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Abstract: This study tackles the quantification of in-store food waste, 
with a specific focus on the distinction between the edible and inedible 
fraction. A meta-analysis of the studies dealing with retail food waste 
quantification is provided to identify the results obtained so far. Then, 
the mass and value of food waste produced in 2015 at one retail store in 
Italy is analysed, basing on the store's food waste records and on the 
reports of a redistribution initiative involving the edible fraction of 
the food waste produced. In one year, 70.6 tons of food (for a value of 

vegetables. The edible fraction accounts for 35% of the total food waste, 
mostly from fresh meat and bakery departments. Results also disclose a 
significant amount of unrecorded food waste, confirming that many gaps 
exist in the food waste recording procedure at retail stores. 
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HIGHLIGHTS 

 Meta-analysis is used to compare 16 articles dealing with retail food waste quantification  
 Detailed data on mass and value of food waste by department is analysed 
 35% of the  food waste is found to be fit for human consumption 
 Significant quantities of unrecorded food waste are disclosed 

 



The dark side of retail food waste: evidences from in-store data 1 
 2 

1. INTRODUCTION 3 

Food waste is a major social, nutritional and environmental issue affecting the sustainability of the food 4 
chain (Parfitt et al., 2010; Kummu et at., 2012; Abeliotis et al., 2015; Scherhaufer et al., 2015; De Laurentis 5 
et al., 2016). It is caused by climate and biological factors as well as by the behaviours of food chain actors, 6 
which are linked to different socio-economic factors (Buzby and Hyman, 2012; Aschemann-Witzel, 2015; 7 
Setti et al., 2016; Canali et al., 2017).  8 
Food waste is generated in all stages of the supply chain, with different features and motivations. According 9 
to a comprehensive study conducted in 2012, retail food waste is estimated as 4.6 million tons in 2012, i.e. 10 
about 5% of the total food wasted along the supply chain (Stenmark et al., 2016), much less than the other 11 
stages of the supply chain. However, there are several reasons why the study of retail food waste is 12 
particularly important (Gruber et al., 2016): (i) retailers have a great influence in shaping both the features of 13 
food production and the preferences of consumers; (ii) the absolute quantities of food waste generated at 14 
retail stores are very significant with respect to the much more scattered food waste production at other 15 
stages of the food chain, e.g. at households; (iii) retail stores are the place where several different food chain 16 
actors intersect. Moreover, the public opinion is recently pushing for a greater consideration of the retail food 17 
waste issue. Movements against food waste are emerging, asking the food chain actors, particularly those 18 
operating at retail stage, for specific interventions to face this phenomenon. In Denmark, the activity of the 19 
Stop Wasting Food movement (Stop Spild Af Mad; www.stopspildafmad.dk) led to the adoption by all 20 
Danish retailers of a food waste reduction strategy. In France, it is worth mentioning the awareness campaign 21 

the recent regulation that compels all supermarkets 22 
with a sales area exceeding 400 m2 to establish agreements with charities with the purpose of donating them 23 
the unsold food1. In Italy as well, a law dealing with food waste redistribution initiatives at different stages of 24 
the chain has been released in 20162.  25 
Nonetheless, the study of food waste in the retail has long been neglected. In the retail management 26 
disciplines, the issue of retail food waste has only been touched in connection with the rate of 27 
which represents the gap between inventories and sales and is commonly used as an indicator of performance 28 
of retail stores (Avery et al., 2012; Buzby et al., 2015; Buzby et al., 2016). In other papers, the issue of retail 29 
food waste is tackled in connection to food security concerns (Parfitt et al., 2010) or environmental issues 30 
linked to waste management as well as resources consumption for food production (Gustavsson and Stage, 31 
2011; Beretta et al., 2013). It is only very recently that the literature dealing with the actual quantification of 32 
food waste at the retail stage have started flourishing. 33 
The first studies dealing with the quantification of food waste at retail stores have been conducted in Sweden 34 
(Gustavsson & Stage, 2011; Eriksson et al., 2012). The interest on retail food waste has rapidly increased as 35 
some studies suggested that, contrarily to what happens in other steps of the chain, a significant share of the 36 
products considered unsalable by the retailers (e.g. products approaching the expirations date or bearing 37 
minor packaging defects) is still perfectly suitable for human consumption. Such products can be re-used, 38 
e.g. by redistribution initiatives targeting to the people in need (Segrè et al., 2009; Lebersorger and 39 
Schnaider, 2014; Cicatiello et al., 2016; Garrone et al., 2014b; Aiello et al., 2014), or offered to customers at 40 
a reduced price, with interesting and still under-investigated implications on the amount of food waste 41 
produced (Aschemann-Witzel et al., 2015). The incidence of edible items over the total food waste produced 42 
                                                           
