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Sammanfattning

Mat slangs i alla delar av livsmedelskedjan, fran produktion till konsu-
ment. Statistik och data finns for flera av leden i kedjan, men for primar-
produktionen saknas tillforlitliga data pa hur stort svinnet ar.

Vi skiljer mellan vad som ar produktionsférluster och matsvinn inom
primdrproduktionen, men har i den hér studien valt att anvinda oss av
begreppet svinn som innefattar bada delarna.

Vi har gjort en litteraturstudie for att fa en bild av hur stort svinnet kan
tankas vara for olika produktgrupper och vad det kan tdnkas bero pa. Det
varierar mycket mellan de olika produktgrupperna, men kvalitetskrav fran
konsumenterna lyfts fram som en viktig orsak till svinn av dven i primar-
produktionsledet, framfor allt fér produktion av frukt och gronsaker.

Inom projektet har vi gjort en datainsamling fér fem produkter och
for dem studerat svinnet pa en mer detaljerad niva. De fem produkterna
ar morot, potatis, 16k, mjolk och griskott. Av studien framgar att det ar
stora mingder ravara som hade kunnat bli mat, men som blir till forlus-
ter eller svinn i primarproduktionen. Detta har konsekvenser fér produ-
centernas ekonomi, mangden tillganglig odlingsmark och klimatet. Den
negativa paverkan ar storre for mjolk och griskott dven om andelen
svinn dr hogre for morétter, 16k och potatis.

Det finns ett behov av fortsatta studier for att fa en battre bild av
svinnet inom primarproduktionen. For att minska svinnet behovs battre
genomlysning av vad som gor att svinnet uppstar, hur normer och kvali-
tetskrav paverkar svinnet och vad vi kan gora for att minska det. Produ-
centerna kan ocksa behdva ytterligare kunskap om svinnet och vad de
kan gora for att minska det. En stimulering till ett 6kat utnyttjande av
hela produkten ar ndgot som ocksa kan leda till att minska svinnet.

Det finns potential till att minska svinnet i primarproduktionen, men
det ar omdgjligt att reduceras det till noll. Sa ett visst svinn far vi rdkna
med aven i framtiden.






1. Inledning

Mellan 30 och 50 procent av maten som produceras i virlden blir inte
mat trots att syftet ar att den ska atas (Fox, 2013 och FAO, 2011). Orsa-
kerna till detta varierar mellan lander, mellan produktslag och mellan de
olika leden i livsmedelskedjan. Samtidigt behdvs troligen en viss 6ver-
produktion, for att marknaderna globalt ska fungera och for att inte
bristsituationer ska uppsta.

[ de bada studierna anges viktiga orsaker till att maten som produceras
inte ats. I utvecklingslanderna ar svinnet storst i forsta delen av livsme-
delskedjan och beror t.ex. pa ineffektiva jordbruksmetoder, brister i infra-
struktur och att maten lagras pa fel sitt. I den utvecklade delen av varlden
ar det svinnet i konsumentledet som ar det stora problemet. Men dven
orsaker som regelverk kopplade till smittskydd, djurhéllning eller olika
stodsystem tas upp. En annan orsak som lyfts fram ar kvalitetskraven och
en accelererande 6nskan eller stravan mot homogena produkter.

Genom att minska svinnet kan resurserna som behdovs for att produ-
cera mat anvandas pa ett klokare sétt och i optimala fall kan fler munnar
mattas. Dessutom kan mangden avfall minskas avsevart.

1.1 Behov

Titt som tatt efterfragas data pa avfallsmangder eller svinn i priméarpro-
duktionen och det har varit svart att hitta tillforlitlig data pa detta. Na-
turvardsverket i Sverige har latit Svenska MiljoemissionData (SMED) ta
fram statistik for matavfall i Sverige. Malet med studien var att ta fram
forbattrade data 6ver matavfall i hela livsmedelskedjan och statistiken
ska anvéndas till att folja upp Sveriges avfallsmal. I studien konstateras
att det saknas tillforlitliga data pa avfallsflodet i primarproduktionen i
Sverige (Jensen, Stenmarck, S6rme, & Dunso, 2011). Vi har sett ett behov
att ta fram statistik for svinn inom primarproduktionen.

1.1.1 Mal for minskat matsvinn

Europaparlamentets har antagit en resolution att man ska minska mat-
svinnet med 50 procent ar 2025 med utgadngspunkt 2010 (Europaparla-
mentet 2012).

Naturvardsverket har tagit fram en rapport som underlag till ett
nytt nationellt mal att minska matavfallet. [ rapporten beskrivs vilken



ekonomisk nytta en minskning av matsvinnet skulle innebara. (Kock
& Andersson, 2012)

1.2 Syfte

Syftet med denna studie ar att definiera vad som ar matsvinn i primar-
produktionen och i mdjligaste man kvantifiera hur stort svinnet ar for
nagra utvalda produktgrupper.

1.3 Avgransning

Den hér studien ar avgransad till kartlaggning av matsvinn och produkt-
ionsforluster i primarproduktionen. En mer utforlig avgransning av vad
detta innebar beskrivs i kapitel 2.

1.4 Genomforande

Uppdraget har letts och genomforts som ett projekt vid Jordbruksverket
med styrgrupp och referensgrupp fran Jordbruksverket. Arbetet har
utforts av en arbetsgrupp bestdende av representanter fran Norge, Fin-
land, Danmark och Sverige.

Projektet har bestatt av fyra olika delar:

1. En sammanstallning av vad som kan klassas som svinn inom
primdrproduktionen och orsaker till svinnet i Sverige. Denna
sammanstéllning har gjorts med hjalp av en referensgrupp fran
Jordbruksverket.

2. En litteraturstudie om svinn inom primarproduktionen. Denna del
innehaller en sammanstillning av framtagen data pa svinn inom
primarproduktionen som har gatt att hitta i litteratur eller
statistiksammanstallningar.

3. En datainsamling pa nordisk niva har gjorts av svinnet for fem vanliga
produktgrupper; potatis, morotter, 16k, mjolk och griskott. Vi har aven
anordnat en workshop for att fora ut resultatet av kartlaggningen till
berdrda organisationer och diskutera behov av fortsatt arbete.

4. En analysdel med rekommendationer till fortsatt arbete. Fér denna
del har vi tagit hjalp av referensgruppen, litteraturstudien,
datainsamlingen och workshopen.
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2. Vad ar matsvinn?

2.1 Definition och avgransning

Med matsvinn menar vi i den hir studien:

"Mat som framstdlls i syfte att dtas av mdnniskor, men som av olika anled-
ningar inte ats.”

Med mat menar vi i den har studien:

”Alla dmnen eller produkter, oberoende av om de &dr bearbetade, delvis bear-
betade eller obearbetade, som &r avsedda att eller rimligen kan férvéntas att
fortaras av manniskor.” (Definition av livsmedel enligt EG 178/2002).

Enligt samma férordning inbegriper inte mat: foder, vaxter fére skérd
eller levande djur, utom om de har behandlats for att slappas ut pa
marknaden som livsmedel. Matsvinn i primarproduktionen omfattar
darmed vaxter eller vaxtdelar efter skord och animaliska produkter efter
slakt eller fangst. Vissa skaldjur sisom hummer som siljs levande be-
traktas som livsmedel i detta sammanhang.

