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Preface

This report has been commissioned by the Danish Veterinary and Food Administration as an assignment
under the general agreement regarding scientific consultancy between the Ministry of Environment of
Denmark, the Ministry of Food, Agriculture and Fisheries of Denmark and the Department of Food and
Resource Economics (IFRO), University of Copenhagen.

Internal scientific quality assurance has been conducted by Qian Liu.

The Danish Veterinary, Food, Agriculture and Fisheries Agency, which the Danish Veterinary and Food
Administration has merged into since the commissioning of the report, has been given the opportunity to
comment on a draft of the report before its publication.



Dansk sammendrag og konklusion

Den danske fgdevareengros- og detailsektor genererer madspild af en raekke forskellige arsager, herunder
usikkerhed i forudsigelsen af kundernes efterspgrgsel, tekniske fejl og fejl i handteringen af varerne, forkert
meerkning samt tilbagekaldelser af varer under hensyntagen til fgdevaresikkerhed. Madspildet
repraesenterer et betydeligt samfundsmaessigt problem pa grund af det gkonomiske vaerditab af den
kasserede mad og den miljgmaessige pavirkning fra produktion og distribution af de spildte madvarer. Derfor
er der behov for at vurdere, i hvilken udstraekning politiske, reguleringsmaessige og institutionelle rammer
spiller en rolle for madspildets omfang, og dermed, om der kan foretages justeringer i disse rammer for at
reducere madspild pa tveers af hele fgdevaresystemet.

En kategori af affaldsgenererende mekanismer, som ikke har vaeret studeret sa grundigt, relaterer sig til
omradet for fgdevaretilbagekaldelse. Tilbagekaldelser kan forekomme, hvis fgdevareleverancer ikke
overholder fgdevaresikkerhedsstandarder, anden fgdevarelovgivning eller virksomhedernes private
kvalitetsstandarder. Selvom sadanne tilbagekaldelser er vaesentlige i forhold til forbrugerbeskyttelse, kan de
imidlertid ogsa ofte resultere i kassation af spiselig mad.

Lovgivningsmaessige rammer giver ganske vist mulighed for kontrolleret ommaerkning, sikker omdirigering af
sadanne produkter (for eksempel ved hjaelp af varmebehandling og efterfglgende anvendelse som fgdevarer
eller dyrefoder) eller alternativ industriel anvendelse (for eksempel bioenergiproduktion, kompostering eller
genindvinding af ravarer til nonfoodformal) og derigennem reducering af de gkonomiske tab, der fglger af at
kassere fgdevarer. | tilfeelde af forkert meerkning af ellers sikre fgdevarer kunne detailhandlere ogsa
omdirigere de ommeerkede produkter til velggrenhed som fgdevarebanker og andre
madspildsorganisationer og derigennem opna mulige omdgmmemaessige gevinster. Imidlertid pavirker flere
faktorer forsyningskaedernes aktgrers beslutninger om disse strategier. Sddanne faktorer kan for eksempel
omfatte transaktionsomkostninger eller negative omdgmmemaessige aspekter. Ogsa ufuldkommenheder
eller asymmetrier i transmissionen af information gennem veaerdikaeden kan fgre til madspild.

Malet med denne rapport er at identificere disse faktorer forbundet med produkttilbagekaldelser i
greensefladen mellem forskellige led i vaerdikaeden (og isaer mellem fremstillings-, engros- og detailleddene)
samt udforske mulige strategier til at reducere den del af madspildet, der skyldes sadanne faktorer.

For at studere virksomheders adfeerd og overvejelser vedrgrende fgdevaretilbagekaldelser er der i 2025
blevet indsamlet data blandt danske detailhandlere og fgdevaregrossister. Dataindsamlingen har bestaet af
kvalitative interviews med stgrre kaeder inden for fgdevaredetailhandel og -engroshandel samt to
spprgeskemaundersggelser: en med detailbutikker (109 svar indsamlet mellem april og august 2025) og en
med engrosvirksomheder (195 svar indsamlet i juni 2025).

Detailhandel

| detailhandelsundersggelsen blev arsagerne, at produkterne ikke lever op til butikkens forventninger til
kvalitet, st@rrelse, emballage eller udseende, og at der er fgdevaresikkerhedsrisici, valgt som vaerende blandt
de tre veesentligste arsager til butikkens madspild af henholdsvis 15-20 procent og 5-20 procent af
butikscheferne med en vis variation mellem fgdevarekategorier. Noget af dette spild skyldes sandsynligvis
defekte produkter leveret fra det foregdende trin i forsyningskaeden, hvor der potentielt kan veere et
produktreturnerings- og kompensationsspgrgsmal mellem detailhandleren og grossisten.



Nar detailbutikker opdager, at et produkt ikke er sikkert at spise, baerer de oftest selv de gkonomiske
omkostninger (bortskaffelse af produktet i tilfaelde af fgdevaresikkerhedsproblemer og donation eller
bortskaffelse af produktet i tilfeelde af forkert maerkning), mens deres naesthyppigste beslutning er at
returnere (eller bortskaffe) de bergrte varer og modtage en form for refusion fra leverandgren. Ifglge vores
resultater forekommer bortskaffelse/returnering af alene de direkte bergrte varer i et parti oftere end
bortskaffelse/returnering af hele varepartiet (hvor det ikke kun er de direkte bergrte varer, som returneres
eller bortskaffes). Det kunne for detailhandlerne tyde pa et vist incitament til at bruge kreefter pa at
identificere og kun returnere/bortskaffe de individuelle bergrte produkter frem for hele partiet. Omfanget
af genanvendelse af defekte produkter synes at veere relativt begraenset, hvilket kunne tyde pa et behov for
yderligere incitamenter til at genanvende mad.