1 Loi n° 2016-138 du 11 février 2016 relative à la lutte contre le gaspillage alimentaire (law n° 2016-138 concerning the 
fight against food waste). The law has been published on February 12th, 2016 on the Official Journal n°36.  
2 
farmaceutici a fini di solidarietà sociale e per la limitazione degli sprech
distribution of food and pharmaceutical products for solidarity purposes and the limitation of waste). The law has been 
published on August 30th, 216 on the Official Journal n°202.  



in the retail is still unknown, although some redistribution initiatives operating in Italy suggest that it can 43 
reach up to 60 tonnes of food per store each year (Segrè et al., 2009). This means that at the retail stage the 44 

45 
consumption (Papargyropoulou et al., 2014), may be much lower than expected.  46 
Moving from this state of the art, in this paper we aim to investigate the quantity and quality of food waste in 47 
retail stores, with a specific focus on the distinction between the edible and inedible fraction. To this 48 
purpose, we first examine, through a meta-analysis, the studies dealing with retail food waste quantification 49 
published so far; then, we analyse in-store food waste data retrieved for one year in one Italian outlet.  50 
 51 

2. META-ANALYSIS OF STUDIES ON RETAIL FOOD WASTE QUANTIFICATION 52 

The generation of food waste in the retail is linked to food stocks management practices as well as to the 53 
purchasing behaviour of the customers (Gustavsson et al., 2011; Gunder, 2012). Food items can be discarded 54 
due to damaged packaging linked to improper stock management (Parfitt et al., 2010) or to technical 55 
malfunctions during the storage (Ziegler and Floros, 2011; Choudhury, 2006). Overstocking linked to the 56 
difficulty in predicting the number of products purchased by the customers is also reported as a possible 57 
cause of food waste in the retail (Stuart, 2009; Gunder, 2012), although take-back agreements with suppliers 58 
may hide part of such waste (Eriksson et al., 2017). Customer behaviours and preferences at the store are a 59 
strong driver of food waste generation (Gunder, 2012; Gustavsson et al., 2011; Parfitt et al., 2010; Stuart, 60 
2009): sub-standard products are often rejected by consumers, therefore they are very likely to remain unsold 61 
and be wasted; the waste of holyday foods is also very common, as their purchase is concentrated in a 62 
limited period. In general, all these behaviours depend on a range of personal and social factors, which may 63 
also include the features of the shopping environment, i.e. the experience that the store is able to provide to 64 
customers (Cicatiello et al., 2015). 65 
Investigating the extent of food waste in the retail is a complex task, as the way discarded food is registered 66 
depends the influences of local policies (Parfitt et al., 2010). 67 
With the aim of providing a synthesis of the methodologies and main results of the empirical studies tackling 68 
retail food waste quantification, we carried out a meta-analysis of the available papers indexed in Scopus. 69 
Namely, we selected all the documents w  70 