Med primarproduktion menar vi i detta sammanhang produktion av
jordbruks- och tradgardsprodukter, fiske och vattenbruk. Det innebar att vi
inte inkluderar jakt, barplockning och hobbyodling. Vi har i férsta hand valt
att fokusera pa vanliga produkter med stora produktionsvolymer.

[ primarproduktionen finns bade matsvinn och produktionsforluster,
(tabell 1). I den senare kategorin ingdr t.ex. forluster p.g.a. vaxtskadego-
rare, djursjukdomar andra dédsorsaker bland husdjur. I denna studie
inkluderar vi bade matsvinn och produktionsférluster for att fa en hel-
hetsbild av primarproduktionen. Vi har valt att anvianda samlingsbe-
greppet svinn for bada foreteelserna i rapporten, da det inte finns nagot
vedertaget begrepp att anvinda sedan tidigare.

Vi tar inte hansyn till ineffektiv produktion eller trada i denna kartlagg-
ning. Inte heller till att mark anvands till produktion av foder i stéllet for
produktion av mat till méanniskor. Vi raknar heller inte med faktorer som
har betydelse for hur mycket livsmedel som kan produceras, sisom mark-
struktur, godsling eller fodertillgdng. Orsaken till denna avgransning ar att
studera den faktiska produktionen isolerad fran andra processer.



Fokus ligger pa de forluster och det matsvinn som uppstar innan in-
dustri, handel och konsumentled. I var definition av svinn ingdr bade
sadant som blir avfall och sddant som t.ex. gar till djurfoder i stallet for
mat. I senare led i kedjan definieras matsvinn som en del av livsmedels-
avfallet. Den avgransningen fyller inte vart syfte nar det géller primar-
produktionen. Om vi skulle anvdnda samma avgransning, skulle troligt-
vis endast den lilla del som gar till slutlig avfallshantering rdknas som
svinn. Frdgan angrips alltsa har ur ett produktionsperspektiv och inte ur
ett avfallsperspektiv. Detta betyder dock inte att allt som inte blir svinn
verkligen gar till humankonsumtion. Exempel pa detta ar kan vara ben
fran kott eller skal fran 16k.

Svinn berdknas i studien som procent svinn av den totala produktionen:

Totalt svinn

Andel svinn i primarproduktionen =
mniprt p ! Total produktion

Total produktion dr den totala produktionsmangden inklusive det som
inte gar vidare till humankonsumtion.

Tabell 1: Definition och avgriansning av matsvinn i primarproduktionen, i forhallande till produkt-
ionsforluster i primarproduktionen

Produktgrupp

Svinn i primarproduktionen

Produktionsforluster i primarproduktionen
Exempel:

Matsvinn i primarproduktionen
Exempel:

Kott, jordbruk

Minskad tillvaxt p.g.a. djursjukdomar; in-
optimal utfodring; smagrisdodlighet

Fran slakt till lastning for transport fran
gard, alternativt gardsforsaljning

Mjolk Minskad produktion p.g.a. djursjukdomar; Efter mjolkning fram till lastning pa
inoptimal utfodring mjolkbil
Agg Minskad produktion p.g.a. djursjukdomar; Fran plockning till lastning fér utleverans
inoptimal utfodring
Renskotsel Minskad produktion p.g.a. djursjukdomar Slakt egenregi; Fran slakt till lastning
eller rovdjursangrepp; inoptimal utfodring for transport. Annan slakt: fram till
lastning for transport till slakteri
Fiske Fran fangst som tagits ombord till att
leverans &r lastad
Vattenbruk Minskad produktion p.g.a. sjukdomar; in- Fran skord till att leverans &r lastad

Vaxtodling och
tradgard

optimal utfodring;

Lagre avkastning p.g.a. vaxtskadegorare,
inoptimal godsling, ineffektiv jordbearbet-
ning

Fran skord till lastning for transport
fran gard
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2.2 Definitioner och avgransningar enligt FAO

FAO har 1atit undersoka livsmedelsforluster och livsmedelssvinn globalt
och delar upp dem pa foljande satt (FAO, 2011):

Livsmedelsforluster

Livsmedelsforluster definieras som minskad kvantitet eller kvalitet och
uppkommer framforallt tidigt i livsmedelskedjan, men kan &ven fore-
komma senare i kedjan. Forluster dr oavsiktliga och beror pa struktu-
rella problem, sdsom avsaknad av infrastruktur, bristande kylkedja eller
bristfalliga férpackningar.

Livsmedelssvinn
Livemedelssvinn dr produkter som ar redo att konsumeras eller att ga
vidare i livsmedelskedjan, men som kastas. Det uppstar oftast i senare
delen av livsmedelskedjan, sdsom butiker eller hushall. Matsvinn ar av-
siktligt - genom ett aktivt val sorteras nagot bort som ar tjanligt. Orsa-
ken till sorteringen kan dock ha sin grund i ett strukturellt problem.

[ FAO-rapporten uppskattas livsmedelsforlusterna och livsmedels-
svinnet i olika delar av livsmedelskedjan enligt féljande uppdelning:

Figur 1. Livsmedelskedjan sd som den dr definierad enligt FAO (FAO, 2011)
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3. Vad vet vi idag?

[ detta kapitel har vi gatt igenom litteratur och inhdmtat kunskap fran
projektets referensgrupp och andra specialister for att kartlagga storleks-
ordning och orsaker till svinn, badde i form av matsvinn och i form av en
produktionsforlust. I manga fall gar det inte att urskilja om det ar en for-
lust eller om det ar ett matsvinn och i de fallen valjer vi att anvinda ordet
svinn som en beteckning for bade férluster och matsvinn (se kap 2).

3.1 Animalieproduktion

Svinn i animalieproduktionen uppstéar nar djur dor vid fodsel, i uppfod-
ning och i transporter till slakteri. Avlivning av djur, da kottet inte kan tas
om hand, innebar ocksa ett svinn. Detta kan ske till exempel vid akuta
skador eller da djuret maste avlivas under pagaende eller nyligen avslutad
antibiotikabehandling. Det finns ocksa beteenden i senare led i vardeked-
jan som bidrar till svinn inom animalieproduktionen. Dessa beteenden ar
framforallt kopplade till efterfragan av olika produkter. Det finns t.ex. i
dagslaget storst efterfragan pa "vanlig” matfisk som lax, sej och torsk men
for att fanga dessa fiskar far man ocksa bifangster av sa kallade lagvarde-
fisk. Dessa skulle kunna bli mat at manniskor om det funnits en efterfra-
gan pa dem. Ett annat exempel ar att vissa delar av djur sdsom Kklévar och
oron fran grisar inte ats i nagon stérre omfattning trots att det vore maj-
ligt. Mojligheter finns dock att ta tillvara pa fisk och delar av djur som inte
ats genom tillverkning av t.ex. fiskbullar eller korv.

3.1.1 Kott

Tabell 2 visar uppgifter fran litteratur dar svinn i produktionen ar kart-
lagd i procentuell andel av den totala produktionen. I vissa fall har olika
kdllor kommit fram till olika resultat. Detaljer om detta hittas under
kolumnen "Forklaring och kalla.”