Der er en vis heterogenitet i detailhandleres reaktioner pa problemer med forkert maerkning. | nogle tilfaelde
tager leverandgren de forkert maerkede varer tilbage; nogle detailhandlere donerer produkterne til
velggrenhed, mens de kompenseres af leverandgren; og andre finder det for besvaerligt og dyrt at sende
varerne tilbage. Dette kan afhaenge af, hvornar problemet opdages, og det varierer efter produktgruppe.
Detailbutikschefer har en tendens til at vaelge bortskaffelsesmuligheden, fordi de (eller deres overordnede)
prioriterer at undga risikoen for at skabe tvivl blandt kunderne om produkternes kvalitet, hvilket peger p3,
at omdgmmemaessige hensyn spiller en vaesentlig rolle.

Engroshandel

For grossister samler opmaerksomheden i naervaerende analyse sig om tre arsager til, at produkter ikke bliver
solgt: At produktet lever ikke op til deres kunders krav vedrgrende kvalitet, stgrrelse, emballage eller visuel
fremtraeden (10-15 procent af respondenterne), at produktet lever ikke op til deres egne krav til kvalitet,
stgrrelse, emballage eller visuel fremtraeden (10-33 procent af respondenterne), og at der er risiko for, at
produktet ikke er sikkert at indtage (10-14 procent af respondenterne).

| de tilfelde, hvor grossisternes kunder opdager et fgdevaresikkerhedsproblem, vaelger grossisterne oftest
at acceptere returnering af individuelle varer (eller bede kunden om at bortskaffe dem) og refundere prisen
(enten fuldt eller delvist), mens andre muligheder omfatter at lade kunden baere tabet, refundere prisen for
hele partiet eller hente de problematiske varer til genanvendelse.

Hvis fgdevaresikkerhedsproblemet derimod opdages af grossisterne selv, valges muligheden for
genbehandling af en st@rre andel af respondenterne, iseer for frugt og grgntsager (omkring 26 procent) samt
brgd. For brgd er den mest valgte mulighed at returnere hele det bergrte parti af varer (eller bortskaffe dem)
og modtage refusion (enten fuldt eller delvist) fra producenten, mens muligheden for at bortskaffe produktet
og selv bzere det gkonomiske tab hyppigst er valgt for de gvrige produktkategorier.

Nar grossisternes kunder opdager et problem med emballage eller maerkning, er de mest almindelige
reaktioner ogsa, at enten de individuelle bergrte varer eller hele partiet refunderes. Sammenlignet med de
situationer, der involverer fgdevaresikkerhedsproblemer, vaelges genanvendelse (eksempelvis donation) dog
hyppigere, iseer for frugt og grentsager. Nar grossister selv opdager et problem med emballage eller
maerkning, har de ogsa tendens til at salge varerne med vedlagt information til kunderne om problemet og
til en reduceret pris. Relativt fa grossister vaelger at donere produkterne frem for at kassere dem. Nar
grossister kasserer produkter med emballage- eller maerkningsproblemer, synes bekymringer om omdgmme
og deres kunders opfattelser af virksomheden at vaere vaesentlige motivationer.



Perspektiver, pkonomiske incitamenter og policyimplikationer

Resultaterne i denne rapport viser, at selvom eksisterende regulering allerede tillader ommaerkning,
genbehandling og omdirigering af fédevareprodukter bergrt af forkert maerkning eller sikkerhedsproblemer,
sa udnyttes disse muligheder kun delvist. Dette tyder pa, at de nuveerende lovgivningsmaessige rammer —
eller virksomhedernes kendskab til disse rammer — ikke er tilstreekkelige til at undga spild af sadanne
produkter. En af de centrale barrierer, der afslgres i dataene, er fravaeret af staerke gkonomiske incitamenter
til at forfglge genbehandlings- eller opgraderingsveje. Her kan opfattet administrativt besveer, arbejdstid og
logistiske processer forbundet med returnering af produkter eller arrangering af ommaerkning mange gange
opveje de opfattede fordele. Selv nar genbehandling er tilladt, ser butiks- og virksomhedsledere ofte
bortskaffelse som det enklere og mindre risikable valg. For produkter med hgj veaerdi kan de hgje
alternativomkostninger dog forhindre spildadfaerd, men for produkter med lav veerdi og holdbarhed kan
incitamenterne til at undga spild veere mindre klare. Dette tyder p3, at politikker, der sigter mod at reducere
spild, bgr veere rettet mod at ggre omdirigering til blandt andet genanvendelse mere gkonomisk attraktiv.

Omdgmmemaessige bekymringer spiller en betydelig rolle for fgdevaredetailhandlere og -grossister. | dag
veelger mange aktgrer i fedevarevaerdikaeden som udgangspunkt at returnere eller kassere produkter, der
ellers kunne szlges eller doneres. Deres bekymringer er i hgj grad omdgmmemaessige: De gnsker at blive
opfattet af kunderne som palidelige kilder til produkter af hgj kvalitet, og de vil undga de bgder eller den
omdgmmeskade, der kan fglge af at donere fgdevarer med potentielle sikkerhedsproblemer. Selv hvor
tekniske lgsninger eksisterer, skaber frygten for kundemisforstaelser eller negativ medieopmaerksomhed et
steerkt incitament for butiks- og virksomhedsledere til at tilbageholde sadanne produkter fra markedet. Dette
peger pa et behov for tydeligere kommunikationsstrategier, der kan forsikre forbrugerne om, at korrekt
ommeerkede eller oparbejdede produkter fortsat er sikre. Et skift fra en kontekst praeget af stor usikkerhed
til en kontekst baseret pa bedre viden om de faktiske risici forbundet med forskellige sikkerhedsproblemer —
og om alternative handteringsmuligheder for bergrte produkter — vil ggre det muligt for aktgrer pa tveers af
veerdikeeden at traeffe mindre konservative beslutninger, saledes at der kasseres mindre mad, som er sikker
eller kan ggres sikker gennem tilstraekkelig oparbejdning, samtidig med at fgdevaresikkerheden bevares.

