). Therefore, associated inedible parts only includes the parts that are not 89 

intended to be eaten (and excludes food that has deteriorated). However, FLWS does not specify how 90 

an organisation should differentiate between the wasted food and the inedible parts.    91 

 92 

For global reporting of food loss and waste, the Champions 12.3 network ʹ a group of executives from 93 

governments, businesses, international organizations, research institutions, and civil society aimed at 94 

delivering the SDG 12.3 target ʹ has produced guidance on the definitions and scope of this goal, to 95 

obtain a consensus on this issue (Champions 12.3, 2017). This makes the point that progress against 96 

this target could be assessed using total FLW (wasted food plus inedible parts associated with food 97 

waste), but if a country can differentiate these two fractions, they can report on just the wasted food 98 

component. Although definitions of these two fractions are given, no practical method for 99 

differentiating them is described or referenced.  100 

 101 

Prior to the FLWS and SDG 12.3, WRAP (2009) had addressed the complexity in defining edibility by 102 

classifying food waste into three categories of loss:  103 

i) ͞Avoidable: food and drink thrown away that was, at some point prior to disposal, edible 104 

(e.g. slice of bread, apples, meat). 105 

ii) Possible avoidable:  food and drink that some people eat and others do not (e.g. bread 106 

crusts), or that can be eaten when a food is prepared in one way but not in another (e.g. 107 

potato skins. 108 



iii) Unavoidable: waste arising from food or drink preparation that is not, and has not been, 109 

edible under normal circumstances (e.g. meat bones, egg shells, pineapple skin, tea 110 

bags).͟ WRAP (2009) 111 

These categories, or similar versions, have been used most extensively in studies of food waste (e.g. 112 

Koivupuro et al. 2012; Papargyropoulou et al. 2014; Hoover 2017). The classification by WRAP (2009, 113 

2013) also formed the basis of the list of foods in the FUSIONS manual (Appendix 7, FUSIONS 2016b).  114 

 115 

Despite the work achieved by WRAP, the categorisation of food waste into ͚food͛ ;ŝ͘Ğ͘ ĞĚŝďůĞ ƉĂƌƚƐͿ 116 

and its inedible parts has not ʹ to date ʹ had a clear, reproducible methodology. The FLWS 117 

acknowledges what is considered inedible will differ between people and various populations and may 118 

not necessarily relate to whether it is ingestible (FLWP 2016). For example, a food part could be 119 

ingestible (in that no harm will come from consuming the food) but still be considered inedible in some 120 

cultures. Edibility is therefore influenced by a range of cultural factors, e.g. via shared values, common 121 

practices, religious beliefs, social norms and personal preferences (Papargyropoulou et al. 2014; FLWP 122 

2016). In short, what is frequently eaten in one country may be considered inedible in another.  123 

 124 

IŶ ƚŚĞ ĐĂƐĞ ŽĨ W‘AP͛Ɛ ƐƚƵĚŝĞƐ ;W‘AP ϮϬϬϴ; 2009; and 2013), the classification of food parts was based 125 

on the views of the authors and their knowledge of the UK population.  These views are subjective, 126 

relating to their own experiences of what family, friends and acquaintances consider edible. If their 127 

experiences are not representative of the population in question (the UK), this can affect the 128 

classification. Consequently, there is a need for an objective classification method that can account 129 

for different cultural influences between countries.  130 

 131 

Recently, edibility of food items was explored in Denmark via a questionnaire methodology (Stancu & 132 

Lähteenmäki 2018). This questionnaire includes questions asking about the edibility of food items. For 133 

some items, the state of the item is also included e.g. browned bananas. For these items, this means 134 



that the information about whether people consider them edible is influenced by its (deteriorated) 135 

state, rather than being solely about whether people consider that part of the food edible (e.g. the 136 

flesh of a banana in good condition). Furthermore, once the edibility of items had been established, 137 

there was no determination of whether the items were in fact consumed by the population.  138 

 139 

There is information on edibility contained within nutritional databases, such as those developed by 140 

national governments to convert information gathered in studies on consumption into estimates of 141 

nutrient intake. Examples include the National Nutrient Database for Standard Reference in the USA 142 

;U“DA ϮϬϭϱͿ ĂŶĚ͕ ŝŶ ƚŚĞ UK͕ MĐCĂŶĐĞ ĂŶĚ WŝĚĚŽǁƐŽŶ͛Ɛ TŚĞ CŽŵƉŽsition of Foods (Public Health 143 

England, 2015). The FAO provide listings of nutritional databases from around the world2.   144 

 145 

Recent studies have used such databases to inform their estimates of the associated inedible parts. 146 

For example, De Laurentiis et al. (2018) used data from three databases (Carnovale and Marletta, 147 

2000; Public Health England, 2015; Rimestad et al., 2017). In many cases, there was good agreement 148 

between sources on the percentage of a whole item that was inedible. However, there were plenty of 149 

foods for which large discrepancies occur. De Laurentiis et al. discuss the case of figs where the 150 

percentage inedible in the two sources containing data are 2% and 25%. The authors suggest that one 151 

source classify the fig skins as edible and the other source classifying them as inedible. This raises two 152 

issues with this data: it is often not clear which fractions (e.g. skins, pips, stalks, bones, fat) have been 153 

classified as edible or inedible parts; neither is it clear how these decisions have been arrived at (e.g. 154 

what criteria have been used). Therefore, there is a gap in the literature relating to how to classify 155 

different parts of food items into edible and inedible parts.  156 

 157 

These efforts to classify and quantify food waste have been developed against a backdrop of emerging 158 

studies determining the complexity of food waste practices in the home (e.g. Evans 2014), highlighting 159 

                                                           
2 http://www.fao.org/infoods/infoods/tables-and-databases/en/ 



the wide range of drivers that are influencing food waste (e.g. Thyberg & Tonjes, 2016, Hebrok & Boks 160 

2017, Schanes et al. 2018) and the difficulties in finding solutions to tackling food waste (e.g. Porpino 161 

2016, Romani et al. 2018, Stöckli et al. 2018, Reynolds et al. 2019).  162 

The current study presents a novel methodology to categorise food waste into food and its associated 163 

inedible parts accounting for cultural differences. The methodology section describes how a survey 164 

was used to obtain information on whether people eat certain parts of food and, irrespective of if they 165 

eat those parts, whether they consider them edible. The method allows existing food-waste 166 

definitions that require a split between edible parts (wasted food) and associated inedible parts to be 167 

put into practice in a transparent and reproducible way.  168 

 169 

The survey was deployed in the UK, focusing on food waste from household. The results are presented, 170 

including how the information was used to classify items found in detailed waste compositional 171 

analysis and food-waste diaries as either edible or inedible for a recent report (WRAP 2018). This 172 

simple methodology can easily be replicated in different geographies to obtain classifications that are 173 

location-specific, considering cultural differences in the parts of plants, fungi and animals that are 174 

eaten. We discuss the application of this method for reclassifying existing UK food-waste data and the 175 

opportunities for taking this approach further, alongside its limitations.   176 

 177 

2. Materials and methods 178 

The purpose of this study is to develop and evaluate a reproducible method to classify different parts 179 

of food items into edible and associated inedible parts. For the purposes of this paper, food waste is 180 

defined as the sum of edible parts that are discarded and inedible parts associated with food already 181 

eaten or discarded:  182 

݁ݐݏܽݓ ݀݋݋ܨ 183  ൌ ݏݐݎܽ݌ ݈ܾ݁݅݀݁ ൅  184 ݀݋݋݂ ݄ݐ݅ݓ ݀݁ݐܽ݅ܿ݋ݏݏܽ ݏݐݎܽ݌ ݈ܾ݁݅݀݁݊݅

 185 



AůƚŚŽƵŐŚ ŽƚŚĞƌ ƚĞƌŵƐ ĂƌĞ ƵƐĞĚ ŝŶ ƚŚĞ ůŝƚĞƌĂƚƵƌĞ ;Ğ͘Ő͘ ͚ĞĚŝďůĞ ƉĂƌƚƐ͛ ĂƌĞ ĂůƐŽ ƌĞĨĞƌƌĞĚ ƚŽ ĂƐ ͚;ǁĂƐƚĞĚͿ 186 