Tabell 2: Svinn inom olika produktionsgrenar: notkreatur, gris, far, kyckling och kalkon

Produkt Typ av svinn Andel svinn Férklaring och killa
Notkreatur
Produktionsforlust i 4-8,5 % Svensk uppfodning av not kéttdjur. Statistik fran databasen
form av dodlighet i KAP (Kott Avel Produktion) visar siffror mellan 5,5 % och 8,5
uppfodning beroende pd om det ar en ko (5,5 %) eller kviga (8,5 %) som
ar modern. Av de kalvar som dor sa dor de flesta vid for-
lossningen (Stenberg H., 2010). Jordbruksverkets statistik
visar att andelen dodfédda kalvar ar 2008 var mellan 4 och
8 % och att andelen var lagre om kalvarna var fodda pa ett
mjolkkoféretag (4 %) an om de var fodda pa ett kéttkofore-
tag (Jordbruksverket, 2012). Andelen dédfodda &r ungefar
lika hog i amerikansk uppfédning av mjélkkor (McConnel,
Lombard, Wagner, & Garry, 2008)
Svinn i form av trans- 0,013 % Viktat medelvérde fran (Gustavsson, Cederberg, Sonesson,
portdddlighet notkrea- & Emanuelsson, 2013) baserat pa studier pa gris och
tur noétkreatur (Malena & Voslarova, 2007)
Gris
Produktionsforlust i 2,5% Svensk grisuppfodning enligt uppgift hittad pa Svenska pigs
form av dodlighet i hemsida 2010 enligt (Gustavsson, Cederberg, Sonesson, &
uppfédning Emanuelsson, 2013).
Svinn i form av trans- 0,11 Viktat medelvérde fran (Gustavsson, Cederberg, Sonesson,
portdddlighet gris & Emanuelsson, 2013) baserat pa studier pa gris och
noétkreatur (Malena & Voslarova, 2007)
Far
Produktionsforlust i Lamm: 4-19 % Svensk uppfodning av far och lamm, data anvant for livscy-
form av dodlighet i Far:3-4 % kelanalys (Wallman, Cederberg, & Sonesson, 2011)
uppfodning
Svinn i form av trans- 0,018 % Viktat medelvérde fran (Gustavsson, Cederberg, Sonesson,
portdddlighet & Emanuelsson, 2013) baserat pa studier av transport av far
(Knowels, 1998)
Kyckling
Produktionsforlust i 3-3,5% Svensk kycklinguppfédning. Den hogre siffran baseras sig pa
form av dodlighet i uppgifter fran Kronfagel 2008 om dédlighet i uppfédning
stallarna (Cederberg, Sonesson, Henriksson, Davis, & V, 2009). Maria
Donis, VD Svensk Fagel anger i samtal hosten 2012 att
dodligheten ligger ungefar runt 3 % (Donis Maria e-post,
2012).
Svinn i form av trans- 0,15-1,5% Transportdddlighet enligt (Sallvik, Palmén, Backlund, &
port till slakteri Bostad, 2007). Maria Donis, VD for Svensk Fagel har i ett
samtal hosten 2012 berattat att genomsnittlig dodlighet for
svenska transporter dr 0,2 % (Donis Maria e-post, 2012).
Livsmedelsverkets statistik visar att 0,2 % av alla kycklingar
som anlander till slakteriet ar sjalvdéda (Gale Gunilla e-post,
2012).
Svinn i form av kasse- 1-2% Kasserade svenska kycklingar vid slakteri, statistik mellan
ring pa slakteriet 2005 och 2011 (Jordbruksverkets statistikdatabas, 2012)
Kalkon
Produktionsforlust i 8% Svensk uppfédning av kalkon, data anvéant for livscykelana-
form av dodlighet i lys (Wallman & Sonesson, Life Cycle Assessment (LCA) of
kalkonuppfodning Swedish production of Turkey, 2009)
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Notkreatur

Dédlighet bland kalvar ar framférallt férknippad med forlossningen.
Hull inhysningssystem och avelsurval av dikor ar viktiga faktorer for att
minska kalvdddligheten (Hoglund, 2010). Tjurkalvar fran vissa mjo6lkra-
ser med lag tillvaxt och kottansattning, t.ex. Holstein i Sverige eller Jer-
seykor i Danmark, ar svara att foda upp i kottproduktionen och samtidig
fa en l6nsam produktion. Det innebar att kalvar avlivas direkt vid fodsel
i vissa fall. Detta ar dven ett etiskt dilemma att friska djur inte kan ut-
nyttjas i produktionen. Med koénssorterad sperma gar det att styra pro-
duktionen mot fler kvigkalvar av mjolkras och flera tjurkalvar med kot-
traskorsning. Pa detta satt 6kar man tillvaxten och kdttansattningen pa
tjurkalvarna fran mjolkproduktionen, vilket ar viktigt for lonsamheten
(Andresen Nils muntligen, 2012).

Gris

Storsta anledningen till bortfall inom grisuppfédning ar att smagrisdod-
ligheten dr hog. Fixerade suggor skulle kunna innebdra lagre smagris-
dodlighet, men detta ska vigas mot djurskyddet. Smagrisdodligheten har
minskat pa senare ar i Sverige, vilket bland annat beror pa battre miljo i
djurstallar och mer gruppvis uppfédning. Detta gor det lattare att ren-
gora och stdada mellan djurgrupperna. Gris ar en av de fem produktgrup-
per som har studerats i fallstudierna. Resultatet redovisas i kapitel 4.

Far, lamm och getter

Far och getter avlivas ofta istillet for att behandlas vid sjukdom. Detta gors
av kostnadsskal eftersom veterinarkostnaden i manga fall blir hogre &n vad
djuragaren ar beredd att betala (Skéld Mariann muntligen, 2012).

[ princip alla lamm som inte ar avsedda for fortsatt avel gar till slakt
oavsett om rasen ar avsedd for kott- eller ullproduktion. Vissa lamm,
bland annat av palsfarraser, har dock 1ag slaktvikt. Djuret kan utnyttjas i
hogre grad nér bade kott och skinn fran sddana farraser kan anviandas,
men hogre slaktvikt skulle krdva mer foder och innebara ett samre skinn
da slaktaldern blir hogre. Eftersom skinn dr huvudprodukten ar detta
ofta inte aktuellt. Getter slaktas, sdljs och ats i liten omfattning i Sverige.

Hast

Endast en mindre andel av hastarna i Sverige gar till slakt. De flesta avli-
vas for att sedan begravas, kremeras eller anviandas for energiprodukt-
ion. En del av de histar som avlivas kan inte ga till slakt, da de tidigare
har behandlats med ldkemedel som inte far anvandas till livsmedelspro-
ducerande djur. I en del andra fall vill 4garen inte att hasten ska g3 till
slakt av etiska eller kidnslomadssiga skal. Det finns dock potential att 6ka
andelen hastar som gér till slakt och ddrmed minska svinnet. Projektet
Hastliv, som drivits av Hastndringens nationella stiftelse och delfinansie-
rats av Jordbruksverket, har analyserat detta ingdende.
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3.1.2 Mjolk och dgg

Agg och Virphéns
Varphons kan slaktas och anvdndas som mat, men de har relativt 1dg
slaktvikt, och endast ett fatal slakterier tar emot varphons. Langa trans-
porter kan innebdra ett djurskyddsproblem. Alternativ till slakt for livs-
medelsproduktion ar slakt for foderproduktion, bland annat till minkfo-
der, och destruktion. Tuppkycklingar av varphonsras gar i de flesta fall
till destruktion redan som daggamla (Skoéld Mariann muntligen, 2012).
Agg destrueras p.g.a. skaldefekter eller sjukdomsutbrott. I Tabell 3
kan du se resultatet fran ett examensarbete som har studerat anledning-
ar till utsortering av agg (Hollstedt, 2011).