En anden vigtig implikation vedrgrer informationsstremme langs forsyningskeeden. Underspgelsen afslgrer
saledes, at upraecis kommunikation mellem kaedens aktgrer og ufuldstaendig viden kan hindre, at aktgrer
drager fordel af de tilladte Igsninger. Nar sporbarheden for eksempel er begraenset til partiniveau frem for
det enkelte produkt, kan det veere vanskeligt at fastsla det sande omfang af et problem, og det fgrer til
forsigtighedskassation af hele varepartier, selv nar kun en brgkdel kan vaere bergrt. Desuden kan
ufuldstaendigt kendskab hos aktgrerne om mulighederne for genbehandling eller specifikke krav (for
eksempel fgdevaresikkerhedsregler eller andre lovgivningsmaessige krav) forhindre dem i at returnere
produkter til leverandgrer til genbehandling eller omdirigere dem til anvendelser sasom dyrefoder eller
industrielle formal. Forbedring af sporbarhedssystemer — for eksempel produktspecifikke QR-koder, der
knytter individuelle varer til detaljerede risikovurderinger; temperatursensorer med realtidsdokumentation
for opbevaringsforhold; eller intelligent emballage, der signalerer produktets integritet — og viden om
potentielle Igsninger kunne fremme koordineringen mellem leverandgrer og distributgrer og derved
reducere det spild, der forarsages af usikkerhed.

Pa tveers af virksomheder forekommer beslutningspraksisser ogsa meget variable med forskelligartede
reaktioner pa lignende typer af haendelser. Mere standardiserede procedurer, der er tilpasset de



reguleringsmaessige muligheder og understgttet af treening og gkonomiske incitamenter, kunne understgtte
butiks- og lagerlederes beslutningstagning til at minimere spild uden at ga pa kompromis med fgdevarens
sikkerhed eller kvalitet.

Donation repraesenterer en anden underudnyttet mulighed. Mens nogle keeder rapporterer om brugen af
donationer af fejlmaerkede produkter, indikerer undersggelsessvarene, at donation stadig veelges langt
sjeldnere end kassation, selv nar produkter er fuldt ud spiselige, bade pa grund af de opfattede
reguleringsmaessige barrierer, og fordi donation opfattes at veere forbundet med mere praktisk besvaer.

Det er vigtigt at anerkende, at der er en risiko for, at nogle interventioner og praksisser kan forskyde spild
langs forsyningskaeden frem for at reducere spildet. Policydesign bgr derfor tilskynde til interventioner, som
sikrer, at incitamenter fremmer aegte spildreduktion snarere end at overfgre spildet fra én aktgr til en anden.

Samlet set fremhaever undersggelsen, at opnaelse af meningsfulde reduktioner i madspild forarsaget af
sikkerhedsproblemer og fejlmaerkning kraever mere end en justering af myndighedstilladelser. Effektive
policytiltag bgr adressere de praktiske, gkonomiske og informationsmaessige begraensninger, der former
hverdagsbeslutninger i detail- og engroshandlen. Centrale tiltag, der kunne overvejes, er styrkelse af
incitamenter til revalorisering, forbedring af informationsstremme, tydeligggrelse af ansvars- og
kommunikationsstandarder, stgtte til interne beslutningsstrukturer samt forbedring og gget synligggrelse af
donationsmuligheder.
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Introduction

The Danish food wholesale and retail sectors, comprising thousands of companies and employing around
165,000 people (Statistics Denmark, 2025), generate food waste — much of which could have been consumed
(Miljgstyrelsen, 2021, 2025). This waste stems from various causes, including uncertainty in demand,
technical errors, mislabelling and safety-related withdrawals, and represents a significant societal issue due
to the economic loss associated with discarded food and the environmental impact of wasted resources.
Imperfect information flows and economic trade-offs within the supply chain also contribute to inefficiencies.

In 2025, the European Commission amended the Waste Framework Directive and introduced two binding
targets: a 10 per cent waste reduction in the processing and manufacturing stages as well as a 30 per cent
per capita waste reduction at retail, food service and household levels (Directive (EU) 2025/1892, 2025).
Voluntary efforts motivated by the reputational benefits of corporate social responsibility are insufficient to
meet those targets. Stronger incentives, clearer regulations and improved infrastructure are needed to
support waste-reducing practices (Biggi et al., 2024; Rao et al., 2024). Therefore, there is a need for
implementing policy, regulatory and institutional measures to reduce food waste across the entire food
system. However, for the design of effective policy measures, there is also need for deeper understanding of
the mechanisms that lead to food waste.

In this regard, a set of mechanisms not yet studied in depth relates to food withdrawals. Food withdrawals
may occur if food deliveries do not comply with food safety standards, other food legislation or companies’
private quality standards. In Denmark, food legislation rules are enforced by the national food authority, the
Danish Veterinary, Food, Agriculture and Fisheries Agency. However, these regulations (or decision makers’
knowledge and understanding of the rules) can inadvertently contribute to food waste when products are
withdrawn due to for example labelling or packaging errors or safety concerns. While such recalls are
essential for consumer protection, they may often result in the disposal of edible food.

In Denmark, discarded food is often used as an input for bioenergy production. For instance, in 2023, 15,500
tonnes of surplus food were collected in the City of Copenhagen, which were first used for biogas production,
and then the residual product was used as fertiliser on agricultural land (Circular Copenhagen, 2023). Overall,
food waste plays a relatively limited role as 75 per cent of the biogas in Denmark comes from livestock
manure from the agricultural sector and the remaining 25 per cent stems from different organic waste
sources, including households, industry, straw and energy crops (Danish Energy Agency, 2024). Using surplus
food for biogas production should, however, be considered after other alternatives have been exhausted as
for example reduction, and redistribution always should be prioritised (Parsa et al., 2023).

Mislabelled or unsafe food products can enter alternative valorisation routes that align with circular economy
strategies, particularly where regulatory frameworks allow controlled relabelling or safe diversion of these
products to generate further economic value. Some of the food with safety issues could be heat-treated to
be used as food or animal feed or could be redirected to industrial uses such as ingredient recovery for non-
food applications (for example bioplastics). In case of mislabelling of otherwise safe food products, retailers
could also choose to relabel products and sell them in the shop at full or discounted prices. Alternatively,
they could direct the relabelled products to other services like food banks and possibly gain reputation from
their social engagement. Even if regulation allows for these solutions, several factors affect decisions
regarding supply chain actors’ decisions on such strategies, for example transaction costs, reputation, etc.,
which may be compared with the economic cost of discarding products. The solutions to redirect such unsafe
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or mislabelled products should comply with the food waste hierarchy. For instance, using edible food from
mislabelled batches for feed, bioplastic or biogas production would work against it as redistribution to human
consumption should always be prioritised if possible (Parsa et al., 2023).