ĨŽŽĚ͛Ϳ͕ ƚŚĞƐĞ ĂƌĞ ƚŚĞ ƚĞƌŵƐ that fit most closely with the wording used in the questionnaires (see 187 

below), chosen to be easiest to interpret by research participants (i.e. the public).  188 

 189 

The method described in this paper have been applied to food waste from UK households, which 190 

includes the following collection routes / destinations: residual / general waste destined for landfill or 191 

incineration, food waste in collections targeting food waste destined for anaerobic digestion or in-192 

vessel composting, food waste going down the sewer and food waste composted within the home. 193 

The method could also be applied to material fed to animals, which, for the purposes of this study, 194 

was not defined as food waste (see WRAP 2018 for more details). Furthermore, with minor changes, 195 

it could be applied to food loss and waste in other parts of the supply chain.  196 

 197 

2.1 The questionnaire 198 

The questionnaire contained 5 questions to identify self-reported information on which parts of food 199 

people eat and perceptions of the edibility of parts of foods. The first two questions are the most 200 

important to the methodology. The first question (Which of these items do you eat, assuming they are 201 

appropriately cooked and in good condition?) focuses on which parts of food people report that they 202 

eat. The second question (Which of these items do you consider inedible and which could possibly be 203 

ĞĂƚĞŶ͕ ĞǀĞŶ ŝĨ ǇŽƵ ĚŽŶ͛ƚ ĞĂƚ ƚŚĞŵ ǇŽƵƌƐĞůĨ͍) concentrates on whether people consider these parts of 204 

food edible (regardless of whether they eat them or not).  205 

 206 

Each question is asked for 16 parts of food (e.g. parsnip skins; see results section and appendix for the 207 

list). These were chosen on the basis that, i) they occur in relatively large amounts in the UK household 208 

waste stream based on existing food waste data from WRAP (2013) (in particular, tables 46 and 47 209 

ŝŶĚŝĐĂƚĞĚ ĨŽŽĚ ŝƚĞŵƐ ĐŽŶƚƌŝďƵƚŝŶŐ ůĂƌŐĞ ĂŵŽƵŶƚƐ ŽĨ ͚ ƉŽƐƐŝďůǇ ĂǀŽŝĚĂďůĞ͛ ĂŶĚ ͚ ƵŶĂǀŽŝĚĂďůĞ͛ ĨŽŽĚ ǁĂƐƚĞͿ, 210 

ii) they were considered ͚ďŽƌĚĞƌůŝŶĞ͛ between being edible and inedible by the authors (often being 211 



classified as possibly avoidable in the past) and iii) they could help guide decisions about other, similar 212 

foods; for example, orange peel could be used to inform cultural perceptions for other citrus peel.  213 

 214 

In the early drafts of the questionnaire, bones were one of the items asked in the first two questions. 215 

However, piloting of the questionnaire (see below) indicated that research participants sometimes 216 

struggled to answer these questions if they made stock from bones. This was because some of the 217 

bone would be incorporated into the stock (and therefore utilised), but most of the mass of the bones 218 

was still discarded as inedible. Bones make up a relatively large proportion of food waste from UK 219 

homes (around 200,000 tonnes per year in 2012, approximately one-eighth of all unavoidable food 220 

waste, WRAP 2013). Therefore, two further questions (numbers 3 and 4 in the questionnaire) were 221 

developed to ask the research participants whether they make stock from bones, and how often they 222 

did this.  223 

 224 

The final question determined to what extent the respondent was responsible for the food 225 

preparation and cooking within the household, to see if this correlated with responses to the other 226 

questions.  227 

 228 

The first four questions were developed from scratch ʹ at the time of development, the authors were 229 

unaware of any existing questions to use in the question development. Input was sought from a range 230 

of people with experience in survey questions relating to food. The final question was adapted from 231 

W‘AP͛Ɛ ůŽŶŐ-running tracker questionnaire on food waste 232 

(http://www.wrap.org.uk/sites/files/wrap/CFWP%20Survey%20Spring%202017.pdf). The questions 233 

were not formally tested (see section on limitations of the study) but were piloted with several 234 

colleagues who work on neither food-related topics nor social research. Refinements of the questions 235 

were made to the questions following this process (see above).  236 

 237 

http://www.wrap.org.uk/sites/files/wrap/CFWP%20Survey%20Spring%202017.pdf


2.2 Population and sample 238 

The questionnaire was distributed by an on-line polling company (Populus) using an on-line poll 239 

between 20th and 22nd September 2017. The sample of 1,092 adults was a nationally representative 240 

sample of adults in the UK. Quotas on age, gender and region were set. Targets for quotas and weights 241 

were taken from the 2012 National Readership Survey, a random probability face-to-face survey 242 

conducted annually with 34,000 adults. The data were weighted by Populus to the known profile of 243 

the UK using age, gender, and government office region, social grade, taken a foreign holiday in the 244 

last 3 years, tenure, number of cars in the household and working status. 245 

 246 

2.3 Data analysis 247 

To allow comparison between food items and questions, each response was attributed a ͚ƐĐŽƌĞ͛ ƚŽ 248 

provide information relating to the edibility of a food item. These scores are listed in brackets after 249 

the response options in the appendix. A score of 1 was applied where a respondent had stated that 250 

an item is always consumed (in question 1) or perceived as edible under all circumstance (in question 251 

2). In contrast, a score of 0 indicated that the item is never consumed or is perceived as inedible under 252 

all circumstances. Responses of ͞TŚŝƐ ŝƐ ŶŽƚ ƌĞůĞǀĂŶƚ ƚŽ ŵĞ͟ ĨŽƌ ƋƵĞƐƚŝŽŶ ϭ Žƌ ͞I ŚĂǀĞ ŶŽ ŽƉŝŶŝŽŶ͟ ĨŽƌ 253 

question 2 were excluded from the calculations of average scores.  For each item, three averages were 254 

calculated: one for question 1, one for question 2 and an average of the two questions (see Table 1).  255 

 256 

Initially, it was thought that responses from question 2 would predominantly be used in the 257 

classification of edible and inedible parts. However, as discussed later in this paper, the difference 258 

found between the average scores from question 1 and 2 suggested that there were multiple facets 259 

relating to the issue of edibility. Therefore, there would be merit in incorporating information from 260 

both questions into the categorisation process. It would lĞĂĚ ƚŽ Ă ŵŽƌĞ ͚ďĂůĂŶĐĞĚ͛ ŵĞƚŚŽĚ that better 261 

reflects the underlying social and psychological phenomena. Consequently, the average score across 262 

question 1 and 2 was taken for each item and this was used, with the 0.5 threshold, to categorise food 263 



items. IteŵƐ ƚŚĂƚ ƐĐŽƌĞĚ ĂďŽǀĞ Ă ƚŚƌĞƐŚŽůĚ ŽĨ Ϭ͘ϱ ǁĞƌĞ ĚĞĞŵĞĚ ͚ ĨŽŽĚ͛ ;ŝ͘Ğ͘ ĞĚŝďůĞͿ͕ ǁŚĞƌĞĂƐ ŝƚĞŵƐ ǁŝƚŚ 264 

Ă ƐĐŽƌĞ ďĞůŽǁ ǁĞƌĞ ĐůĂƐƐŝĨŝĞĚ ĂƐ ͚ŝŶĞĚŝďůĞ ƉĂƌƚƐ͛͘ The threshold value (0.5) was selected as this 265 

represents the majority view of the population. We present the full results of both questions in this 266 

paper so that the impact of these decisions can be seen and assessed by the reader.   267 

 268 

Data analysis and production of graphs was conducted using Microsoft Excel and R v.3.4.1 (R Core 269 

Team 2017).   270 



3. Results 271 

The survey results indicate that, of the items listed, crusts of bread, apple skin and the end slices of a 272 

loaf of bread had the highest levels of self-reported consumption (Table 1 and Figure 1)͕ ǁŝƚŚ ͚ƐĐŽƌĞƐ͛ 273 

of 0.73 to 0.83 (where 1 would represent all survey ƌĞƐƉŽŶĚĞŶƚƐ ƐƚĂƚŝŶŐ ƚŚĂƚ ƚŚĞǇ ͚ĂůǁĂǇƐ͛ ĐŽŶƐƵŵĞ 274 