Tabell 3: Svensk dggproduktion. Den genomsnittliga andelen svinn pa grund av kvalitetsavvikelser
hos 45 dggproducenter med varierande produktionssystem (Hollstedt, 2011)

Produkt Typ av svinn Andel svinn
Agg Svinn i form av utsorterade dgg pa grund av Knackskador 3%
Agg Svinn i form av utsorterade dgg pa grund av blod och kétt- 0,05 %

flackar, smuts

Agg Svinn i form av utsorterade &gg pa grund av att 4ggen av annan 0,5%
anledning klassas som odugliga

Mjolk

Komjolk kasseras for humankonsumtion framfor allt p.g.a. att kon har
behandlats med antibiotika. Mjolk kasseras ocksa p.g.a. for hoga celltal, !
bakterier eller sporer i mjolken. Ramjolk ska inte betecknas som ett
svinn eftersom den behovs till kalven (Bergman, 2012). Mjolk ar ett av
fem fallstudieobjekt som beskrivs narmare i kapitel 4.

3.1.3 Fisk och skaldjur

Svinn inom yrkesfiske handlar framforallt om utkast av fisk pa grund av
kvoter, storleksgranser m.m. Nar det géller vattenbruk daremot ar svinnet
kopplat till déda fiskar, rymningar, forstorelse och kassering fran slakteri.

Yrkesfiske

En stor mangd atbar fisk som tas upp pa batarna kastas tillbaka (Kelleher,
2005), se Tabell 4. Storleksgranser och uppfyllda fiskekvoter ar orsaker till
att fisk kastas tillbaka. Utkast ar vanligast vid tralfiske och oftast 6verlever
inte fiskarna denna behandling. I EU:s nya fiskerilagstiftning finns det ett

1 Celltal anvinds som ett begrepp inom mjolkproduktion och star for antal celler per milliliter mjolk. Dessa
celler ar i huvudsak olika vita blodkroppar vilka kan anvdndas som en indikator for mj6lkkons halsotillstand
ijuvret. Om mjolken har for hogt celltal blir den klumpig.
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forslag till forbud mot utkast och att all fangst ska landas och raknas av kvo-
ten for respektive fisk (Europa kommissionen, 13 juni 2012).

Tabell 4 Andel svinn vid yrkesfiske for olika typer av fiskemetoder

Produkt Typ av svinn Andel svinn
Pelagisk fisk Matsvinn i form av utkast fran pelagisk tralning och not fiske 2,3%
Bottenlevande fisk Matsvinn i form av utkast fran bottentralning och langrev. 9,5%
Annan fisk Matsvinn i form av utkast t fran tonfiskfiske med not och 57%

langrev, natfiske, hand-lina och annan utrustning

Andra marina arter Matsvinn i form av utkast fran 6vriga bland annat raktral, 22,2 %
sediment muddring och spofiske.

Vardena ar de viktade medelvarden som anges i FAO:s studie for livsmedelsforluster och livsmedels-
svinn (Gustavsson, Cederberg, Sonesson, & Emanuelsson, 2013). De viktade medelvardena ar baserade
pa uppgifter fran Kelleher (2005)

Vattenbruk

Svinn vid vattenbruk liknar det som uppstar vid kéttproduktion. Framfor-
allt handlar det om déd fisk i kassarna men det kan ocksa handla om att
faglar, salar eller t.o.m. manniskor forstor systemen. Det hander ocksa att
fisk rymmer. Norska fiskeridirektorat for regelbunden statistik éver dod
fisk, rymning och utkast fran slakteri inom Norsk fiskodling. Det ar ca 17
% svinn i primarproduktionen (Tekniskt Ukeblad, 2012). Ca 73 procent av
svinnet i norsk fiskodling berodde 2011 pa doéd i odlingen. Fyra procent
berodde pa utkast eller kassering fran slakteri och mindre dn en procent
berodde pa rymning. 22 procent av svinnet anges som “annat” och ar inte
specificerat (Fiskeridirektoratet, 2013).

Det gar at fler kilo fisk i fodret till odlad rovfisk (exempelvis lax) dn vad
man far ut i kilo producerad fisk (Olofsson & Ohman, 2011). Eftersom
fisken i fodret hade kunnat &tas direkt kan detta betraktas som ett svinn.
Detsamma galler dven for vildfangad rovfisk. Foderkonverteringen har
dock blivit battre och man utvecklar nu fodermedel som t.ex. musslor.

3.2 Vaxtodling och Tradgard

Svinn i vaxtodling och tradgéardsodling beror framforallt pa forluster vid
skord, kvalitetsforandringar vid lagring och sortering pa grund av utse-
ende eller andra defekter. En annan orsak till svinn ar viktminskning vid
lang lagringstid.

En del rotfrukter och potatis lamnas i falt avsiktligt. Det kan bero pa
att de har fel storlek, dr skadade eller insektsangripna. Lagringskador
hidnger ofta ihop med mekaniska skador i falt. Om grédorna lagras en
langre period blir problemet med mekaniska skador storre. Lagrings-
sjukdomar orsakar ocksa svinn (Holstmark Katarina muntligen, 2012)

En annan orsak till utsortering kan vara att konsumenterna véljer bort
fula produkter. Kravet pd kosmetiskt sett bra produkter kan i praktiken
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vara starkare &n de formella regler som finns i EU:s eller FN:s handelsnor-
mer och odlare kan rensa bort produkter redan pa sorteringsbandet for att
undvika klagomal och returer. Den allménna handelsnormen giller for i
stort sett alla frukter och gronsaker. Den séger i stort sett bara att produk-
terna ska vara av sund, god och marknadsmaéssig kvalitet. For tio produkter
giller specifika handelsnormer med detaljerade krav om hur produkterna
ska se ut och méarkas. Aven for andra produkter géller sddana detaljerade
krav om produkten ska méarkas som exempelvis Klass I, eftersom den all-
manna handelsnormen da ersdtts med FN:s produktspecifika normer
(Johansson Katarina muntligen, 2012).

Potatis omfattas inte av ndgon kvalitetsnorm inom EU. And4 har han-
deln i stort sett samma krav pa utseende och storlek. Detta talar for att
det inte nddvandigtvis dar normerna i sig som ar drivande utan dven
handelns och konsumenternas krav.

Lagt marknadsvarde eller att det saknas avsattning for produkterna
kan vara en orsak till att man later bli att skérda. Tvd exempel pa
produkter dar det forekommer ar isbergsallat och barodling
(Winter Christina muntligen, 2012).

3.2.1 Spannmadal

Forluster vid spannmalsodling pa grund av troskspill ligger pa runt 3 %.
De totala produktionsforlusterna kan dock vara betydligt storre till foljd
av bl.a. ograskonkurrens, vaxtskadegoérare m.m. Tabell 5 visar exempel
pa uppmatta forluster vid odling av spannmal framforallt vid svenska
forhallanden.