An additional issue is that information transmission through the value chain is not perfect (for example
imprecise identification of the items with food safety problems). There may also be information asymmetries
across actors that lead to more food waste, for example if a retail manager is unaware that certain products
could have been sent back to the manufacturer to be saved through further processing.

The goal of this report is to identify these bottlenecks in the interface between different stages of the value
chain (in particular between the manufacturing, wholesale and retail stages) and explore possible strategies
to reduce food waste originating from these bottlenecks.

Theoretical considerations and hypotheses

This report focuses on the interfaces between different stages of the food value chain, and primarily on the
interface between food industry and wholesale as well as the interface between wholesale and food retailing.
In particular, the analysis addresses situations where delivery of a food product from one stage of the value
chain to the subsequent stage is not in accordance with regulations or with the recipient’s requirements and
expectations. Such lack of accordance could mean that the product is not compliant with rules and food
regulations (for example because of food safety issues or packaging/labelling errors and consequently
misleading information given on the product package, in which case it would be illegal to sell the product to
consumers). It could also mean that the product is still safe and legal, but its quality, taste, appearance, etc.,
are different from what the recipient had expected and wishes to sell on to its customers.

In cases of food recalls motivated by food safety issues, traceability of the foods is key in identifying the
specific items that must be withdrawn. At the European Union level, traceability is governed by Directive
2011/91/EU (2011) and the EU Food Regulation’s article 18 (2002). In a Danish context, the Danish Veterinary
and Food Administration provides a guideline for traceability of foods (Fgdevarestyrelsen, 2017). To ensure
traceability, the regulation relies on the one-step-back and one-step-forward principle, where every actor in
the value chain must be able to identify both the suppliers from whom they receive food items and the
recipients to whom they send them. Traceability is typically ensured by providing items in a batch with
specific information that can be used to associate the item with the particular production batch — for example
a batch number or information about date (and time) of production. This information can then be used to
identify the items that should be withdrawn in case of a product recall.

Both EU regulation and the Danish implementation leave it to the individual producers to determine the size
of a production batch covered by a batch identifier. Whereas using the same identifier for a large production
batch can save administrative costs for the producers under normal conditions, a recall of products from a
large batch will then make it necessary to withdraw a relatively large number of items —and can in turn result
in a risk of wasting food products that could have been rescued if the batch identification had been more
detailed. A report from the European Court of Audits (Den Europeeiske Revisionsret, 2016) has reviewed the
influence of various EU policies — and the Member States’ implementation of these policies — on food waste
and the potentials for better coordination of policies to avoid food waste. The report (items 65-66) suggests
that more advanced traceability systems could enable such recalls with lower food waste than less advanced
systems.
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According to EU Regulation (EU) No 1169/2011 (2011) regarding food information to consumers, information
on foods should secure a high level of protection of consumers’ health and other interests by giving the
consumers a basis for making informed decisions and use foods in a safe manner from health, economic,
environmental, social and ethical perspectives. The Danish Veterinary and Food Administration also provides
a guideline for the correct labelling of food products (Fgdevarestyrelsen, 2022). Thus, information given on
food products must be correct and not misleading in terms of the products’ attributes such as product type,
ingredients, allergens, product properties, nutrition facts, production methods, quantity, origin and
durability. The provision of correct information is the producer’s responsibility. On packaged food products,
such information is typically provided to the consumer on the package, but the information may also be made
available to the consumers in other formats such as labels or accompanying documentation (provided that
this documentation accompanies the specific product and is available at the time of delivery).

In cases where labels or other information on the package in a production batch are erroneous (for example
a wrong use-by date), it is in conflict with Regulation (EU) No 1169/2011 (2011) to market this batch of
products without taking corrective measures. Such corrective measures could be to cover the incorrect
information with label stickers providing the right information on the packages or place posters in the shops
to make consumers aware of the mistake and provide the corrected information there. Typically, such
measures would imply additional costs. If corrective actions are not taken, the batch should be withdrawn
from the market. While the responsibility for undertaking such corrections basically lies with the producer
(according to the regulation), the corrective actions will typically have to be carried out in the retail stage.

Yet, even if food needs to be withdrawn from the market it was originally intended for, it does not mean that
all such food must go to waste. Some of the food withdrawn for safety reasons can be heat-treated to be
used as food or animal feed, or it can be redirected to industrial uses such as bioenergy production,
composting or ingredient recovery for non-food applications (for example bioplastics). Also, foods withdrawn
due to erroneous packaging or labelling may be relabelled or redirected to other purposes such as food
service or food banks.

Even if regulation allows for these solutions, multiple aspects affect whether —and to which extent —an actor
in the supply chain decides to withdraw food or follow an alternative strategy. Such considerations include
costs. One category of costs is the direct economic costs of handling the specific problems, which may include
manual work of separating items in a contaminated batch from items in non-contaminated batches or labour
use related to relabelling of mislabelled items. Such costs tend to increase, the more detailed such activities
are. And even if the costs to some extent are counterbalanced by savings due to less wasted products, they
may still pose a disincentive for, as an example, retailers to undertake the activities at a very detailed level
compared to more simple solutions such as returning or discarding the entire delivery. Reputational
consequences constitute another category of costs that are likely to be considered by retailers. Here, the
reputational risk may be perceived as lower if the retailer decides to return or discard the whole delivery
where only a part of it was contaminated rather than only returning part of the delivery. In a similar fashion,
relabelling at the store could lead to concerns of being perceived as an unreliable brand from a retailer or
chain perspective. On the other hand, retailers could also choose to donate mislabelled products to services
like food banks and thereby obtain reputational gains from their social engagement.