ƚŚĞƐĞ ƉĂƌƚƐ͕ ĂŶĚ Ϭ ƌĞƉƌĞƐĞŶƚŝŶŐ Ăůů ƐƚĂƚŝŶŐ ƚŚĂƚ ƚŚĞǇ ͚ŶĞǀĞƌ͛ consume them). At the other extreme, 275 

apple cores were the least consumed with an edibility score of 0.07, reflecting the result that 83% of 276 

respondents reporting that they never eat apple cores, with the remaining 17% eating them 277 

͚ŽĐĐĂƐŝŽŶĂůůǇ͕͛ ͚ŽĨƚĞŶ͛ Žƌ ͚ĂůǁĂǇƐ͛. Responses to items were relatively polarised with one of the two 278 

ŵŽƐƚ ĞǆƚƌĞŵĞ ƌĞƐƉŽŶƐĞƐ ;͞I aůǁĂǇƐ ĞĂƚ ƚŚŝƐ ƉĂƌƚ ŽĨ ƚŚĞ ŝƚĞŵ͟ ĂŶĚ ͞I ŶĞǀĞƌ ĞĂƚ ƚŚŝƐ ƉĂƌƚ ŽĨ ƚŚĞ ŝƚĞŵ͟Ϳ 279 

selected 61% of the time compared to 31% for intermediate responses3. This suggests that, for most 280 

ƉĞŽƉůĞ͕ ƚŚĞǇ ĞŝƚŚĞƌ ĞĂƚ ĂŶ ŝƚĞŵ Žƌ ĚŽŶ͛ƚ eat it ʹ the circumstances surrounding the decision are not so 281 

important. The main exception to was potato skins, where the division of responses between options 282 

was most evenly distributed͗ ϱϱй ŽĨ ƌĞƐƉŽŶĚĞŶƚƐ ŐĂǀĞ ͚ŝŶƚĞƌŵĞĚŝĂƚĞ ƌĞƐƉŽŶƐĞƐ͛͘   283 

 284 

                                                           
3 The remaining responĚĞŶƚƐ ;ϵйͿ ŐĂǀĞ ƚŚĞ ƌĞƐƉŽŶƐĞ͗ ͚TŚŝƐ ŝƐ ŶŽƚ ƌĞůĞǀĂŶƚ ƚŽ ŵĞ ;ĨŽƌ ĞǆĂŵƉůĞ͕ I ĚŽŶ͛ƚ ďƵǇ ƚŚŝƐ 
type of food)͛͘ PĞƌĐĞŶƚĂŐĞƐ ƋƵŽƚĞĚ ĨŽƌ ƚŚŝƐ ƋƵĞƐƚŝŽŶ ĂĚĚ ƚŽ ϭϬϭй ĚƵĞ ƚŽ ƌŽƵŶĚŝŶŐ͘ “ƵďƐĞƋƵĞŶƚ ƌŽƵŶĚŝŶŐ 
anomalies are for the same reason.  



Figure 1: The weighted responses to Question 1 (͚Which of these items do you eat, assuming they are 285 

appropriately cooked and in good condition?͛) 286 

 287 

Only 5 of the 16 items obtained an edibility score of 0.5 or above from this first question (Table 1). 288 

There was a substantial gap between the scores of the top three items (all 0.73 or above) and the next 289 

item in the list: potato skin (0.54). There was a large spread of scores across the remaining items.  290 

 291 

 292 

Table 1: The scores for items of food across question 1 and 2 and the average of both questions. Values shaded 293 

in grey are above a 0.5 threshold indicating that they are eaten often or always and deemed edible by the 294 

majority of the population surveyed. *Bacon rind is below the threshold of 0.5 at 0.496, rounded to 0.50 to 2 295 

decimal places.  296 

For previous classification in WRAP 2013, the following categories were used:  297 

a ͚TŽƉƐͬ“ƚĂůŬƐͬEŶĚƐ͛ 298 

b ͚LĞĂǀĞƐ͛ 299 

Food item 

Previous 

classification in 

WRAP 2013 

Self-reported 

consumption 

Perception of 

edibility 

Average 

score 

Crusts of a slice of bread Possibly avoidable 0.83 0.94 0.88 

End slices of a loaf of bread Possibly avoidable 0.73 0.92 0.83 

Apple skin Possibly avoidable 0.78 0.86 0.82 

Cooked chicken skin Possibly avoidable 0.52 0.79 0.66 

Potato skin Possibly avoidable 0.54 0.77 0.65 

Bacon rind Possibly avoidable 0.50* 0.76 0.63 

Broccoli stalka Possibly avoidable 0.49 0.72 0.60 

Cauliflower stalka Unavoidable 0.45 0.71 0.58 

Outer cabbage leavesb Possibly avoidable 0.24 0.68 0.52 

Carrot skin Possibly avoidable 0.32 0.71 0.51 

Parsnip skin Unavoidable 0.20 0.61 0.41 

Cabbage- stem & hard 

centrea 

Unavoidable 
0.24 0.58 0.41 

Orange peel (rest) Unavoidable 0.25 0.53 0.39 

Oil drained fish tin Possibly avoidable 0.15 0.56 0.35 

Orange zest Unavoidable 0.13 0.51 0.32 

Apple core Unavoidable 0.07 0.41 0.24 



The food items indicated as most consumed in question 1 (crusts of bread, the end slices of a loaf of 300 

bread and apple skin) were also indicated as most edible in question 2 (Table 1 and Figure 2). The 301 

responses for the perceived edibility were not as polarised as the responses to question 1: for question 302 

Ϯ͕ ϰϳй ŽĨ ƉĞŽƉůĞ ƐĞůĞĐƚĞĚ ͚ŝŶƚĞƌŵĞĚŝĂƚĞ͛ ƌĞƐƉŽŶƐĞ ŽƉƚŝŽŶƐ͕ ĐŽŵƉĂƌĞĚ ǁŝƚŚ ƚŚĞ ϯϭй ŽĨ ƉĞŽƉůĞ ŝŶ 303 

question 1.  304 

 305 

 306 

Figure 2: The weighted responses to Question 2 (͚Which of these items do you consider inedible and which could 307 

ƉŽƐƐŝďůǇ ďĞ ĞĂƚĞŶ͕ ĞǀĞŶ ŝĨ ǇŽƵ ĚŽŶ͛ƚ ĞĂƚ ƚŚĞŵ ǇŽƵƌƐĞůĨ͍͛).  308 

 309 

For all food items, the score relating to perceptions of edibility was higher than the self-reported 310 

consumption score (Table 1 and Figure 3). This resulted in 15 out of the 16 items having an edibility 311 

score (i.e. relating to question 2) greater than 0.5; only apple cores scored below the threshold (0.41). 312 

This means that ten items have a score below 0.5 when asking about what people eat (Q1), but above 313 

this threshold when discussing what is considered edible (Q2). These include oil drained from fish tins, 314 

orange peel, bacon rind, broccoli stalk, carrot skin. For example, parsnip skins scored 0.2 on Q1 - i.e. 315 

ŵŽƐƚ ƉĞŽƉůĞ ĚŽŶ͛ƚ ĞĂƚ ƚŚĞŵ͕ ďƵƚ Ϭ͘ϲϭ ŽŶ ƚŚĞ ĞĚŝďŝůŝƚǇ ƐĐŽƌĞ͕ ƐƵŐgesting the majority thought they are 316 



edible. In general, this suggests that many people are willing to state that items are edible, even if 317 

ƚŚĞǇ ĚŽŶ͛ƚ ƉĞƌƐŽŶĂůůǇ ĞĂƚ them.  318 

 319 

Table 1 also includes the previous classification for the 16 items in questions 1 and 2. This shows that 320 

most of the food parts classified from the new method as edible were previously classified as possibly 321 

avoidable, the exception being cauliflower stalks. Similarly, most of the food parts classified as inedible 322 

in the new method were classified as unavoidable previously (oil drained from a can being the 323 

exception in this case).  324 

 325 

It was found that a strong positive correlation (R2 = 0.92) exists between the scores for Q1 and Q2 326 