. Out of 121 resulting documents, 71 
only the 86 journal articles were considered. Their abstracts were screened to check whether in each paper an 72 
actual quantification of retail food waste was performed, as this is the focus of our research. Table 1 reports 73 
the list of the 16 papers selected according to this criteria, as well as the following information for each of 74 
them: main focus of the paper, country where the food waste quantification was carried out, type of case 75 
study, type and source of data used in the study, food categories concerned, main results on the assessment of 76 
retail food waste.  77 
Seven articles refer to studies conducted in Sweden. Indeed, the Nordic countries are those where the 78 
knowledge on retail food waste is most developed, also thanks to some reports of projects and national 79 
initiatives published in grey literature (e.g. Stenmark et al., 2011; Hanssen and Moller, 2013).  80 
Some of these studies have a very broad objective (e.g. to study the total extent of food waste along the food 81 
chain), so that the data reported on retail food waste only represent a minor part of the results. Secondary 82 
data at the country level was used in Ju et al. (2017), Buzby and Himan (2012) and Love et al. (2015), while 83 
qualitative data were collected in Mena et al. (2011). Twelve studies involved quantitative data retrieval on 84 
food waste at stores (although five of them refer to the same project, developed in Sweden on 6 stores), 85 
mostly relying on data collected through the regular waste recording process of the stores. This process, 86 
which has a key role in providing data on the extent of food waste at stores, typically entails a daily 87 
collection of the unsaleable food items, whose bar code is electronically recorded by the staff, thus 88 
generating a database by item. 89 
 90 
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Among the several product categories analysed in the literature, fruit and vegetables, dairy 94 
products, meat and bread show a higher waste. Namely, the waste of bread has an incidence of 95 
up to 6-7% with respect to the quantity delivered by suppliers (Mena et al., 2011; Gustavsson 96 
and Stage, 2011; Lebersorger and Schneider, 2014), and represents the largest fraction of the 97 
total food waste (Brancoli et al., 2017; Cicatiello et al., 2016), although this data may be biased 98 
by the extent of returns to supplier, which are not  99 
(Eriksson et al., 2017). For fruit and vegetables, different figures are reported in the literature 100 
(3-7% in Mena et al., 2011; up to 6%, depending on the type of vegetables, in Gustavsson and 101 
Stage, 2011; 4.3% in Eriksson et al., 2012; 8-9% in Beretta et al., 2013), but most studies do not 102 
consider take-back agreements, so these figures may be underestimated (Eriksson et al., 2017).  103 
Eriksson et al. (2014) demonstrated that waste is higher for organic than for conventional 104 
products, suggesting that the rate of waste is closely linked to the sales and turnover of the 105 
different retail departments. In the few studies where the extent of waste was studied in stores of 106 
different dimension, small stores were found to produce more food waste than large stores 107 
(Gustavsson and Stage, 2011; Beretta et al., 2013). 108 
Concerning the characteristics of retail food waste and its potential uses, several studies suggest 109 
that some of the food discarded at the retail stage may still be fit for human consumption. 110 
Indeed, most causes of food waste do not imply that food is no longer edible, e.g. when food 111 
items are discarded because they are approaching the expiration date, have little damages on the 112 
packaging, or are visually imperfect (Cicatiello et al., 2016). Aschemann-Witzel et al. (2015) 113 

114 
sale at a reduced price (Aschemann-Witzel et al., 2015) or redistribution for social purposes 115 
(Falasconi et al., 2015; Segrè et al., 2009; Alexander and Smaje, 2008; Cicatiello et al., 2016). 116 
This means that only part of the total food products discarded at the retail stage - 117 

framework provided by Papargyropoulou et al. (2014) - can be 118 
considered a waste, because it becomes unfit for human consumption (Papargyropoulou et al., 119 
2014).  120 
 121 

3. METHODOLOGY: ANALYSING IN-STORE FOOD WASTE DATA 122 

In this study we analysed the food waste stream of one retail store in Italy, belonging to a major 123 
Italian retailer. The store is one of the 378 Italian hypermarkets (sales area > 4,500 m2); this 124 
channel currently represents about 15% of total food purchases 125 
of sales volume3 (Federdistribuzione, 2015).  126 
Within the store, we focused on the food departments, which covered about 55% of the total 127 
sales area. Data on the waste produced by these departments was collected during the year 2015 128 
by the store s staff following the usual waste recording routine, which was established several 129 
years before the study period. Every morning the staff screened the shelves and withdrew all the 130 
products that had passed or were close to their best-before  or use-by  date. Table 2 resumes 131 

                                                           
3 In Italy, out of 115.2 billio
(hypermarkets, supermarkets, small retail stores, discount) is 73.1 %. The remaining 26.9 % of food sales 
is shared among traditional grocery stores and street vendors (Federdistribuzione, 2015). 