Hence, cost considerations may lead retailers to “over-comply” with food regulations and return or discard
more food than necessary. This problem is aggravated by information imperfections, where the precision of



batch identification may be less than optimal and actors in the value chain are not sufficiently aware of the
alternatives to returning or discarding the products.

On top of these fundamental challenges for value chain actors’ decision-making regarding rescue or return,
their decisions may also differ between settings, including the characteristics of the business relationship
between the supplier and the customer firm and whether it is practically and logistically feasible to return
the goods. As a firm considers different strategies, it may, for example, prioritise avoiding disputes that could
lead to changes in a long-run collaboration. The client may therefore decide to discard the delivery without
further ado (perhaps with some compensation from the supplier) rather than return it to the supplier for
relabelling or repurposing.

In sum, it may be hypothesised that the customer firm’s choice of response to an unsatisfactory delivery will
likely reflect both the above-mentioned legal aspects but also a trade-off between direct costs, reputational
net costs and other inconveniences associated with the different types of responses. Such costs or
inconveniences may depend on:

e the termsin the contract around the specific delivery;

e the nature of the concrete problem with the delivery (legal requirements, sensory quality, damaged
packaging, mislabelling, etc.);

o the supplier firm’s ability to remedy the problem with the product and costs associated with this;

e the client firm’s ability to separate faulty and non-faulty products in the batch and costs associated
with this;

e the client firm’s ability to upcycle or donate the delivered faulty product and costs associated with this;

o the cost of discarding the delivery;

e the long-term collaboration between the supplier and the client firm.

As different food categories are associated with different features in terms of product characteristics, for
example shelf life, food safety issues, etc., but also in terms of market characteristics such as industry
concentration, market infrastructures, applied technologies, etc., these costs will tend to depend on the food
category in question. Thus, we should expect to see differences in the patterns of product withdrawals and
discards between different food categories. Whereas considerations about transaction costs and
reputational costs tend to draw in the direction of more full-scale withdrawals of deliveries with either food
safety or labelling issues, aspects of the individual business relationships and capabilities of the firms in the
value chain may add nuances to these expected patterns.

Methods and data

In order to study firms’ behaviour and considerations regarding food withdrawals, we collected data among
Danish retailers and wholesalers in 2025.

First, we conducted a round of qualitative interviews with major chains in food retail and wholesale with the
aim to cast light on the chains’ current level of food waste as well as explanations for this waste, including
the waste that occurs due to withdrawals/recalls and other elements in the interface between different
stages of the supply chain. From five major retail and wholesale chains in Denmark, employees working with
the chains’ sustainability and food waste policies were interviewed about topics like:

e the chains’ measurement of food waste;
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e the main reasons for food waste;

e issues with coordination along the supply chain;
e the chains’ current measures to reduce waste;
e future approaches to food waste reduction.

The interviews were conducted individually and in-person with a duration of around one hour.

Second, questionnaire surveys were conducted in Danish retail stores and wholesale firms. The retail survey
incorporated non-specialised retailers (supermarkets, discount stores, etc.) as well as specialised food
retailers (butcher’s shops, bakeries, etc.). The retail survey was distributed via e-Boks between 23 April and
11 August 2025, and 109 responses were collected. Composition of the retail sample was not completely
representative for the population of Danish food retailers, but the relevant sub-populations were
represented to a reasonable extent in the sample. The wholesale survey was distributed to both specialised
and non-specialised food wholesalers via e-Boks between 15 and 30 June 2025, and 195 responses were
collected — also with a reasonable representation of sub-populations in the sector. A detailed description of
the sample can be found in Jensen et al. (2026).

Results

In this section, we summarise the results of the conducted surveys of Danish retail stores and wholesalers
and qualify them with some insights obtained during interviews with food waste or sustainability
coordinators from large Danish chains within food retail and wholesale.

The retail sector

The Danish Environmental Protection Agency estimates a total food waste of around 93,000 tonnes from the
Danish food retail sector (Miljgstyrelsen, 2021). In the questionnaire survey with Danish food retailers, store
managers were asked about the extent of unsold products and main reasons for products not getting sold.
More than 20 per cent of the retail stores had unsold products at an extent of 1-2 per cent of their turnover,
while another 15-20 per cent had an unsold share of 2-5 per cent of their turnover, and 8-17 per cent had an
unsold share of 5-10 percent of their turnover. The share of unsold products tended to be higher for bread
as well as fruit and vegetables than for other food products and relatively low for dairy products.

Figure 1 shows the retailer respondents’ replies regarding reasons for not selling the goods distributed on
the main food categories. According to the figure, 15-20 per cent of the store managers selected the reason
The product does not meet the store’s requirements for quality, size, packaging or appearance with the largest
shares for bread as well as fruit and vegetables. Whereas some part of the products wasted due to this reason
could be caused by degradation of the product while in the store, it is likely that a share of this waste is due
to defected products delivered from the previous stage of the supply chain and where there potentially is an
issue with product return and compensation between the retailer and the wholesaler. This especially seems
to be an issue with fruit and vegetables as well as bread but is also a significant issue with meat and seafood
as well as dairy products. Food safety risks (Risk that the product is not safe to eat) were selected as a main
reason by 5-20 per cent of the store managers, with the largest share for meat and seafood products (20 per
cent) followed by dairy products (8 per cent). Food safety issues may be due to problems in transport (for
example breakage of the cold chain) or other parts of the value chain but also problems in the shop (for
example degradation due to overstocking, breakage of the cold chain in the shop, inadequate storage, etc.).
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What are the main reasons why the
products were not sold?

Customers bought less than expectled, e.g. due to weather,
damage in storage, customers’ handling of products in stores

We purchase plenty of products to be sure to have enough and
not disappoint customers

The product does not meet the store's requirements for
quality, size, packaging or appearance

Risk that the product is not safe to eat

Errors in store's own handling of products

|

Other reasons

0% 10% 20% 30%

Bread . Meat and fish . Fruit and vegetables . Dairy products

Figure 1. Retailers’ reasons for food waste across food categories (N = 88)

Note: Respondents could choose up to three reasons. Percentages show the share of respondents who selected the
respective reasons.