(Figure 3), suggesting that there is a strong degree of consistency in responses. Therefore, on average, 327 

the responses to question 1 could be used to predict the responses to question 2, and vice versa, 328 

reasonably accurately. The regression trendline differs substantially from a slope of one (x = y), such 329 

that the gap between the scores from the two questions is largest for items with low scores (low 330 

perceived edibility, even lower self-reported consumption).  331 

 332 



 333 

Figure 3: Correlation between average scores from question 1 and 2. A trendline for this relationship is displayed 334 

(R2 = 0.920). A trendline of slope equal to one is displayed to illustrate where items would fall if they had the 335 

same score for each question. Some food items are labelled for illustrative purposes.  336 

 337 

Given the difference in scores between the two questions, the choice of which questions to include in 338 

the classification of items between food (edible parts) and inedible parts strongly influences the 339 

results. For the classification of UK household data into edible parts (i.e. wasted food) and inedible 340 

parts (WRAP 2018), it was decided to use a combined metric using information from both questions. 341 

This was due to the authors͛ view that each question reflected a different aspect ŽĨ ƉĞŽƉůĞ͛Ɛ ǀŝĞǁ ŽŶ 342 

the edibility of an item, and therefore both should be included in the metric. In short, whether people 343 

ŝŶ Ă ƉĂƌƚŝĐƵůĂƌ ƉŽƉƵůĂƚŝŽŶ ďĞůŝĞǀĞ ĂŶ ŝƚĞŵ ŝƐ ͚ĞĚŝďůĞ͛ ŝƐ ƐŝŐŶĂůůĞĚ ďǇ ďŽƚŚ whether people state that it is 344 

edible and whether they actually eat it. For instance, in the case of parsnip skins, people were more 345 

likely to say that these were edible than not; however, given that most people in the survey stated 346 

ƚŚĂƚ ƚŚĞǇ ĚŽŶ͛ƚ ĞĂƚ ƚŚĞŵ͕ ŝƚ ǁŽƵůĚ ƐĞĞŵ against the general findings of the survey to classify these as 347 

edible (using a cultural definition). For these reasons, a composite metric was used as it was felt to 348 

better reflect both self-reported consumption and perception of edibility. Using the average score of 349 



the two questions, 10 of the 16 items are deemed edible including bacon rind, carrot skin, cabbage 350 

leaves, broccoli stalk and cauliflower stalk which would otherwise been considered inedible if just self-351 

reported consumption were considered (Figure 4, Table 1).  352 

 353 

Figure 4: The average score of items from question 1 and 2. A score of 1 represents items that are always 354 

consumed and always edible whereas a score of 0 are foods that are never eaten and seen as being inedible. Bars 355 

in dark blue are above the 0.5 threshold applied to represent majority of the study population.  356 

 357 

Questions 1 and 2 included response options if respondents deemed an item was not relevant (e.g. 358 

ƚŚĞǇ ĚŝĚŶ͛ƚ ĞĂƚ ŝƚͿ Žƌ ŝĨ ƚŚĞǇ ŚĂĚ ŶŽ ŽƉŝŶŝŽŶ ŽŶ ŝƚƐ ĞĚŝďŝůŝƚǇ͘ On average, across all the items listed in 359 

the survey, 91% of respondents thought they were relevant (Q1) and 92% had an opinion regarding 360 

edibility (Q2). Only 4 items were not relevant for more than 10% of the population and roughly the 361 

same percentage of the population did not have an opinion on the item (parsnip skins, oil drained 362 

from fish tins, cabbage- stem and hard centre, cauliflower stalk). The number of respondents who did 363 

not think items were relevant was positively correlated (R2 = 0.83) to the number of those who did 364 

not have an opinion (Figure 4).  365 

 366 



 367 

Figure 5: The correlation between the number of respondents answering not relevant for Q1 and who had no 368 

opinion for Q2.  369 

 370 

As stated above, bones were not included in question 1 and 2 as, during a pilot study, respondents 371 

found it difficult to categorise bones if they were used to make stock, a process in which some of the 372 

mass of the bone is incorporated into the liquid of the stock. Consequently, two additional questions 373 

regarding the use of bones to make stock and the frequency of this practice were presented within 374 

the questionnaire. Of those surveyed, 28% of the population report making stock from bones and 72% 375 

ĚŝĚŶ͛ƚ ;Ϭ͘ϯй ƌĞƐƉŽŶĚĞĚ ͚DŽŶ͛ƚ ŬŶŽǁ͛Ϳ͘ Of those who reported making stock: 22% stated that they 376 

make stock every time that they have bones, 24% more than half the time, 21% about half the time, 377 

17% less than half the time and 17% rarely. As not all the bones were used to make stock and such a 378 

small proportion of bone is incorporated within the stock, bones were classified as inedible parts in 379 

W‘AP͛Ɛ ŵŽƐƚ ƌĞĐĞŶƚ ƌĞƉŽƌƚ ŽŶ ŚŽƵƐĞŚŽůĚ ĨŽŽĚ ǁĂƐƚĞ ;W‘AP͕ ϮϬϭϴͿ.  380 

 381 



The level of responsibility that the respondent had for the preparation and cooking of food within the 382 

household was also asked. Dividing the population based on level of responsibility revealed only small 383 

differences in the average score across all items (0.02 for Q1 and 0.06 for Q2). Therefore, it was found 384 

that responses on self-reported consumption and perceptions of edibility were not strongly correlated 385 

with the level of responsibility the respondent had for the preparation and cooking of food.  386 

 387 

4. Discussion 388 

We present a simple, reproducible methodology which captures self-reported consumption and 389 

perceptions of edibility which can be used to classify foods, or parts of food, as either edible (i.e. 390 

wasted food) or inedible. The objective of the study was to classify items from a cultural perspective 391 

(whether people within a given population generally consider them edible) rather than trying to 392 

understand which items could be ingested without harm (i.e. technically edible). The results from this 393 

study highlight the importance of collecting information on both perceived edibility and what people 394 

claim to eat when considering the quantification of food waste, as the two can differ to a relatively 395 

large degree.   396 

 397 

Prior to undertaking the research, it was envisaged that the question on perceived edibility would be 398 

used to classify items as edible or inedible. The rationale was that this question is most closely aligned 399 

to the classification ʹ it directly asks people their opinion about what is edible or inedible. This would 400 

result in classification of several items such as orange peel as edible; however, responses to question 401 

1 clearly demonstrate that orange peel is not regularly consumed by the majority of the population. 402 

Furthermore, data on the amount of orange peel thrown away from UK households suggests that the 403 

vast majority is not consumed (WRAP 2014).  404 

 405 

The responses on perceived edibility ĐůĞĂƌůǇ ĚŽŶ͛ƚ ĂůŝŐŶ with self-reported consumption and data on 406 

household food waste ʹ i.e. people are more likely to say that an item is edible than say they 407 



themselves eat it. This may ďĞ ĂŶ ĂĐĐƵƌĂƚĞ ƌĞƉƌĞƐĞŶƚĂƚŝŽŶ ŽĨ ƉĞŽƉůĞ͛Ɛ ǀŝĞǁƐ ĂŶĚ ďĞŚĂǀŝŽƵƌ͗ people 408 

are less likely to consume items than deem them edible. However, it could also be influenced by the 409 

question wording and / or biases in the responses. TŚĞ ĞǆĂĐƚ ƋƵĞƐƚŝŽŶ ǁŽƌĚŝŶŐ ;͞For the same list of 410 

foods, which of these items do you consider inedible and which could possibly be eaten, even if you 411 

ĚŽŶ͛ƚ ĞĂƚ ƚŚĞŵ ǇŽƵƌƐĞůĨ͍͟Ϳ ŵĞĂŶƐ ƚŚĂƚ ƚŚĞ ĨŽŽĚ ƉĂƌƚ ŽŶůǇ ŚĂƐ ƚŽ ďĞ ĐŽŶƐŝĚĞƌĞĚ possibly edible for 412 