the schedule followed by the staff to remove from the shelves the products with shorter shelf 132 
life, with respect to the indicated expiration date.  133 
 134 

Table 2 - Timing of products discard according their best-before and use-by date 135 
Type of product Shelf life* Timing of product discard** 
Fresh milk 6 days  2 days 
Yogurt 3 weeks 3 days 
Eggs 4 weeks 6 days 
Würstel 1 to 2 months  3 days 
Butter  2 months 3 days 
Soft cheese 2 months 3 days 
* Approximate shelf life period from production to expiration date 
** Before expiration date, according to the procedure applied at the case study store 

 136 
Products assumed by the staff to be unsaleable for other reasons, e.g. damaged packaging or 137 
blemished fruit and vegetables, were also removed from the shelves. The bar-code of the culled 138 
products was then recorded with a scanner before discarding. It should be noted that, despite 139 
this study was based on the analysis of a single retail store, the food waste recording process, as 140 
well as the schedule of discard of products approaching best-before and use-by dates, is a 141 
standard procedure of the over 1,000 stores managed by the same retailer.  142 
The information recorded during the daily process of products removal from the shelves made 143 
up a comprehensive database, where, for each item discarded at least once along the year, the 144 
following information were reported:  145 
 store department (11 departments); 146 
 food group; 147 
 code of the item; 148 
 brief description of the item; 149 
 quantity discarded along the year (number of items for packaged products, kilograms for 150 

unpacked products); 151 
 retail cost associated with the quantity discarded (calculated as the multiplication between 152 

the unit cost and the quantity). 153 
For all packed items, the net weight was deduced from the description and noted in a further 154 
column. This allowed to conduct elaborations on the mass of the food waste. 155 
In accordance with Eriksson et al. (2012), this waste was defined as in-store waste . 156 
At the time of the data collection, the same store was involved in a food redistribution initiative, 157 
established several years before the study, in partnership with a local charity. Data on the food 158 
collected for redistribution was also gathered during the study period. The redistribution process 159 
was daily based: every morning, during the regular food waste recording routine, the edible 160 
food items were isolated from the rest of the culled products, recorded as donations and then 161 
picked up by volunteers of the charity. The data retrieval on the redistribution process resulted 162 
in a second database, organized just as the first one, except that the records referred to the items 163 
donated. The items recorded in the second database constitute what we defined the 164 

. Indeed, before picking up the food donated, the volunteers of the charity were in charge 165 
of verifying that all the items donated were perfectly fit for human consumption; only those 166 



deemed edible were then picked up and recorded as donations. The remaining items, that we 167
in , correspond to the food waste disposed by the store. 168

In total, the database on recorded in-store food waste counted 10,662 items, whilst 1,688 items 169
were reported in the database focused on edible items.170
Figure 1 provides an overview of the data considered in this study. Being A+B+C+D the total 171
food waste generated in the store ( food surplus in Papargyropoulou et al., 2014),172
through t - we gathered data on the A+B fraction, while 173
the records on donations provided an assessment on all edible items discarded from the store, 174
marked as A+C in the figure. By crossing these information, we were able to recognize the mass 175
and value of products falling under A, B and C food waste categories, for each department of 176
the store. 177

178
Figure 1 - Categories of food waste concerned by this study179

180
181
182

Namely, many edible items were recorded both in the first and in the second database: the first183
record occurred when they were considered unsaleable and thus removed from the shelf, the 184
second when they were deemed edible and thus donated for the sake of the redistribution 185
initiative. The overlapping among these two information therefore allowed to calculate the 186
incidence of edible items on the recorded food waste, therefore assessing the extent of the A 187
section in Figure 1. However, part of the items recorded as edible were not found in the in-store 188
waste records; that is, some items were actually removed from sale without recording. This is 189
because, as Eriksson et al. (2012) pointed out, the food waste recording routine may show gaps, 190
especially in the departments offering unpacked products. Such items, discarded without being 191
recorded as waste, are - (C+D in Figure 1). 192
Comparing the two databases used in this study, we detected some donated (thus edible) items 193
that had not been previously recorded as food waste. Therefore, we were able to assess the 194
quantity and value of the unrecorded food waste fraction which was still fit for human 195
consumption (section C in Figure 1). Instead, we could not gather any information about 196
unrecorded items which were no longer fit for human consumption, thus not being suitable for 197
donation (category D in the figure).198