Hence, if the overall food waste in the retail sector is 2-3 percent of turnover (as indicated in the above-
referenced survey data) and food safety concerns or inadequate quality are among the important reasons
for waste for 25-30 per cent of the sector’s total food waste (of which perhaps half could be due to deliveries
with either food safety problems or other faults), an approximate order-of-magnitude for the potential
amount of unsafe/mislabelled deliveries to the retail sector could amount to a maximum of 10,000-15,000
tonnes annually.

Food safety issues

When retail shops find a product that is not safe to eat, they typically choose to discard it and bear the
financial costs themselves (see Figure 2). This is also the policy expressed by one retail chain in the qualitative
interviews (i.e. discarding the product in case of food safety concerns and donating or discarding the product
in case of mislabelling). Thus, in almost half of the cases, there does not seem to be any incentive for retailers
to seek compensation from the suppliers in case of faulty deliveries. It could be hypothesised that this would
apply to products that are not defected at delivery but that degrade while in the retailer’s own control, for
example because the product expires.

The second most frequent option is to return the affected items (or discard them) and get some type of
refund from the supplier instead of bearing the full financial cost (which would likely occur if the delivered
products have some defects). According to our results, discarding/returning the entire batch of items (not
only the affected ones) is chosen less often than discarding/returning only the affected items. This could
suggest that there is some incentive for the retailers to spend some effort on identifying the affected items
and return/discard these particular items rather than the whole batch. However, in around 10 per cent of

12



cases, there may still be an incentive to return/discard the whole batch — either because the defect applies
to the entire batch, they get compensated for the whole lot or the potential margin to be obtained from
identifying those products without defects is not sufficient to cover the additional costs of this effort.

For meat and fish products, fruit and vegetables as well as bread, the third-most chosen strategy (10-15 per
cent of the cases) is to sell the items for processing into other products (for example animal feed or energy
production).

The extent of repurposing appears to be relatively limited. This could suggest a need for further incentives
to repurpose food that is deemed unsafe to eat as most seems to be wasted, even though it could be
revalorised.

When you become aware of a product that is
not safe to eat, what do you typically do?

Return the individual items (or discard them)
and get a refund (full or partial) from the
supplier

Return the entire batch of items (or discard
them) and get a refund (full or partial) from
the supplier

Discard the item and bear the financial loss
yourself

Sell the item for processing into other
products (e.g. animal feed or energy
production)

Other

0% 10% 20% 30% 40% 50%

Bread || Dairy products [l Fruit and vegetables ] Meat and fish

Figure 2. Retailers’ handling of food safety issues across food categories (N = 88)

Packaging or labelling issues

When there are mislabelling issues, strategies vary among the different retail chains according to our
interviews. Some retailers offer the supplier to take the items back; others mention that while the supplier
bears the cost, they donate the products; and some explain that sending the items back is too cumbersome
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and costly. One retail chain clarifies that for them, it depends on when the problem is spotted; if it is in the
warehouse, then they return it to the supplier so that it can be relabelled, while if it is spotted in the shop,
then they either destroy or donate it.

According to our survey, the most chosen strategy varies by product category. For fruit and vegetables as
well as bread, selling the items at a reduced price while informing the customers about the defect is the most
chosen strategy. For dairy products, the most frequent strategy is to discard the product and bear the
financial costs themselves. For meat and fish products, the latter strategy is chosen as many times as
returning/discarding the individual items and getting full or partial refunds. While donation of the defected
product was mentioned in the interviews as a strategy to deal with mislabelled products (appropriately
notifying donation recipients), this option is not often chosen by the retail shop managers answering our
survey.

When you become aware of a product with
defects in the items themselves or their
packaging/labeling (and not food safety

issues), what do you typically do?

Sell the items at normal price and inform
customers about the defect

Sell the items at a reduced price and inform
customers about the defect

Donate the items to an organization that
forwards them to charitable purposes

Return the individual items (or discard them)
and get a refund (full or partial) from the
supplier

Return the entire batch of items (or discard
them) and get a refund (full or partial) from
the supplier

Discard the item and bear the financial loss
yourself

Sell the item for processing into other
products (e.g. animal feed or energy
production)

Other

ﬂ'l'nn!"

0% 10% 20% 30% 40% 50%

Bread [l Dairy products [l Fruit and vegetables [Jl] Meat and fish

Figure 3. Retailers’ handling of packaging/labelling issues across food categories (N = 72)
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From the qualitative interviews with the retail chains, we could infer that when the retail shop managers
choose the strategies with total or partial refunds, they are actually discarding and not returning the items
as it seems that such returns are too cumbersome and costly in comparison with the potential value of these
items for the supplier. In the survey, when retail shop managers were asked why they discarded these edible
items (Figure 4), they mostly chose the option stating that they (or their superiors) prioritise avoiding the risk
of casting doubt among customers about the quality of the products. This points towards reputational
concerns playing an important role.

When you have received goods with defects,
either on the goods themselves or their packaging/labelling
(and not food safety issues),
you decide to discard the goods because...

You (or your superiors) prioritise avoiding
the risk of casting doubt among customers
about the quality of your products

It is too resource-intensive to correct the
defect or inform customers

You do not know how the defective products
could be used

Other

| .

5 10 15 20
Number of respondents

Figure 4. Retailers’ reasons for discarding food with packaging issues (N = 36)

According to one of the retail chains, they have on average two recalls per week; half of the withdrawals are
due to mislabelling and the other half due to food safety concerns. Hence, it is quite relevant what is
subsequently happening to these resources: Are they getting revalorised or being wasted? Unfortunately,
the collected data did not provide information about this, but this could be a relevant topic for further
research.

The wholesale sector

According to estimates from Miljgstyrelsen (2021), the annual food waste from food wholesale sector is
around 20,000 tonnes per year. In the wholesale survey, the respondents were asked about the extent of
unsold products and the main reasons for these occurrences. More than half of the wholesalers responded
that they had less than 1 per cent unsold goods (as a share of their turnover), 5-10 percent had unsold shares
of 1-2 per cent of their turnover, 0-22 per cent had unsold shares of 2-5 percent of their turnover and 0-20
per cent had unsold shares of more than 5 per cent of their turnover. The share tended to be relatively large
for fruit and vegetables but relatively low for bread, meat and seafood as well as dairy products (although
there was also a significant share of wholesalers with a high share of unsold seafood products).