Tabell 5: Kvantifierat produktionsférluster i spannmalsodling enligt litteraturuppgifter

Produkt Typ av svinn Andel svinn Forklaring och kalla
Vete Produktionsforlust i form Hostvete: 2,9 % Svensk odling. Bargningssiffror vad blir
av troskspill Varvete: 3,1 % kvar i falt vid skérd pa grund av spill

vid troskning. Siffrorna ar standardtal
framtagna vid faltférsok fran 1993

(SCB, 1993).
Rag Produktionsforlust i form 3,3% Se ovan
av troskspill
Havre, Produktionsforlust i form Sodra Sverige: 3,7 % Se ovan
blandsad, av troskspill Norra Sverige 4,2 %
ragvete
Korn Produktionsforlust i form Sodra Sverige: 3,7 % Se ovan
av troskspill Norra Sverige 5,9 %
Korn Produktionsférlust i form 0,07-2,8% Kanadensisk odling, som har studerat
av ospecificerad skorde- skordeforluster. Det framgar inte om
forlust endast troskspill ar med eller om

exempelvis bargning m.m. ar inrdknat.
Siffran for svinn ar under optimala
forhallanden, det anges att under
samre forhallanden kan sa mycket
som upp till 6 % av kornen ga till spillo
(Smil, 2004).
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3.2.2  Oljevixter

For oljevéxter ar forlusterna vid skérd mellan 2-5 % enligt den litteratur
som funnits tillgdnglig, seTabell 6. I litteraturen finns inte specificerat
vad skordeforlusterna beror pa.

Tabell 6: Uppgifter om svinnet f6ér odling av oljevéxter fran litteratur.

Produkt

Typ av svinn Andel svinn

Forklaring och kalla

Raps, rybs och
andra oljefroslag

Oljefro

Produktionsforlust i 3%
form av ospecificerad
skordeforlust

Produktionsforlust i 2-5%
form av ospecificerad
skordeforlust

Uppgift fran svenska producentorganisation-
erna som anvands for att berdkna produkt-
ionsforlusterna i rapporteringen till EAA.
Uppgiften kommer fran metodbeskrivningen
for ekonomisk kalkyl for jordbrukssektorn.
(Jordbruksverket, 2006).

Skordeforlust vid odling av oljefrd i Storbri-
tannien, vid optimala forhallanden anges 2-5
%, men det har observerats sa hoga forluster
som 20-25 % (Hobson & Bruce, 2002).

3.2.3 Potatis och gréonsaker

Det finns flertalet studier pa olika gronsaker som har tittat pa saljbar
andel av den totala skérden. Enligt tillganglig litteratur ger dill, vitkal,
16k och tomat upphov till relativt stor svinnandel pa mellan 10-30 % av
den totala produktionsvolymen. Beroende pa vad potatisen ska anvan-
das till varierar det uppkomna svinnet. Det storsta svinnet uppstar for
matpotatis pa grund av stortering efter skord. Morot, 16k och potatis ar
fallstudieobjekt, se kapitel 4. Tabell 7 visar uppgifter pa svinn vid pro-
duktion av potatis och gronsaker.

Tabell 7: Svinn for potatis och grénsaker i procent av total skord, Sverige.

Produkt Typ av svinn Andel svinn Forklaring och kalla
Potatis, mat Svinn i form av sortering efter 9,5% Svensk odling, baserat pa uppgifter
skord frdn 1987-1998 ars objektiva skorde-
uppskattningar pa produktionsomra-
desniva och for riket. Bortsortering av
smafallande och t.ex. rétskadade
knolar (Léndell & Wabhlstedt, 2012)
Potatis, starkelse Svinn i form av sortering efter 0,4 % Se ovan
skord
Potatis, farsk Svinn i form av sortering efter inget svinn Se ovan

Morot

skord

Svinn i form av séljbar andel
efter lagring och sortering

25-30 % (bade
ekologisk och
konventionell)

Svensk produktion. Den sdljbara
andelen motsvarar ett arsmedeltal for
lagrade produkter, och saljbar andel
ar saledes hogre vid forsaljning efter
korttidslagring(Jordbruksverket,
2009). For mordtter som inte lagrats
har svinnet beraknats till 25 %
(Gustavsson, Cederberg, Sonesson, &
Emanuelsson, 2013) baserat pa
uppgifter i (Davis, M, V, A, Cederberg,
& Sonesson, 2011)
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Produkt

Typ av svinn

Andel svinn

Forklaring och killa

Rédbeta

Vitkal

Lok

Tomat

Koksvaxter pa

friland

Dill och Vitkal

Svinn i form av sdljbar andel
efter lagring och sortering

Svinn i form av séljbar andel
efter lagring och sortering

Svinn i form av séljbar andel
efter lagring och sortering

Svinn vid sortering efter skord

Produktionsforluster pa
grund av oskordad areal

Produktionsforluster pa
grund av oskordad areal

Ekologisk: 25 %
Konventionell: 20 %

Ekologisk: 30 %
Konventionell: 15 %

16-20 % (bade
ekologisk och
konventionell)

10-15%

1-5%

15%

Se ovan

Svensk produktion. Den séljbara
andelen motsvarar ett arsmedeltal for
lagrade produkter, och séljbar andel
dr saledes hogre vid forsaljning efter
korttidslagring.(Jordbruksverket,
2009)

Svensk produktion. Den sdljbara
andelen motsvarar ett arsmedeltal for
lagrade produkter, och sdljbar andel
dr saledes hogre vid forsaljning efter
korttidslagring (Jordbruksverket,
2009). Sortering efter skord berdknas
ge upphov till svinn pa 16 %, beraknat
av (Gustavsson, Cederberg, Sonesson,
& Emanuelsson, 2013) baserat pa
uppgifter i (Davis, M, V, A, Cederberg,
& Sonesson, 2011)

Svensk tomatodling, berdknat av
(Gustavsson, Cederberg, Sonesson, &
Emanuelsson, 2013) baserat pa
uppgifter i (Davis, M, V, A, Cederberg,
& Sonesson, 2011)

Svensk odling, Areal som inte skordas
dr mellan 1-5 % (Jordbruksverket,
2012).

Svensk odling. Areal som inte skordas
ar runt 15 % (Jordbruksverket, 2012)

3.2.4

Frukt och bdr

Apple uppges ha ett svinn pd mellan 2-5 procent enligt litteraturen. Det
finns lite tillgdnglig data om jordgubbar, men muntliga uppgifter tyder
pa att svinnet Kan vara stort under varma somrar. Tabell 8 visar uppgif-

ter pa svinn vid produktion av frukt och bar.

Tabell 8: Uppgifter pa svinn for frukt och bar

Produkt Typ av svinn Andel svinn Forklaring och kalla
Appelodling Svinn vid skord 1,8% Svensk kommersiell produktion. (Borjesson,
2012)
Svinn vid sortering Konventionell: 2%  Svensk dppelodling. Svinn efter skord innan
Ekologisk: 5 % odlarens forséljning (Jordbruksverket, 2010)
Jordgubbar Svinn vid skord 10-25% Andelen svinn ar beroende av vadret. Om det ar

och sortering

kallt &r det knappt nagot svinn alls, medan
svinnet okar vid hogre temperaturer
(Hogstadius Calle muntligen, 2012) Det kan aven
bli svinn i partihandeln (Engstedt Magnus
muntligen, 2012)
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4. Fem fallstudier

Vi har gjort en grundligare datainsamling av svinn inom fem vanliga
produktgrupper: potatis, pok, morot, mjolk och griskott. Av tidsskal har
vi tagit fram nyckeltal pa andel av svinn foér en produkt i ett land och
sedan applicerat detta pa den totala produktionen i hela Norden. Vi har
studerat finsk potatisodling, norsk odling av mordtter och 16k, svensk
mjolkproduktion och dansk uppfodning av griskott. De fyra studierna
finns som bilagor till rapporten.