199



4. RESULTS200

The food waste recorded at the store in the year 2015 accounted for 49 tons, corresponding to 201
4. Additional 21.6 tons of unrecorded food waste were detected through 202

the analysis of the data on the edible food collected for redistribution. The total in-store waste 203
concerned by this study was thus of 70.6 tons, for a value of nearly 170,000 . 204
In terms of weight, fruit and vegetables together with bakery products represented about two-205
thirds of the total food wasted (Figure 2). The share of food waste value among the store206
departments was much more balanced, as the most wasted products were often those of lower 207
value. Dairy products and groceries, despite the limited weight of the products discarded, 208
represented a large quota of the value of the food waste.209

210
Figure 2 - Value and weight of food waste by store department (year 2015)211

212
Source: elaboration213

214
The waste of fresh seafood was also found to be a huge cost for the store, especially compared 215
with the very limited quantity discarded. On the contrary, most of the waste produced in the 216
bakery department was made up of bread baked at the store; as the retail cost of this type of 217
product was very low, the huge quantity wasted only accounted for the 13% of the total value of 218
waste. It should be noted that the bakery department was the one where the highest quantity of 219
unrecorded food waste was detected, namely concerning bread and pizza baked at the store. 220
These items were usually not recorded as waste due to the accounting system of the store which 221
considered them a discard of raw materials rather than of finished products. 222
Looking at the data of the redistribution initiative, 24.6 tons of food waste were collected and 223
reused for human consumption. Therefore, despite being no longer acceptable to the market, 224
these products had neither lost their function nor their nutritional value.225

                                                          
4 The value of the food waste is calculated as the sum of the retail cost of the culled food items. 
Therefore, the market value of the same products is higher than this figure. 

Weight (kg)



Table 3 reports the extent of edible food recorded in each department in terms of mass, together 226 
with the correspondent data on total food waste (recorded + unrecorded).  227 
The grocery department included packed pasta and rice, biscuits and other industrial bakery 228 
products. Liquids mainly referred to canned products, such as tomato sauce, canned vegetables, 229 
tuna and so on. In these two departments, the quantity of food waste produced was quite low 230 
with respect to other departments, and the incidence of the edible fraction was negligible. 231 
Instead, in the fruit and vegetables department, despite the waste was very relevant - 65 232 
kilograms per day on average - the rate of redistribution was very low, as only 114 kg of fruit 233 
and vegetables were donated in 2015.  234 
In the fresh meat department, packed products were deemed unsaleable two days before the use-235 
by date, following the standard procedure of discard applied at the store. This helped to reach a 236 
high rate of redistribution, very close to 100%. This was instead not the case of other 237 
refrigerated items, such as those on sale at the prepared meat and dairy departments. In these 238 
departments, although the same timing of discard applied, the collection of edible items 239 
concerned a tiny fraction of the whole waste.  240 
It was already mentioned that most of the waste of the bakery and confectionery departments 241 
had not been recorded as waste, although collected for redistribution purposes. Besides the 242 
accounting issues causing this misalignment of data, it emerged very clearly that in this 243 
departments nearly all the waste was still fit for human consumption.  244 
The very low rates of edible products in the deli and frozen departments were largely expected. 245 
For what concerns the deli, most of waste is generated from the trimming of prepared meat and 246 
cheese served by the weight, or form leftovers too little to be sold, i.e. scraps that cannot be 247 
considered edible.  248 
 249 

Table 3 - Extent of edible food by department (data in kg) and occurrence 250 

Department 
Food  
waste 

Redistributed 
edible fraction 

Occurrence of 
edible fraction 

Groceries 3,667 164 4.5% 
Liquids 4,912 0 0% 
Fruit and vegetables 24,035 114 0.5% 
Fresh meat 2,771 2,758 99.5% 
Deli 2,475 0 0% 
Fresh seafood 2,493 2 0.1% 
Bakery 21,599 21,511 99.6% 
Confectionery 81 59 73% 
Prepared meat 1,367 8 0.6% 
Dairy 6,627 21 0.3% 
Frozen 583 3 0.5% 