ƐŽŵĞŽŶĞ ƚŽ ĂĐĐƵƌĂƚĞůǇ ĐŚŽŽƐĞ ŽŶĞ ŽĨ ƚŚĞ ͚ĞĚŝďůĞ͛ ŽƉƚŝŽŶƐ͘ IŶ ƚŚĞ ĐĂƐĞ ŽĨ ŽƌĂŶŐĞ ƉĞĞů͕ ŵĂƌŵĂůĂĚĞ Žƌ 413 

cake baking may be examples where orange peel is consumed, which, combined with the question 414 

wording, could have increased the edibility score (Q2) relative to other question wording. Another 415 

source of possible bias is social desirability: respondents are aware that the questionnaire is about 416 

food waste and therefore respond according to minimise the perception that they are wasteful. 417 

Whichever the mix of factors at play, only using the answers from question 2 is unlikely to produce an 418 

accurate classification of food items: if we want to reflect cultural norms, the parts of foods which are 419 

actually eaten are also important.  420 

 421 

Similarly, classifying food items based solely on responses to question 1 would also lead to a different, 422 

much shorter list of edible foods. The spread of scores from question 1 suggests a complex picture of 423 

consumption behaviour particularly with items, such as potato skins, chicken skins and broccoli stalks, 424 

which scored between 0.4 and 0.6. The mid-range scores for these items indicate that their 425 

consumption varies between members of the population and, for some items, may depend on the 426 

exact state of the item or how it is prepared. For example, potato skins might be consumed when 427 

cooked as a baked potato but not consumed when potatoes are regularly peeled prior to roasting. 428 

When classifying items (e.g. those found in waste compositional analysis or recorded in food-waste 429 

diaries), it is usually impractical to have different categorisation for the same item in different 430 

situations (e.g. to classify a potato skin as edible when baked, but potato peelings generated prior to 431 

roasting potatoes as inedible). Therefore, although applying a 0.5 threshold may not be perfect in that 432 



it creates a sharp distinction within a graduated phenomenon, it does allow a pragmatic approach to 433 

classifying items as edible or inedible in situations where such a classification is useful.  434 

 435 

Table 1 compares the classification based on the new method, with that used previously (WRAP 2013) 436 

to classify these items. As noted in the results, most edible items using the new method were 437 

ƉƌĞǀŝŽƵƐůǇ ĐůĂƐƐĞĚ ĂƐ ͚ƉŽƐƐŝďůǇ ĂǀŽŝĚĂďůĞ͖͛ ŵŽƐƚ ŝŶĞĚŝďůĞ ŝƚĞŵƐ ƵƐŝŶŐ ƚŚĞ ŶĞǁ ŵĞƚŚŽĚ ǁĞƌĞ ƉƌĞǀŝŽƵƐůǇ 438 

͚ƵŶĂǀŽŝĚĂďůĞ͛͘ This high level of correlation suggests that the previous method for classification ʹ the 439 

researchers using their experience and wider knowledge ʹ gives similar results to using this new 440 

ŵĞƚŚŽĚŽůŽŐǇ͘ HŽǁĞǀĞƌ͕ ƚŚĞ ƚǁŽ ĞǆĐĞƉƚŝŽŶƐ ŵĞŶƚŝŽŶĞĚ ĂďŽǀĞ ƐƵŐŐĞƐƚ ƚŚĂƚ ƚŚĞ ƌĞƐĞĂƌĐŚĞƌƐ͛ 441 

knowledge was not always in line with the majority of the public. Therefore, we consider that the new 442 

method is an improvement on that previously used by WRAP.  443 

 444 

It is instructive to compare the approach in this paper to that in the study published by the Danish 445 

Centre for Food and Agriculture (Aarhus University, Denmark) who published the Consumer Food 446 

Waste in Denmark report (Stancu & Lähteenmäki 2018). In this report, the authors include a survey to 447 

determine whether food items are edible; however, there is no feedback on the actual consumption 448 

of items. Given the results from our survey, it suggests that consumption behaviour is an important 449 

aspect when classifying food items and therefore should not be neglected. Furthermore, in the 450 

Consumer Food Waste report, the state of the item is included for some foods (e.g. browned bananas; 451 

Stancu & Lähteenmäki 2018) but not others. The inclusion of a particular state for a food item likely 452 

changes the perception of edibility and therefore cannot be used to determine edibility of the item in 453 

a different state.  454 

 455 

We achieved the incorporation of both behaviours and perception by averaging scores across question 456 

1 and 2, which affects the classification of several borderline items. We believe this approach captures 457 

the complexity of cultural acceptability of food: what is eaten from question 1 and what people think 458 



is edible from question 2. Ultimately, dividing food waste into two categories (edible and inedible) will 459 

automatically result in a loss of detail as ʹ as seen in the results of the survey ʹ edibility lies on a 460 

spectrum. Categorisation of items will inevitably result in a few items being classified as edible when 461 

some members of the population believe them to be inedible, and vice versa. The occurrence of this 462 

can be minimised by verifying results from the survey with compositional analysis, food and photo 463 

diaries. The combination of these data sources should give sufficient detail to allow accurate 464 

classification of food items and an in-depth analysis of food waste.  465 

 466 

The results described in this paper have already been applied to existing datasets to reclassify UK 467 

household food waste data: i.e. estimates for 2012 from WRAP (2013) were reclassified for WRAP 468 

(2018). These new results are in accordance with the Food Loss and Waste Accounting and Reporting 469 

Standard, which recommends using categories: wasted food and associated in edible parts (FLWP, 470 

2016). The methodology was applied to guide the reclassification of these items from groups based 471 

on avoidability (see introduction) to either edible or inedible. At the same time, food which is fed to 472 

animals was omitted from the results, which resulted in an overall change in the total of UK household 473 

food waste (for 2015) from 7.3 to 7.1 million tonnes (WRAP 2018). However, the amount of wasted 474 

food (i.e. edible food waste) was 5 million tonnes in 2015, greater than the 4.4 million tonnes 475 

previously classified as avoidable. This was because some items which were previously classified as 476 

possibly avoidable were reclassified to edible, such as the crusts of bread and potato peel / skins (see 477 

table 1). Items which were borderline and not included in the survey were classified by using the 478 

survey results to guide decisions: e.g. using suitable proxies from the list of items in the survey.  479 

 480 

We envisage that aspects of the questionnaire would need to be altered if this methodology were to 481 

be applied in different countries or different parts of the supply chain (e.g. in agricultural production). 482 

The food items selected for this study were based on common food items found in UK household 483 

waste. The results of the relevance of the food items (Figures 1 and 2) indicate that the majority of 484 



items were appropriate for the target population. Respondents who found the food items not relevant 485 

tended to also have ŶŽ ŽƉŝŶŝŽŶ ŽŶ ƚŚĞ ŝƚĞŵ ƐƵŐŐĞƐƚŝŶŐ ƚŚĂƚ ƚŚĞƐĞ ƌĞƐƉŽŶĚĞŶƚƐ ĞŝƚŚĞƌ ĚŽŶ͛ƚ ŬŶŽǁ Žƌ 486 

have no interest in food items that they do not consume. If the questions were deployed in another 487 

country, it may be appropriate to select different items: those frequently identified in food waste 488 

within the specific study region. Additionally, a threshold of 0.5 could be altered; however, in this 489 

study it was ƚŚĞ ĂƵƚŚŽƌƐ͛ intention to categorise the items based on the behaviours and perceptions 490 

of the majority of the population. In locations where there are clear distinctions in eating practices 491 

between different groups within the population, selecting a 0.5 threshold may not be appropriate and 492 

a different approach to capture the balance between behaviours and perception may need to be 493 

applied.  494 

 495 

Using this methodology offers researchers the opportunity to be descriptive about cultural practices 496 

rather than prescriptive. This will allow comparison between a range of cultural practices across the 497 

globe as well as the ability to track changes in cultural attitudes towards food items in the UK which 498 

may aid the evaluation of food waste reduction strategies.  499 

 500 

This study primarily focuses on quantification: improving the classification of items in practice. 501 

Although it was not intended to directly inform the behavioural literature, the findings within this 502 

study may be of benefit to this area: for instance, in designing interventions for preventing food waste, 503 

it helps understand to understand how people view different parts of items. This information could 504 

be used to target particular foods, e.g. to influence the population so that more parts of food are 505 

consumed. This is topical: at the time of writing, the Love Food Hate Waste campaign has just launched 506 