4.1 Metod

En viktig del av metoden var att definiera vad som ska raknas som svinn
inom primarproduktionen. Detta beskrivs i kapitel 2.
Tillvagagangsattet for kartlaggningen har sedan varit:

1. Ta fram nyckeltal for produkterna genom fallstudier .
2. Ta fram data pa total produktion for alla fyra lander.
3. Berdkna jamforelsetal for produkterna.

4. Jamfora.

For de olika produktgrupperna har vi haft olika mojlighet att fa tillgang
till uppgifter pa ett smidigt satt. Darfor skiljer sig avgransningarna och
detaljupplésningen mellan grupperna. I var studie ror vi oss inom de tre
forsta boxarna av livsmedelskedjan enligt Figur 2. Var studie innefattar
alltsa bade oavsiktliga forluster i borjan av livsmedelskedjan, sasom
sjukdomar hos djur eller forluster vid lagring, och avsiktligt svinn i bor-
jan av livsmedelskedjan, t.ex. bortgallring av produkter med fel form,
men som fortfarande ar fullt dtbara. Vi valjer har att anvanda begreppet
svinn bade for forluster och for matsvinn i produktionsledet.



Figur 2: Beskrivning av hur de fem kartlidggningsstudierna forhdller sig till FAOs
indelning av livsmedelskedjan

Jordbruksproduktion Féradiing och

fram till skérd paketering Konsumtion

Hantering och Distribution
lagring

€ - morot, 16k, potatis----------->
€ mjblk>
D 1 7. S—

For morot och 16k uppticks svinn i odlingen oftast inte férran de ska
paketeras. Alltsd innefattar var studie forluster och svinn dnda fran
sjukdomar som uppstar i falt, forluster vid skordetillfallet och lagrings-
forlusterna i en och samma svinnsiffra. For att gora en finare uppdelning
an sa kravs en mer djupgaende studie. Det finns siffror presenterade pa
hur manga procent som blir kvar i filt och hur stort svinnet ar efter lag-
ring, men alla skador som uppstar i filt upptacks inte forrdn efter lag-
ring. Potatis har samma systemgrians som mordétter och 16k. Alla tre pro-
duktgrupperna innefattar alltsa den forsta, andra och delar av tredje
boxen. Det som i studien inte ingar av tredje boxen dr svinn som uppstar
da de skalas eller skivas.

For mjolk har studien gjorts pa garden och vi haller oss helt och hallet
inom den forsta boxen. For griskott har vi haft tillgang till statistik fran upp-
fodning till slakt och statistiken dr uppdelad pa forluster pa gardsniva,
transport till slakteri och kassering vid slakt, alltsa de tva forsta boxarna.

4.2 Datainsamling

Datainsamlingen skiljer sig mellan produktgrupperna. Nar det galler gris-
produktionen i Danmark baseras dessa data pa nationell statistik som har
samlats in fran grisgardar i hela landet. Nar det giller de 6vriga produkt-
grupperna fann ingen sadan statistik, sa data samlades in direkt fran akto-
rerna; bonder, experter och packerier. Det finns manga gronsaks-, potatis-
och mjolkproducenter i Norge, Finland och Sverige. Darfor gjordes ett urval
av producenter for undersékningen. Metoden for att fa ett sa representativt
urval som mojligt beskrivs i bilagorna for varje produktgrupp.

Det hade varit idealt om undersdkningarna hade genomférts genom
faktiska matningar i falt, eller genom studier av data fran sddana mat-
ningar. I Norge, Sverige och Finland fanns inga register fran sadana mat-
ningar och i projektet fanns inte resurser till att géra nagra faltunder-
sokningar. Det innebar att vi tvingades gora antaganden kring de data
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som samlades in fran de involverade aktdérerna och det finns darfor en
viss osdkerhet kring dessa data.

De uppgifter som anviénts till att berdkna den totala produktionen
och priser baseras till stor del pad nationell jordbruksstatistik i de fyra
landerna. Priserna som har anvénts i berdkningarna av ekonomisk for-
lust ar de priser som lantbrukarna skulle ha fatt fér sin produkt, om den
kunnat saljas. I resultaten redovisas alltsd lantbrukarnas ekonomiska
forlust pa grund av svinn.

Den "forlorade arealen” dr den markareal som kravs for att produ-
cera den mangd mat som gar forlorad i primarproduktionen. Fér mjolk
och griskott ar dven arealer for foderproduktion inrdknade. "Forlorad
areal” innebdar givetvis inte att arealen gatt forlorad, utan snarare att
jorden under ett ar tagits i ansprak med syfte att producera mat, men
dar produktionen inte gar till humankonsumtion. Detta ar en viktig
aspekt for alla lander, men framfor allt for lander som ar beroende av
importerad mat, som till exempel Norge. Norge har dessutom som mal
att 6ka den inhemska matproduktionen.

Klimatpaverkan relaterat till mangden svinn har berdknats fran pro-
duktionen pa garden och féljer samma avgransning som respektive kart-
laggning. Klimatpaverkan som foljer av slutlig hantering eller transpor-
ter av produkterna ar inte medrdknade i undersékningen. Inte heller
den paverkan som har undvikts 4r medrdknad. En sddan kan till exempel
vara att djuren har utfodrats med mordétter som inte gatt att sélja. Klima-
teffekterna av att ta tillvara svinn ar mycket sma jamfort med Kklimatef-
fekterna av att svinnet aldrig hade uppstatt (Ro6s, Sundberg, & Hansson,
2010); (Cederberg, Sonesson, Henriksson, Davis, & V, 2009); (Davis, M,
V, A, Cederberg, & Sonesson, 2011); (Gustavsson J. , 2010); (Maten och
miljon - Livscykelanalys av sju livsmedel, 2011).

De uppgifter som anvants i berdknandet av forlorad areal och klimat-
paverkan baseras pa ett begrinsat antal studier. Syftet med dessa be-
rakningar ar endast att peka pa problemets storlek.

[ alla fallstudierna har vi férsokt gora sa goda uppskattningar som
moijligt. Till exempel har data som reflekterar langsiktiga medelvarden
efterfragats. [ vissa fall har man tagit hansyn till att information har sam-
lats in fran de stora produktionsomradena i ldnderna. Ekologisk pro-
duktion har inte undersokts forutom for mjolken dar bade ekologiska
och konventionella gardar finns med i undersékningen.
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4.3 Resultat

Andel svinn

Svinn i morots-, 16k- och potatisodling kan klassas antingen som svinn
pa dkern eller lagringssvinn. En del morétter och 16k blir kvar pa dkern
vid skord och en del plockas bort efter lagring. Fér norsk odling av mo-
rot var svinnet pa dker 1,6 procent av skdrden och lagringssvinnet 25
procent av det som lagrats. For 16k var motsvarande siffror 1 procent
och 13 procent. For finsk potatis blir ca 5 procent kvar i jorden vid skord
och upp till 15 procent av potatisen som skordas gar inte till humankon-
sumtion. Trots att det kan vara svart att minska svinnet pa dkern finns
det mojliga atgarder for en minskning. For lagringssvinnet finns en pot-
ential att minska detta genom att hitta marknader for produkter med fel
form och storlek, minska angrepp av sjukdomar och forbattra lagrings-
miljon och rotation i lagret. Ett visst svinn ar dock alltid oundvikligt.