TOTAL 70,609 24,639 34.9% 
 251 
In terms of weight, 35% of the total food waste was redistributed. This food was thus perfectly 252 
edible and it could easily be reused for human consumption. In terms of mass, the extent of the 253 
disposed food waste was reduced by one-third in one year as a consequence of the activation of 254 
the redistribution initiative. In economic terms, the redistribution allowed to save 22.2% of food 255 
waste value (Table 4), mainly in the fresh meat and bakery departments. With the exception of 256 



fresh meat, the incidence of the edible fraction of waste was higher in weight than in value. 257 
Namely, the edible fraction of food waste from the bakery department represented more than a 258 
half of the total value of edible food waste. Such saving of money, however, had no impact on 259 
the business of the store, as the items were actually donated free of charge for redistribution 260 
purposes.  261 
 262 

Table 4 - Value of waste and edible fraction by store department 263 

Department Waste 
Redistributed 
edible fraction 

Incidence of 
edible fraction 

Groceries    1,144 7,0% 
Liquids         2 0,0% 
Fruit and vegetables     101 0,3% 
Fresh meat  14,652 99,4% 
Deli           0 0,0% 
Fresh seafood  16,770        34 0,2% 
Bakery  21,511 98,4% 
Confectionery      59 30,0% 
Prepared meat      60 0,5% 
Dairy        70 0,3% 
Frozen       11 0,5% 

TOTAL   169,893  37,644 22.2% 
 264 

5. DISCUSSION 265 

Results on the amount of in-store food waste broken down by department were somehow 266 
consistent with previous literature (Brancoli et al., 2017; Eriksson et al, 2012; Cicatiello et al., 267 
2016; Beretta et al., 2013), where fruit and vegetables are usually accounted as the largest quota 268 
of food waste, representing between 60% and 70% of the total weight and about 20% of the 269 
total value of discarded products (34% and 21%, respectively, in our study).  270 
For what concerns the dairy products, which are sometimes reported among the items with the 271 
highest rate of waste (Lebersorger & Schneider, 2014), it should be noted that many culled dairy 272 
p -273 
back agreements with suppliers; in this case, the waste of these foods was realized anyway, but 274 
moving it back to another step of the food supply chain (Eriksson et al., 2017). 275 
In the grocery and liquids departments, the generation of waste was mainly due to packaging 276 
defects (e.g. packaging misshapen or broken, soiling due to breaking or incorrect handling of 277 
products) and, more rarely, to the approaching of the best-before date. This is the reason why 278 
most of the products discarded in these departments were unfit for human consumption.  279 
Results for the fruit and vegetables department showed a notable amount of waste. The main 280 
reason why these products were discarded was the decay which made them no longer acceptable 281 
for consumers (Loebnitz et al., 2015). Such suboptimal products were often considered not 282 
acceptable for redistribution neither: although part of them were probably still edible, there were 283 
significant safety concerns from the beneficiaries; therefore, only 114 kg of fruit and vegetables 284 
were donated in 2015.  285 



The difference in redistribution rates between fresh meat products and other refrigerated items 286 
(e.g. prepared meat and dairy products) may be explained with a different level of attention by 287 

288 
of edible items could be underestimated in prepared meat and dairy departments, as some edible 289 
products (e.g. discarded two days before the use-by date) may have not been recorded as such in 290 
the data provided by the store management.  291 
Nearly all the waste form the bakery and confectionery departments was still fit for human 292 
consumption. This result may be explained with the quality standards required by the customers, 293 
who expected to find, at any time of the day, freshly baked products. Another reason may be 294 
linked to the low cost of these products - processed and baked at the store - for the store 295 
management, compared to similar products delivered by suppliers, which makes more 296 