Ă ĐĂŵƉĂŝŐŶ ĐĂůůĞĚ ͚CŽŵƉůĞĂƚ͕͛ ĞŶĐŽƵƌĂŐŝŶŐ ƉĞŽƉůĞ ƚŽ ĞĂƚ Ăůů ŽĨ ĐĞƌƚĂŝŶ ĨŽŽĚ items, focusing on certain 507 

fruits, vegetables and bread crusts.  508 

 509 



Any intervention of this sort should consider the wide range of implications that could ensue. For some 510 

food parts such as bacon rind, which is very high in fat, encouraging this to be eaten regularly could 511 

lead to negative health outcomes. More research is required to understand if more is eaten as a result, 512 

both in total and of the food in question. For health, this could be both negative (more calories) or 513 

positive if the parts in questions are vegetables. It could also impact on purchases ʹ if for instance, 514 

broccoli stalks are consumed, it could lead to less broccoli being purchased, as a higher percentage of 515 

the item is consumed; again, more research is required in this area.   516 

 517 

4.1 Limitations 518 

There are several areas in which this methodology could be improved. Primarily, this methodology 519 

relies on self-reported information and is therefore subject to several cognitive biases, including social 520 

desirability bias as mentioned previously. In order to minimise these biases, the survey may benefit 521 

from further development and testing, particularly focusing on the wording of questions. This could 522 

be addressed through cognitive testing or focus groups which would help gain an understanding of 523 

social and cultural connotations linked to specific words e.g. whether the use of ͚rind͛, ͚skin͛ or ͚ƉĞĞů͛ 524 

to describe food items influences the responses. In addition, future research in this area could look at 525 

the number of questions asked. The two main questions that this study relies on are relatively small 526 

in number due to wanting to develop a practical solution that could be adopted by practitioners, often 527 

with constrained budgets. There is the potential for Ă ͚ŵŽƌĞ-ƌŽƵŶĚĞĚ͛ ĐůĂƐƐŝĨŝĐĂƚŝŽŶ to be developed 528 

by asking a wider range of questions about edibility. However, in developing a methodology that will 529 

be adopted by practitioners, future studies should focus on understanding the minimum number of 530 

questions for a classification to be viable.  531 

 532 

The food items selected for inclusion in the survey were done so based on previous research findings; 533 

however, it may be more apt to hold focus groups to determine borderline items from a sample of the 534 

population. The number of food items for this survey was limited to 16 as including additional items 535 



into the survey risked incurring respondent fatigue. The categorisation of food items not included in 536 

the survey was done based on the use of proxies, for example, the peelings of many other root 537 

vegetables were considered inedible as parsnip skin was classified as inedible. This process was done 538 

at the authors͛ discretion and once again introduces subjectivity into the classification process. This 539 

could be addressed by deploying the survey to a larger sample, with different subsamples seeing a 540 

different set of food items. This would avoid respondent fatigue whilst collecting information on a 541 

wider range of food items. Alternatively, feedback from focus groups of respondents after completing 542 

the survey could be used to gain an insight as to why certain items were ranked in a certain order, for 543 

example, to gain an insight as to why carrot skin is viewed as more edible than parsnip skin. This would 544 

facilitate more rigorous classification of the food items not included in the survey.  545 

 546 

Finally, the response options to questions 1 and 2 are discrete options that fall on a continuum. The 547 

scoring system assumes that research participants perceive these options as evenly spaced along a 548 

continuum; however, respondents may not perceive them in this way. Consequently, the application 549 

of scores to responses assuming equal spacing may not accurately reflect intentions or thoughts of 550 

the participants and could influence the conclusions drawn. This issue is difficult to address. A 551 

potential solution to visualise this continuum is to use Think aloud protocols in the piloting of 552 

questions (Ericsson & Simon 2010). This would require a small group of pilot participants to go through 553 

the survey and let them verbalize their thoughts and perceptions aloud. 554 

 555 

Despite these limitations, this methodology provides a practical, low-cost solution, applicable in a 556 

range of geographies to achieve location-specific information on self-reported consumption and 557 

perceptions of edibility.  Funding and time would be required to address the limitations mentioned 558 

above; however, the authors believe this methodology is an important step towards using cultural 559 

information to define edible and inedible parts of food items.  560 

 561 



5. Conclusions 562 

Food waste is a global issue which needs to be addressed urgently, and the accurate quantification of 563 

food waste is required to support effective food waste reduction strategies. One important step in 564 

this quantification is the ability to differentiate food waste into edible and inedible parts. This study 565 

presents an easily reproducible, questionnaire-based methodology to guide this classification. To the 566 

authors͛ knowledge, this is the first of its kind and an important starting point from which further 567 

progress can be made. It uses survey responses on what people claim to eat and what they think is 568 

edible to categorise items. The results from this study indicate that, with borderline food items, self-569 

reported consumption and perception of edibility do not always overlap. We therefore consider it 570 

important to use a metric that combines both these aspects in order to reflect cultural acceptability 571 

of different parts of foods. It is the authors hope that this methodology will be utilised within 572 

international research to classify food waste accounting for cultural influences. Categorising food 573 

waste in this standardised way means that measurements can be compared, facilitating the 574 

development and efficient monitoring of global strategies to reduce food waste.  575 

  576 



Acknowledgements 577 

Erica van Herpen, Julian Parfitt, Kai Robertson and Sarah Bromley are thanked for commenting on 578 

early drafts of the questionnaire.  579 

Funding: TŚŝƐ ƌĞƐĞĂƌĐŚ ǁĂƐ ĐŽŶĚƵĐƚĞĚ ĂƐ ƉĂƌƚ ŽĨ W‘AP͛Ɛ ǁŝĚĞƌ ǁŽƌŬ ƋƵĂŶƚŝĨǇŝŶŐ ĨŽŽĚ ǁĂƐƚĞ͕ 580 

supported by fundŝŶŐ ĨƌŽŵ ƚŚĞ UK GŽǀĞƌŶŵĞŶƚ͛Ɛ DĞƉĂƌƚŵĞŶƚ ŽĨ EŶǀŝƌŽŶŵĞŶƚ͕ FŽŽĚ ĂŶĚ ‘ƵƌĂů AĨĨĂŝƌƐ 581 

(Defra). Christian Reynolds has funding from NERC to support an Innovation Placement at Waste & 582 

Resources Action Programme (WRAP) (Grant Ref: NE/R007160/1). 583 

 584 

REFERENCES 585 

Chaboud, G. and Daviron, B. (2017). Food losses and waste: Navigating the inconsistencies. 586 

Global Food Security [online] 12, 1-7. [Accessed 20 Apr. 2018]. Available from: 587 

https://doi.org/10.1016/j.gfs.2016.11.004  588 

Carnovale, E., Marletta, L., 2000. Tabelle di composizione degli alimenti: aggiornamento 2000. 589 

[Accessed 25th January 2019]. Available from: http://agris.fao.org/agris-590 

search/search.do?recordID=XF2015045728  591 

Champions 12.3 (2017): Guidance on interpreting sustainable development goal target 12.3 592 

[on-line]. [Accessed 30 October 2018]. Available from: 593 

https://champs123blog.files.wordpress.com/2017/10/champions-12-3-guidance-on-interpreting-594 

sdg-target-12-3.pdf  595 

De Laurentiis, V., Corrado, S. and Sala S. (2018). Quantifying household waste of fresh fruit 596 

and vegetables in the EU. Waste Management, 77, 238-251. Available from: 597 

https://doi.org/10.1016/j.wasman.2018.04.001 598 

Ericsson, K.A. & Simon, H.A. (2010) How to Study Thinking in Everyday Life: Contrasting Think-599 

Aloud Protocols With Descriptions and Explanations of Thinking. Mind, Culture, and Activity 600 

[online], 5:3, 178-186. [Accessed 20 April 2018]. Available from: DOI: 10.1207/s15327884mca0503_3 601 

 Evans, D. (2014). Food Waste: Home Consumption, Material Culture and Everyday 849 Life. 602 