4.3.1 Morot

Orsaker

Den framsta anledningen till svinn for morotter ar fel storlek och form,
flackar och fargavvikelse. Storleksmaissigt kan produkterna bade vara
for stora och for sma, men stora moroétter gar ofta att silja till storkok.
En vanlig formavvikelse dr dubbla rétter. En av fyra ledande livsmedels-
kedjor i Norge accepterar morotter med avvikelse i storlek eller form i
sina egna lagprismarken. Flackar eller fargavvikelse kan bero pa allt fran
sma flackar som inte paverkar smaken till stora ruttha omraden. Den
huvudsakliga orsaken ar sjukdomar.

Andra skal till svinn dr mekaniska skador eller sprickor i morétterna.
Mekaniska skador uppstar vid skord och hantering av morotterna efter
skord. Sprickor uppkommer oftast nar moroétterna vaxer och beror pa
vaderforhallanden. Det har inte varit mdjligt att fa storleken pa svinnet
uppdelat pa vardera av skidlen som anges ovan.

Moijliga atgarder for minskat svinn

Alla producenter anvinder sig av vaxtfoljd i odlingen. En producent
ndmnde att odlarens skicklighet dr en viktig faktor for att halla nere
svinnet. En annan ndmnde att dranering och 6kad acceptans for olika
storlek och form ar de viktigaste atgiardena for att fa ner svinnet.

28 Kartldggning av matsvinnet i primdrproduktionen



4.3.2 Lok

Orsaker

De framsta orsakerna till svinn ar l6kar som har ruttnat, mekaniska ska-
dor, for sma l6kar och sma skonhetsflackar, sdsom fargavvikelse. Den
framsta av dessa orsaker dr lokar som har ruttnat. En producent sa att
l6kflugan var en bidragande orsak till detta. Eftersom 16k inte kan an-
vandas till foder komposteras den 16k som sorteras bort i de flesta fall.
Om loken inte kan komposteras pa den plats den produceras maste den
ga till deponi, vilket &r en stor kostnad for producenterna.

Moijliga atgarder for minskat svinn

Liksom for morotter ar den framsta forbattringsmojligheten att kunna
sdlja 16k som gar att dta, men som av olika anledningar ratas av grossis-
ter och butiker. Kvaliten pa 16k kan ocksa bli battre med forbattrad tork-
ningsteknik och battre reglering av temperatur vid lagring. Lok ska tor-
kas vid sad lag temperatur som mojligt och hallas kyld atminstone fran
mars-april och framat. De tillfragade odlarna trodde inte att forandrad
vaxtfoljd eller odlingsmetoder paverkar mangden svinn namnvart.

4.3.3 Potatis

Orsaker

Tva av de framsta anledningarna till svinn ar vaderférhallanden och att
sma potatisar lamnas pa dkern. De sma potatisarna smakar inte an-
norlunda, men klassas dnda som Klass II-produkter. Det dr darfor inte
léonsamt att plocka upp sma potatisar, trots att det skulle kunna vara
tekniskt mojligt att plocka upp dem maskinellt.

En annan viktig orsak till svinn dr undermaliga lagringsférhallanden,
sdsom fel temperatur, syretillgdng och luftfuktighet. Aven vid optimala
lagringsforhallanden tappar potatis 6-7 procent av sin vikt nar den lag-
ras over vintern. Vid samre lagringsvillkor kan den tappa upp emot 20
procent av vikten.

Uppkdparnas kvalitetskrav paverkar ocksd mangden svinn. Det finns
t.ex. krav pa att potatis ska halla sig inom storleksspannet 30-60 mm
och att alla potatisar i samma parti ska vara lika stora. Dessutom far de
inte ha nagra flackar eller méarken.

Moijliga atgarder for minskat svinn

Det finns manga satt att minska pa svinnet i potatisodlingen. Nagra ex-
empel kan vara vaxtfoljd och battre struktur pa jorden. Olika potatissor-
ter har ocksa olika egenskaper som kan vara viktigt att ta hansyn till vid
odling. Storre forsiktighet vid skord och vid hantering efter skord ar
ocksa nagot som lyfts fram som viktiga faktorer for att minska svinnet.
Battre teknisk utrustning kan minska denna typ av skador.
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Genom att installera utrustning som ger en battre lagringsmiljo gar
det att minska svinnet vid lagringen av potatis. Att lagra den potatis som
ar av bast kvalité och hitta battre anvandningsomraden fér den med
samre kvalité kan ocksa vara ett satt att minska lagringssvinnet.

434 Mjélk

Den framsta orsaken till svinn inom mjélkproduktionen dr att korna har
behandlats med antibiotika. Mjolken far da inte skickas till mejeriet, utan
denna hamnar i gddselbrunnen eller ges till kalvarna. Andra orsaker till
svinn kan vara sjukdomar som ger mjolk av délig kvalitet eller mjolk
som forstors i mjolktanken olika anledningar. De senare problemen ar
dock valdigt sma i jamforelse.

Mojliga atgarder for minskat svinn

Det finns olika uppfattning om huruvida mjolk fran antibiotikabehand-
lade kor kan ges till kalvar eller inte i Sverige, dar ungefar halften av
mjolkbonderna inte ger sidan mjolk till kalvar éver huvud taget. Vissa
mjolkbonder ger den enbart till tjurkalvarna medan nagra ger den till
alla kalvarna. Nagra ger kalvarna endast den mjolken som mjoélkas under
karenstiden och inte under sjalva behandlingstiden.

Basta sattet att minska mjolksvinnet ar att ha god djurhélsa for att
halla nere behandlingen med antibiotika i besattningen. Det ar problema-
tiskt att ge antibiotikakontaminerad mjolk till kalvar med tanke pa att det
kan ge upphov till antibiotikaresistans hos djuren. Det pagar en studie vid
Sveriges Lantbruksuniversitet (SLU), dir man studerar effekterna och
konsekvenserna av att ge mjolk fran antibiotikabehandlade kor till kalvar.
Att ge mjolk som produceras under karenstiden till kalvarna dr mindre
kontroversiellt och skulle kunna vara ett satt att minska svinnet, men aven
under karenstiden kan det finnas antibiotikarester i mjolken.

4.3.5 Griskott

Ungefar 5 procent av grisarna (levandevikt) som produceras i Danmark
gar inte till slakt. Rdknat i antal djur kommer de hogsta siffrorna fran
kultingarna, men de utgor inte sa stor andel av levandevikten, endast 13
procent. Storst andel av levandevikten som inte gar till slakt utgor slakt-
fardiga grisar (49 procent). Det dr angeliget att fa ner andelen déda djur
bade ur djurvalfardsperspektiv och ur ett ekonomiskt perspektiv. Ande-
len slaktsvin och suggor som dor vid transport till slakteriet ar valdigt
lag i procent, 0,01 respektive 0,07 procent. Andelen som ratas vid slakte-
riet dr ocksa 1ag, 0,18 respektivel,21 procent. Inte desto mindre ar det
angeldget att jobba for att minska dodligheten dven i dessa led i kedjan.
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Mojliga atgarder for att minska svinnet

Minskat svinn jamstélls hdr med minskad doédlighet pa garden. I den
danska grissektorn finns ett mal att minska dédligheten med 20 procent
till 2020. Mélet ska uppnas genom féljande initiativ:

e Avla pa hogre 6verlevnad hos kultingar.

e Forbattra modersegenskaper for att kunna féda upp 14 slaktfardiga
kultingar per kull.

o Skapa battre strategier for att kunna hantera stora kullar.

e Forbattra miljon i grisstallarna.

e Anvanda barridrer for att forhindra spridning av sjukdomar mellan
grupper av grisar.