.  297 
Therefore, the redistribution was concentrated in the departments of fresh meat and bakery, 298 
where the discard of food items was, in most cases, not linked to alteration of the products 299 
themselves. Where this was the case, e.g. in the fruit and vegetables department, the incidence 300 
of edible items in food waste was very low.  301 
Results show that the edible fraction 35% of the total 302 
mass303 
of the items to be redistributed, it was a duty of the collectors to check the quality of the food 304 
they were about to pick up; as it can be imagined, they were likely to be very demanding about 305 
safety and quality issues, in order to avoid hauling food that could possibly be disregarded by 306 
the final users or unsuitable for their needs. As a consequence, some edible food selected for 307 

308 
we presented might be 309 

slightly underestimated, the edibl  310 
Through the redistribution initiative, the nutritional value of the donated items was recovered, 311 
by making them available for the people in need. An ethical function was also accomplished: 312 
bread is an icon of the Italian culture as well as an evocative symbol of the food needed for 313 
survival; meat is a main protein source and its consumption is commonly considered as a sign of 314 
opulence. Limiting the waste of these types of food is therefore an ethical issue, besides being a 315 

316 
economic loss linked to food waste disposal. Our results showed that the value of the edible 317 
fraction of food waste was not negligible, especially if compared to the profit margins of retail 318 
businesses, which are typically very low; estimates by the Food Marketing Institute report 1.7% 319 
of net profit after taxes for US supermarkets in 2015 (www.fmi.org). However, some studies 320 
suggest that a careful management of redistribution practices may produce economic savings for 321 
retailers (Aiello et al., 2014). 322 
To this respect, it is interesting to note that, in this store, no reduced pricing strategies for 323 
suboptimal foods was implemented. Some studies to this regard suggest that selling the food 324 
items at a reduced price when they are approaching the expiration date may help retailers to find 325 

-quality relation and 326 
reducing food waste (Aschemann-Witzel et al., 2015). However, the implications of these 327 
strategies on over-purchasing, and therefore on the extent of household food waste, are still 328 
underexplored (Aschemann-Witzel et al., 2017).  329 



Figure 3 recaps the overall results with respect to the food waste categories defined in the 330
methodology (see Figure 1). 331

332
Figure 3 - Overall results by food waste category333

334
Source: elaboration335

336
The 70.6 tons of food waste reported in the store data were divided among the three food waste 337
categories concerned by this study. In general, the extent of unrecorded food waste was higher 338
than expected, the edible fraction of unrecorded food waste alone accounting for 30% of the 339
total food waste. Unrecording especially occurred in the bakery department, where less than 1%340
of the wasted bread was recorded. We may attempt a comparison with Eriksson et al. (2012), 341
where figures of unrecorded food waste were reported for fruit and vegetables in six Swedish 342
retail outlets: 0.3% of deliveries was wasted without recording, against 0.99% which was 343
wasted with recording; therefore, in Eriksson et al. (2012) unrecorded food waste was estimated 344
as a +30% over recorded food waste. In this study, this ratio was quite higher, as the detected 345
unrecorded food waste represented a +44% over the recorded quantity of food waste. This 346
suggests that a thorough recording of waste is necessary to gather reliable data, especially in the 347
departments dealing with fresh products, which are more likely to remain unrecorded. It should 348
also be noted that, if unrecorded food waste was taken into account, the contribution of retailers 349
to the generation of the total food waste along the chain, which is now estimated in 5% 350
(Stenmark et al., 2016), may be reconsidered.351
The grey areas in Figure 3 (named X and Y respectively) represent possible bias in the results 352
herein discussed. X refers to edible items in recorded food waste that might have not been 353
registered as such because of refusal by the collectors in charge of picking up the products of 354
the redistribution initiative, or due to inefficiencies in the separation of edible and inedible items 355
by the store staff. However, since the redistribution routine was well established at the store at 356
the time of data collection, we may assume this bias to be very low. A possibly more significant 357
error in the data presented (Y in figure 3) refers to the existence of more edible items in 358
unrecorded food waste, which were not tracked in the data. This might have been due to 359
difficulties in the collection of edible products in some store departments. Just to make an 360
example, in the deli department, most of the ready-to-eat foods cooked at the store and unsold at 361
the end of the day were not collected for redistribution nor recorded as food waste. 362