Bloomsbury Academic, London. 603 

FAO (2011) Global food losses and food waste: extent, causes and prevention [online]. Rome, 604 

Italy: Food and Agriculture Organization of the United Nations. [Accessed 20 April 2018]. Available 605 

from: http://www.fao.org/docrep/014/mb060e/mb060e00.pdf 606 

FAO 2014 Food Wastage Footprint: Full Cost Accounting [Accessed 25th January 2019]. 607 

Available from: http://www.fao.org/3/a-i3991e.pdf  608 

https://doi.org/10.1016/j.gfs.2016.11.004
http://agris.fao.org/agris-search/search.do?recordID=XF2015045728
http://agris.fao.org/agris-search/search.do?recordID=XF2015045728
https://champs123blog.files.wordpress.com/2017/10/champions-12-3-guidance-on-interpreting-sdg-target-12-3.pdf
https://champs123blog.files.wordpress.com/2017/10/champions-12-3-guidance-on-interpreting-sdg-target-12-3.pdf
https://doi.org/10.1016/j.wasman.2018.04.001
https://doi.org/10.1207/s15327884mca0503_3
http://www.fao.org/docrep/014/mb060e/mb060e00.pdf
http://www.fao.org/3/a-i3991e.pdf


Food Loss and Waste Protocol (2016) Food Loss and Waste Accounting and Reporting 609 

Standard (Version 1.0). [Accessed 19th April 2018]. Available from: 610 

https://www.wri.org/sites/default/files/REP_FLW_Standard.pdf  611 

 FUSIONS (2016a) Estimates of European food waste levels [online]. Stockholm: FUSIONS. 612 

[Accessed 21 April 2018]. Available from: http://eu-613 

fusions.org/phocadownload/Publications/Estimates%20of%20European%20food%20waste%20level614 

s.pdf 615 

FUSIONS (2016b) Food waste quantification manual to monitor food waste amounts and 616 

progression. Fusions reducing food waste through social innovation. Paris, France: FUSIONS [online]. 617 

[Accessed 19th April 2018]. Available from: http://www.eu-618 

fusions.org/phocadownload/Publications/Food%20waste%20quantification%20manual%20to%20m619 

onitor%20food%20waste%20amounts%20and%20progression.pdf 620 

Hebrok, M. & Boks, C., 2017. Household food waste: Drivers and potential intervention points 621 

for design ʹ An extensive review. J. Clean. Prod. 151 380-392. doi:10.1016/j.jclepro.2017.03.069 622 

Hoover, D. (2017) Estimating quantities and types of food waste at the city level [online]. 623 

[Accessed 21 April 2018]. Available from: https://www.nrdc.org/sites/default/files/food-waste-city-624 

level-report.pdf  625 

Koivupuro, H., Hartikainen, H., Silvennoinen, K., Katajajuuri, J., Heikintalo, N., Reinikainen, A., 626 

Jalkanen, L. (2012) Influence of socio-demographical, behavioural and attitudinal factors on the 627 

amount of avoidable food waste generated in Finnish households. International Journal of Consumer 628 

Studies [online]. 36 (2), 183-191. [Accessed 21 April 2018]. Available from: 629 

https://doi.org/10.1111/j.1470-6431.2011.01080.x 630 

Papargyropoulou, E., Lozano, R., Steinberger, K., Wright, J., Ujang, N., Bin, Z. (2014) The food 631 

waste hierarchy as a framework for the management of food surplus and food waste. Journal of 632 

Cleaner Production [online]. 76, 106ʹ115. [Accessed 20 April 2018]. Available from: 633 

http://dx.doi.org/10.1016/ j.jclepro.2014.04.020 634 

Porpino, G., 2016. Household Food Waste Behavior: Avenues for Future Research. J. Assoc. 635 

Consum. Res. 1, 41ʹ51. doi:10.1086/684528 636 

Public HeĂůƚŚ EŶŐůĂŶĚ ;ϮϬϭϱͿ MĐCĂŶĐĞ ĂŶĚ WŝĚĚŽǁƐŽŶ͛Ɛ ĐŽŵƉŽƐŝƚŝŽŶ ŽĨ ĨŽŽĚƐ ŝŶƚĞŐƌĂƚĞĚ 637 

dataset. Accessed 28th January 2019, Available at: 638 

https://www.gov.uk/government/publications/composition-of-foods-integrated-dataset-cofid  639 

R Core Team (2017) A language and environment for statistical computing. R foundation for 640 

statistical computing, Vienna, Austria. URL:  https://www.R-project.org/  641 

https://www.wri.org/sites/default/files/REP_FLW_Standard.pdf
http://eu-fusions.org/phocadownload/Publications/Estimates%20of%20European%20food%20waste%20levels.pdf
http://eu-fusions.org/phocadownload/Publications/Estimates%20of%20European%20food%20waste%20levels.pdf
http://eu-fusions.org/phocadownload/Publications/Estimates%20of%20European%20food%20waste%20levels.pdf
http://www.eu-fusions.org/phocadownload/Publications/Food%20waste%20quantification%20manual%20to%20monitor%20food%20waste%20amounts%20and%20progression.pdf
http://www.eu-fusions.org/phocadownload/Publications/Food%20waste%20quantification%20manual%20to%20monitor%20food%20waste%20amounts%20and%20progression.pdf
http://www.eu-fusions.org/phocadownload/Publications/Food%20waste%20quantification%20manual%20to%20monitor%20food%20waste%20amounts%20and%20progression.pdf
https://www.nrdc.org/sites/default/files/food-waste-city-level-report.pdf
https://www.nrdc.org/sites/default/files/food-waste-city-level-report.pdf
https://doi.org/10.1111/j.1470-6431.2011.01080.x
https://www.r-project.org/


Reynolds, C., Goucher, L., Quested, T.E. et al. (2019) Consumption-stage food waste reduction 642 

interventions ʹ what 12 works and how to design better interventions, Food Policy. In Press (accepted 643 

for publication 23rd January 2019).  644 

Rimestad, A.H., Løken, E.B., Nordbotten, A. (2017). The Norwegian food composition table 645 

and the database for nutrient calculations at the Institute for Nutrition Research. Accessed 25th 646 

January 2018]. Available at: 647 

http://www.matportalen.no/verktoy/the_norwegian_food_composition_table/ 648 

Romani, S., Grappi, S., Bagozzi, R.P. and Barone, A.M. (2018), Domestic food practices: a study 649 

of food management behaviors and the role of food preparation planning in reducing waste, Appetite, 650 

121, 215-227. doi: 10.1016/j.appet.2017.11.093 651 

“ĐŚĂŶĞƐ͕ K͕͘ DŽďĞƌŶŝŶŐ͕ K͕͘ GೌǌĞƚ͕ B͕͘ ;ϮϬϭϴͿ͘ FŽŽĚ ǁĂƐƚĞ ŵĂƚƚĞƌƐ - A systematic review of 652 

households food waste practices and their policy implications. J. Clean. Prod. 182, 978ʹ991. doi: 653 

10.1016/j.jclepro.2018.02.030 654 

Stancu, V. & Lähteenmäki, L. (2018) Consumer Food Waste in Denmark [online]. Denmark: 655 

Danish Centre for Food and Agriculture. [Accessed 21 April 2018]. Available from: 656 

https://www.foedevarestyrelsen.dk/SiteCollectionDocuments/Foder-657 

%20og%20foedevaresikkerhed/Madspild/Madspildsrapport.pdf 658 

Stöckli, S., Niklaus, E., Dorn, M., (2018). Call for testing interventions to prevent consumer 659 

food waste. Resour. Conserv. Recycl. 136, 445ʹ462. doi:10.1016/j.resconrec.2018.03.029  660 

Thyberg, K.L. & Tonjes, D.J. (2016) Drivers of food waste and their implications for 661 

sustainable policy development, Resour. Conserv. Recycl., 106, 110-123. doi: 662 

10.1016/j.resconrec.2015.11.016 663 

United Nations (2017) The Sustainable Development Goals Report [online]. [Accessed 20 664 

April 2018]. Available from: 665 

https://unstats.un.org/sdgs/files/report/2017/TheSustainableDevelopmentGoalsReport2017.pdf 666 