Figure 5 reports the answers to questions about reasons for products not getting sold distributed across the
main food categories. Three of these answers attract special attention with regard to the present analysis.
10-15 per cent of the respondents stated that the product does not meet the customers’ requirements for
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quality, size, packaging or appearance, with the largest shares for bread, fruit and vegetables. Additionally,
10-33 per cent stated that the product does not meet their own requirements for quality, size, packaging or
visual appearance, with the largest shares for fruit and vegetables (33 per cent) as well as dairy products (24
per cent). Food safety concerns (Risk that the product is not safe to eat) were stated as a main reason for 10-
14 per cent of the respondents, with the largest shares for meat and seafood as well as dairy products.

What are the main reasons why the
products were not sold?

Customers bought less than expected

We purchase plenty of products to be sure to be
able to deliver to our customers

The product does not meet the company's own
requirements for quality, size, packaging or
appearance

The product does not meet customers' requirements
for quality, size, packaging or appearance

Risk that the product is not safe to eat

Errors in the wholesale company's own handling of
products

Other reasons

0% 10% 20% 30%

Bread . Dairy products [Jlj Fruit and vegetables - Meat and fish

Figure 5. Wholesalers’ reasons for food waste across food categories (N = 73)

Note: Respondents could choose up to three reasons. Percentages show the share of respondents who ticked the
respective reasons.

The wholesalers were also asked questions about their reactions to safety or labelling issues with the
products, depending on where the issue is spotted. First, we asked them what they do when their clients (for
example retail chains or shops) find a problematic item. Second, we asked what they do if they themselves
discover the problem.

Food safety issues

When customers discover a food safety issue (see Figure 6, panel 1), the wholesaler’s most commonly chosen
action is to accept the return of individual items (or ask the customer to discard them) and refund the price
(either fully or partially). This applies generally across all product categories but is most pronounced for meat
and seafood products. Other options include letting the customer bear the loss, refunding the price for the
entire batch or retrieving the problematic items for repurpose. For bread and dairy products, it is just as
common to refund the entire batch as it is to refund only the problematic items. If the entire batch is
discarded, it may lead to avoidable food waste. For fruit and vegetables as well as for dairy products, it is also
relatively common to let the customer bear the financial loss (around 26 per cent). Fruit and vegetables is
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also the category where most respondents choose to retrieve the damaged goods and reuse them (about 15
per cent compared to about 5 per cent for other product categories).

(1) When one of your customers becomes aware of
a product that is unsafe to eat, what do you
typically do?

Ask the customer to discard the item and bear
the financial loss yourself

Take back the item and allocate it for
processing into other products (e.g. animal
feed or energy production)

Receive the entire affected batch of goods
back (or ask the customer to discard them)
and refund the price (full or partial)

Receive the individual items back (or ask
the customer to discard them) and refund the
price (full or partial)

&

Other

(2) When you become aware of a product that is
unsafe to eat, what do you typically do?

Discard the item and bear the financial loss
yourself

Allocate the item for processing into
other products (e.g. animal feed or energy
production)

Return the entire affected batch of goods
(or discard them) and get a refund (full or
partial) from the producer

Return the individual items (or discard them)
and get a refund (full or partial) from the
producer

")

Other

0% 10% 20% 30% 40% 50%

Bread . Dairy products . Fruit and vegetables - Meat and fish

Figure 6. Wholesalers’ handling of food safety issues across food categories (N = 70)
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When the food safety issue is discovered by the wholesaler (see Figure 6, panel 2), the option of reprocessing
is chosen by a larger proportion of respondents, especially for fruit and vegetables (around 26 per cent) as
well as bread. For bread, the most chosen option is to return the entire affected batch of goods (or discard
them) and receive a refund (full or partial) from the producer. For the other product categories, the most
chosen option is instead to discard the product and bear the financial loss themselves.

Packaging or labelling issues

When wholesalers’ customers discover a problem with packaging or labelling (see Figure 7, panel 1), the most
chosen actions are also those where either the affected items or the entire batch are refunded. Compared
to situations involving food safety issues, reuse is chosen more frequently, especially for fruit and vegetables.

When wholesalers themselves discover a problem with packaging or labelling (see Figure 7, panel 2), they
may also choose to sell the items while informing customers about the issue. Many opt for this solution and
sell the products at a reduced price, particularly in the case of dairy products. For meat and seafood, bread
as well as fruit and vegetables, it is more common to receive a refund from the producer. Few choose to
donate the products instead of discarding them; donation is only chosen more often than disposal for bread.
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Ask the customer to sell, donate, or discard
the item and thus risk financial loss
yourself

Take back the item and allocate it for
processing into other products (e.g. animal
feed or energy production)

Receive the entire affected batch of goods
back (or ask the customer to discard them)
and refund the price (full or partial)

Receive the individual items back (or ask
the customer to discard them) and refund the
price (full or partial)

Other

Discard the item and bear the financial loss
yourself

Allocate the item for processing into
other products (e.g. animal feed or energy
production)

Donate the items to an organization that
passes them on for charitable purposes

Sell the items at a reduced price and inform
customers about the defect

Sell the items at normal price and inform
customers about the defect

Return the entire affected batch of goods
(or discard them) and get a refund (full or
partial) from the producer

Return the individual items (or discard them)
and get a refund (full or partial) from the
producer

Other

(1) When one of your customers becomes aware
of a product where there are defects
in the products themselves or their
packaging/labelling (and not food safety
issues), what do you typically do?