In evaluating the findings of the study, the limitations of the analysis should be kept in mind. 363 
First, the results are likely to be strongly influenced by the features of the store selected in the 364 
case study, namely the supply management practices and the marketing strategies. However, in 365 
large retailers the stock managing practices are well standardized, therefore it can be assumed 366 
that the evidences of this study can be carefully generalized. Second, the food waste data 367 
recorded may be slightly biased as a consequence of possible missing data and/or unrecorded 368 
food waste which was not detected (Eriksson et al., 2012).  369 
 370 

6. CONCLUSIONS 371 

Unlike most of the other stakeholders of the food chain, retailers are likely to be very keen to 372 
implement actions aimed at reducing food waste, as it represents a loss in their business, and a 373 
risk for their - already very narrow - margins. Moreover, previous studies support the 374 
assumption that a significant part of retail food waste may still be suitable for human 375 
consumption, a) with 376 
respect to other stages of the supply chain. 377 
In this study we analysed two complementary sets of detailed food waste records provided by 378 
one large retail store in Italy. We investigated the quantity and value of different fractions of the 379 

380 
edible food waste with respect to the inedible fraction, as well as to detect relevant amounts of 381 
wasted products which had not been recorded.  382 
Results disclosed that during one year 70.6 tons of food (nearly 383 
were wasted, out of which only 49.0 tons were recorded. Consistently with previous studies 384 
dealing with retail food waste quantification, most of food waste was represented by bakery 385 
products and fresh fruit and vegetables. Out of the total food waste, we found that nearly 25 tons 386 
of food were still perfectly suit for human consumption, and could therefore be collected and 387 
donated for human consumption purposes. This means that at least 35% of the total food waste 388 
produced at the store did not lose its original function and could be actually saved from wasting. 389 
The extent of the edible fraction was particularly relevant in the fresh meat and bakery 390 
departments, where the discard of products was typically not linked to deterioration, rather it 391 
was a consequence of the standard procedure of products handling with respect to expiration 392 
dates. This procedure is largely shared by retail stores, and can be considered non-specific for 393 
the store analysed.  394 
Results also showed a very significant amount of unrecorded food waste, confirming the 395 
intuition of Eriksson et al. (2012) that significant gaps exist in the food waste recording 396 
procedure at retail stores, and that they are likely to be more frequent for fresh products. 397 
The evidences provided by this study suggest that a comprehensive strategy against food waste 398 
at the store level may develop along two trajectories. On the one hand, the internal management 399 
of the offer may be revised in order to reduce to any possible extent the quantity of food 400 
discarded, and the consequent business loss. This can be very relevant, as we have seen, for 401 
goods produced within the store, e.g. bread and freshly baked products. Reduced price strategies 402 
for products approaching the expiration date may be considered to this respect, although the 403 
claim associated with such offers, as well as the effect of these strategies on the total extent of 404 
food waste along the supply chain (especially at households) should be further investigated 405 



(Aschemann-Witzel et al., 2017). On the other hand, retailers should be aware that much of the 406 
food waste produced at store is still edible. Setting strategies to allow its reuse for human 407 
consumption purposes appears to be, besides an ethical concern, a huge opportunity to improve 408 
their image in front of consumers, under a Corporate Social Responsibility perspective (Garrone 409 
et al., 2014b). Indeed, environmental savings as well as social benefits for the community can 410 
be produced when redistribution initiatives are put in place (Eriksson and Spångberg, 2017; 411 
Eriksson et al., 2015; Cicatiello et al., 2016). However, even when redistribution practices are 412 
implemented, there are no direct economic savings for retailers, although significant economic 413 
benefits for the charities involved can be accounted.  414 
Many questions remain unanswered in the study of retail food waste dynamics. With respect to 415 
the issues raised by this study, the main topics of prospective research may be outlined as 416 
follows: (i) quantifying unrecorded food waste in a larger sample of stores, as its extent may be 417 
very significant with respect to the amount of retail food waste currently considered for national 418 
and global estimates; (ii) studying the underpinning causes of food waste at stores in relation to 419 
different products management practices, following Eriksson et al. (2017); (iii) assessing the 420 
effectiveness of strategies against food waste, in terms of benefits for the retailers and/or for the 421 
community as a whole.  422 
 423 
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