USDA (United States Department of Agriculture) 2015. USDA National Nutrient Database for 667 

Standard Reference, Release 28. [Accessed 25th January 2018] Available from: 668 

https://ndb.nal.usda.gov/ndb/   669 

The Waste and Resources Action Programme, WRAP (2008) The Food We Waste [online]. 670 

Banbury, UK: WRAP. [Accessed 18 April 2018]. Available from:  671 

WRAP (2009) Household Food and Drink Waste in the UK [online]. Banbury, England: WRAP. 672 

[Accessed 18 April 2018]. Available at: 673 

http://www.wrap.org.uk/sites/files/wrap/Household%20food%20and%20drink%20waste%20in%20t674 

he%20UK%20-%20report.pdf 675 

http://www.matportalen.no/verktoy/the_norwegian_food_composition_table/
https://www.foedevarestyrelsen.dk/SiteCollectionDocuments/Foder-%20og%20foedevaresikkerhed/Madspild/Madspildsrapport.pdf
https://www.foedevarestyrelsen.dk/SiteCollectionDocuments/Foder-%20og%20foedevaresikkerhed/Madspild/Madspildsrapport.pdf
https://unstats.un.org/sdgs/files/report/2017/TheSustainableDevelopmentGoalsReport2017.pdf
https://ndb.nal.usda.gov/ndb/
http://www.wrap.org.uk/sites/files/wrap/Household%20food%20and%20drink%20waste%20in%20the%20UK%20-%20report.pdf
http://www.wrap.org.uk/sites/files/wrap/Household%20food%20and%20drink%20waste%20in%20the%20UK%20-%20report.pdf


WRAP (2013) Household Food and Drink Waste in the United Kingdom, 2012 [online]. Banbury, 676 

England: WRAP. [Accessed 18 April 2018]. Available at: 677 

http://www.wrap.org.uk/sites/files/wrap/hhfdw-2012-main.pdf.pdf 678 

WRAP (2014) Household Food and Drink Waste ʹ A Product Focus [online]. Banbury, England: 679 

WRAP. [Accessed 18 April 2018]. Available at: http://www.wrap.org.uk/sites/files/wrap/Product-680 

focused%20report%20v5_3.pdf  681 

WRAP (2017) Household Food Waste in the UK, 2015 [online]. Banbury, England: WRAP. 682 

[Accessed 18 April 2018]. Available from: 683 

http://www.wrap.org.uk/sites/files/wrap/Household_food_waste_in_the_UK_2015_Report.pdf 684 

WRAP (2018) Household food waste: restated data for 2007-2015 [online]. Banbury, UK: 685 

WRAP. [Accessed 30 October 2018]. Available from: 686 

http://www.wrap.org.uk/sites/files/wrap/Household%20Food%20Waste%20Restated%20Data%202687 

007-15%20FINAL.pdf   688 

http://www.wrap.org.uk/sites/files/wrap/hhfdw-2012-main.pdf.pdf
http://www.wrap.org.uk/sites/files/wrap/Product-focused%20report%20v5_3.pdf
http://www.wrap.org.uk/sites/files/wrap/Product-focused%20report%20v5_3.pdf
http://www.wrap.org.uk/sites/files/wrap/Household_food_waste_in_the_UK_2015_Report.pdf
http://www.wrap.org.uk/sites/files/wrap/Household%20Food%20Waste%20Restated%20Data%202007-15%20FINAL.pdf
http://www.wrap.org.uk/sites/files/wrap/Household%20Food%20Waste%20Restated%20Data%202007-15%20FINAL.pdf


APPENDIX ʹ Questionnaire developed for study 689 

Preamble: A not-for-profit organisation that regularly reports on the amount of food thrown away in 690 

the UK is currently revising its definitions relating to food waste. To do this, it is finding out the 691 

opinions of the UK population.  692 

Q1: Please look at the list of foods below. Which of these items do you eat, assuming they are 693 

appropriately cooked and in good condition? 694 

Food item 

I always eat 

this part of 

the item 

I often eat 

this part of 

the item 

I occasionally 

eat this part of 

the item 

I never eat 

this part of 

the item  

This is not relevant 

to me (for example, 

I ĚŽŶ͛ƚ ďƵǇ ƚŚŝƐ 
type of food) 

Cooked chicken 

skin 
ප ප ප ප ප 

Bacon rind / fat ප ප ප ප ප 

Potato skin / peel ප ප ප ප ප 

Carrot skin / peel ප ප ප ප ප 

Parsnip skin / peel ප ප ප ප ප 

Stalk of a head of 

broccoli 
ප ප ප ප ප 

Stalk of a head of 

cauliflower 
ප ප ප ප ප 

Outer leaves of a 

cabbage 
ප ප ප ප ප 

Cabbage stem and 

hard centre 
ප ප ප ප ප 

Apple core ප ප ප ප ප 

Apple peel / skin ප ප ප ප ප 

Zest from orange 

peel (the outer 

coloured part of 

the peel) 

ප ප ප ප ප 

The rest of the 

orange peel (the 

white part)  
ප ප ප ප ප 

End slices of a loaf 

of bread 
ප ප ප ප ප 

Crusts of a slice of 

bread 
ප ප ප ප ප 

Oil drained from a 

tin of fish 
ප ප ප ප ප 



 695 

Q2: For the same list of foods, which of these items do you consider inedible and which could 696 

possibly be eaten, ĞǀĞŶ ŝĨ ǇŽƵ ĚŽŶ͛ƚ ĞĂƚ ƚŚĞŵ ǇŽƵƌƐĞůĨ? Again, please assume that the items are 697 

appropriately cooked and in good condition.  698 

Food item 
Edible under all 

circumstances 

Usually 

edible 

Usually 

inedible 

Inedible under all 

circumstances 

I have no 

opinion 

Cooked chicken skin ප ප ප ප ප 

Bacon rind / fat ප ප ප ප ප 

Potato skin / peel ප ප ප ප ප 

Carrot skin / peel ප ප ප ප ප 

Parsnip skin / peel ප ප ප ප ප 

Stalk of a head of 

broccoli 
ප ප ප ප ප 

Stalk of a head of 

cauliflower 
ප ප ප ප ප 

Outer leaves of a 

cabbage 
ප ප ප ප ප 

Cabbage stem and hard 

centre 
ප ප ප ප ප 

Apple core ප ප ප ප ප 

Apple peel / skin ප ප ප ප ප 

Zest from orange peel 

(the outer coloured 

part of the peel) 
ප ප ප ප ප 

The rest of the orange 

peel (the white part)  
ප ප ප ප ප 

Orange peel / skin ප ප ප ප ප 

End slices of a loaf of 

bread 
ප ප ප ප ප 

Crusts of a slice of 

bread 
ප ප ප ප ප 

Oil drained from a tin of 

fish 
ප ප ප ප ප 

 699 

Q3: Do you make stock by boiling bones (e.g. chicken bones)? 700 

 Yes 701 

 No 702 

 DŽŶ͛ƚ ŬŶŽǁ 703 



Qϰ͗ ;ĂƐ ŝĨ ͚YĞƐ͛ ƚŽ QϯͿ YŽƵ ŵĞŶƚŝŽŶĞĚ ƚŚĂƚ ǇŽƵ ŵĂŬĞ ƐƚŽĐŬ ďǇ ďŽŝůŝŶŐ ďŽŶĞƐ͘  HŽǁ ŽĨƚĞŶ ĚŽ ǇŽƵ ŵĂŬĞ 704 

stock?  705 

 Every time that I have bones (for example, leftover from meat / carcases) 706 

 More than half the time that I have bones 707 

 About half the time that I have bones 708 

 Less than half the time I have bones 709 

 Rarely 710 

Q5: How responsible are you for the preparation and cooking of food in your house, if at all?  711 

ͻ I have responsibility for all or most of it  712 

ͻ I have responsibility for about half of it  713 

ͻ I have responsibility for some, but less than half of it  714 

ͻ I͛ŵ ŶŽƚ ƌĞƐƉŽŶƐŝďůĞ ĨŽƌ ĂŶǇ ŽĨ ŝƚ  715 

 716 