IIN'I

(2) When you become aware of a product where
there are defects in the products themselves
or their packaging/labelling (and not food
safety issues), what do you typically do?

lll"l’Tl

10% 20% 30% 40% 50%

Bread . Dairy products . Fruit and vegetables . Meat and fish

Figure 7. Wholesalers’ handling of packaging/labelling issues across food categories (N = 67)
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Among the surveyed wholesalers, 13 had answered a question about their motivation to discard goods with
defects (excluding products with food safety-related defects). 5 of these responded that they discard the
goods because their customers do not accept these goods, 4 answered that they (or their superiors) prioritise
to avoid the risk of casting doubt about the quality of their product, while the remaining 4 respondents had
other reasons (see Figure 8). Because only 7 per cent of the wholesaler respondents had answered this
question, the distribution displayed in Figure 8 is subject to considerable uncertainty and should therefore
be interpreted with care.

When you have received goods with defects,
either on the goods themselves or their packaging/labelling
(and not food safety issues),
you decide to discard the goods because...

You (or your superiors) prioritise
avoiding the risk of casting doubt among customers
about thequality of your goods

Customers do not accept these goods

Other

o
N

2 3 4
Number of respondents

(&)

Figure 8. Wholesalers’ reasons for discarding food with packaging issues (N = 13)

Policy perspectives

The findings of this report make it clear that although existing regulations already permit relabelling,
reprocessing and redirection of food products affected by mislabelling or safety concerns, these
opportunities are only partially used. Retailers and wholesalers frequently opt for discarding products, even
in cases where they remain edible or suitable for other productive uses. This suggests that the current
regulatory framework alone is not sufficient to avoid waste. The regulatory framework interacts with
economic, organisational and informational factors in complex ways, and this shapes decisions that often
lead to preventable food waste. Understanding these dynamics is essential for designing policy interventions
that effectively support food waste reduction and promote a more circular use of resources.

One of the central barriers revealed in the data is the absence of strong economic incentives to pursue
reprocessing or revalorisation pathways. The administrative effort, labour time and logistical processes
associated with returning products or arranging for relabelling often seem to outweigh the perceived
benefits. Even when reprocessing is allowed, managers often see disposal as the simpler and less risky choice.
This suggests that policies aiming to reduce waste could work to make redirection economically attractive.
Financial incentives, simplified procedures for relabelling or reprocessing or support for building the
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necessary logistics and infrastructure could help shift decisions away from disposal and towards higher value
uses.

At the same time, reputational concerns play a significant role. Retail survey respondents often claimed that
discarding edible but mislabelled products was seen as the best strategy to avoid casting doubt on product
quality among customers. Even where technical solutions exist, the fear of customer misunderstanding or
negative media attention creates a strong disincentive for managers to keep such products in circulation?.
This points to a need for clearer communication strategies that reassure consumers that correctly relabelled
or reprocessed products remain safe to consume. At present, many actors in the food value chain default to
returning or discarding products that could otherwise be sold or donated. Their concerns are largely
reputational: They want to be seen by customers as reliable sources of high-quality products and avoid the
fines or reputational damage that could follow from donating food with potential safety issues.

Another important implication concerns the information flow along the supply chain. The study reveals that
miscommunication and incomplete knowledge can prevent actors from taking advantage of the permitted
solutions. For example, lot-based identification practices can make it difficult to determine the true scope of
a problem and, thus, lead to unnecessary disposals of entire batches. Moreover, not all managers might be
aware of the possibilities to return products to suppliers for reprocessing or of the specific requirements for
redirecting them to be reused as animal feed or other industrial applications. Improving traceability systems?,
and thereby promoting better coordination between suppliers and distributors as well as ensuring that all
parties understand which solutions are feasible and permitted could reduce waste caused by uncertainty.
Disseminating clearer and more detailed information about the risks associated with different safety
concerns could enable actors across the value chain to make less conservative decisions and thereby discard
less food that is safe or could be made safe through adequate reprocessing, while still preserving food safety
through more accurate risk assessments.

Across firms, decision-making practices also appear highly variable with different chains and store managers
responding differently to similar types of incidents. More standardised procedures aligned with regulatory
possibilities and supported by training and economic incentives could support store and warehouse
managers in making decisions that minimise waste without compromising safety or quality. Industry-level
initiatives or common protocols may also play a role in harmonising practices and reducing the reliance on
ad hoc judgements at the store level.

Donation pathways represent another underused option. Although some chains report using donations for
relabelled products, the survey responses indicate that donation is still chosen far less often than disposal,
even when products are perfectly edible. The barriers here appear to be both practical (such as labour
demands) and regulatory, particularly regarding labelling requirements. Policymakers could consider
measures to streamline donation processes by supporting infrastructure for information sharing (allowing

! Whether this concern is grounded in real reputational damage, for example in cases where the mislabelled products
have been kept on the market, has been beyond the scope of this study. Furthermore, this has also not been extensively
studied in the literature.

2 Traceability systems can, for instance, be improved through product-specific QR codes (De Laurentiis et al., 2024; Kim
etal., 2024; Li et al., 2023) that link individual items to detailed risk assessments, temperature sensors that provide real-
time evidence of storage conditions or intelligent packaging that signals product integrity.
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for better matches between donors and recipients), providing educational resources to make the selection
of food for donation risk-based and more standardised as well as increasing support to small- and medium-
sized businesses to address possible bureaucratic bottlenecks.

Finally, it is important to recognise the risk that certain practices simply shift waste further down the supply
chain rather than reduce it. For high-value products, the high opportunity costs may, to some extent, prevent
wasteful behaviour, but for low-value and highly perishable products, the incentives may not be as clear. This
might explain why, both in the case of mislabelling and food safety concerns, wholesalers more commonly
refund the entire batch in the case of bread, while refunding only affected items is more frequently seen for
meat and seafood. Policy design should therefore encourage interventions that ensure that incentives
promote genuine waste reduction rather than transfer the disposal burden from one actor to another.

Overall, the study highlights that achieving meaningful reductions in waste linked to safety issues and
mislabelling requires more than adjusting regulatory permissions. Effective policy must address the practical,
economic and informational constraints that shape day-to-day decisions in retail and wholesale operations.
Key measures to consider are strengthening incentives for revalorisation, improving information flows,
disseminating knowledge to improve risk assessment and alternative pathways, supporting internal decision-
making structures, increasing the consumers’ acceptance of relabelled products as well as enhancing
donation pathways.
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