¢ Anvanda handbécker for att forbattra arbetsrutinerna i grisstallarna.

¢ Avla pa forbattrad livslangd och benstyrka hos suggorna.

Jamforelse av griskott i de nordiska landerna

Resultaten for griskott baseras pa data fran Danmark. Baserat pa sta-
tistik 6ver déda djur och produktivitet for Sverige och Norge, kan en
jamforelse av svinnet goras mellan dessa tva lander och Danmark.

Tabell 9: Andel svinn fér grisk6tt i Danmark, Sverige och Norge

Land Danmark Sverige Norge
Andel svinn (procent av produktionen i kilo) 3,1 1,8 2,0
Andel svinn (procent av det ekonomiska vardet av produktionen) 10,9 7,9 7,4

Déda suggor och export av levande djur ingar inte i siffrorna i tabellen. I
berdkningarna antas andelen déda suggor och mangden exporterade le-
vande djur vara samma per kull fér de olika landerna. Om vi i stéllet antar
att ingen export gors fran Sverige och Norge blir andelen svinn baserat pa
vikt runt 1,9 % for bada dessa lander. Andelen svinn skiljer sig mellan lan-
derna, bade om med avseende pa vikt och pa vardet i pengar. Danmark har
signifikant hogre andel svinn dn Norge och Sverige. Vardena for Finland
kunde inte berdknas pa grund av otillrackliga data.

En jamforelse av antalet kultingar fodda per kull gjordes ocksa mellan
de tre landerna. Ar 2011 hade Danmark 13,6 procent fler kultingar per
kull 4n Sverige och 11,4 procent fler &n Norge. Detta ar intressant med
tanke pa att Danmark har det storsta svinnet och att svinnet ar sarskilt
stort hos kultingarna

4.3.6  Jamforelse mellan produktgrupperna

Det ar vanskligt att jamfora de olika produktgrupperna i samma tabell,
eftersom olika definition och metod har anvénts for att fa fram siffrorna.
Andelen svinn dr mycket hogre for morot, 16k och potatis dn for griskott
och mjolk, vilket delvis beror pa att lagringssvinnet dr med i berdkning-
arna. Mangden mjolk som har avvisats pa mejeriet inkluderades inte och
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inte heller mjolksvinn som kan ha uppstatt under senare delen av var-
dekedjan. Mangden grisar som avvisades pa slakteriet noterades, men
inte det svinn som uppstod efter det att kultingarna hade slaktats.

Figur 3 visar att andelen svinn ar relativt hog for gronsaker och pota-
tis. Den hogsta andelen noteras for moroétter. For mjolk ar den liten, vil-
ket till viss del beror pa gransdragningen, men det &r inte den enda or-
saken. Svinnet av mjolk ar valdigt litet jamfort med griskott dven da de
har samma avgransning.

Figur 3. Procentuell andel svinn fér respektive produkt, morot, Ik, potatis, mjélk
och griskétt
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Figur 4 visar siffrorna fér den totala mangden svinn (i ton) i de fyra nor-
diska landerna, baserat pa nationella data for produktion. Produktionsvo-
lymerna ar betydelsefulla for hur stor den totala mangden svinn blir. Pota-
tis har mycket hogre totalt svinn dn mordtter, d&ven om morétter har hogre
andel svinn. Detta beror pa att produktionen av potatis ar mycket hogre
an produktionen av morotter. Likasa ar produktionsvolymen av flisk och
mjolk mycket hog, medan produktionsvolymen av 16k ar valdigt 1ag.

Figur 4. Mdngden svinn i ton per dr for de fem produktgrupperna
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Figur 5 visar det ekonomiska vardet av svinnet. Nar det géller ekono-

miskt bortfall ar stapeln for griskott valdigt hog pa grund av att det eko-

nomiska vardet pa griskott ar hogt.

Figur 5. Ekonomiskt virde av svinnet for de fem produktgrupperna
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Resultaten for den "forlorade arealen” visas i Figur 6. For att producera
griskott kravs stora arealer. Arealerna for att producera morotter och
16k ar valdigt sma.

Figur 6. Den areal som krdvs for att producera morot, Ik, potatis, mjélk och

griskétt
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Figur 7 visar den klimatpaverkan svinnet har. Inverkan fran vegetabilier
ar obetydliga i jamforelse med animaliska produkter. Var studie visar att
klimatpaverkan fran 16k, morot och potatis néstan ar helt obetydlig jam-
fort med framfor allt griskott.

Figur 7. Klimatpdverkan av svinnet frdn de fem produktgrupperna
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4.4 Diskussion av fallstudierna

Med tanke pa skillnaden i systemgrans for de olika produktgrupperna ar
det svart att jamfora dem sinsemellan. Det dr 4nda tydligt att det &r mer
svinn hos morot, 16k och potatis dn hos griskott och mjolk. En betydande
faktor ar troligen det faktum att potatis, moroétter och 16k lagras under
langa perioder innan de hanteras, medan mjolk och kott oftast behand-
las relativt snart efter att de producerats (mjolkats eller slaktats). Detta
intygas av packerierna, som rapporterar stora skillnader i svinn mellan
produkter som forvaras under korta respektive langa perioder.
(Bengtsson, Sgrensen, Martinsen, & Tandberg, 1996)

En annan orsak kan vara att skillnaden i kvalitet mellan t.ex. kott fran
olika djur dr mindre &n skillnaden i kvalitet mellan t.ex. olika morotter.
En morot med fel storlek kan ocksad avvisas och bli till svinn, medan
griskott av olika storlek accepteras i hogre utstrackning. Prisskillnader
kan ocksa tiankas paverka hur stort svinnet blir. Det ar mer kostsamt att
lata dyra produkter ga till spillo dn billiga.

Exemplet med griskott visar att antagandet om att andelen produkt-
ionsforluster ar lika i de nordiska ldnderna ar felaktigt. Férlusterna var
hoégre i Danmark adn i Norge och i Sverige. Effekten var mycket storre for
vikt dn ekonomiskt varde. En orsak kan vara att dédstalet for kultingar
skiljde sig lite at mellan landerna, men skillnaderna mellan landerna var
storre nar det kom till dodstalet for dldre djur. Kilopriset for levande
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vikt ar mycket hogre for kultingar an for storre djur, vilket gor att dods-
fall senare i grisarnas liv inte &r lika "dyra.”

Den andel svinn av mjolk som presenteras i studien ar enbart 0,33 %,
men statistik frdn Kokontrollen redovisar att 7 procent av den mjolk
som produceras inte levereras till mejerierna. Férutsatt att proportion-
erna i studien stimmer skulle detta motsvara ett dubbelt s stort svinn
som det som redovisas har.

Siffrorna for Global Warming Potentional av morétter reflekterar den
svenska situationen dar 5 procent dr ekologiska och antas véxa i torv-
jord. Samma situation antogs géilla i hela regionen. Detta betyder att
siffrorna inte ar representativa for all produktionsteknik som anvands,
men da andelen ekologisk odling &r liten tros denna osidkerhet vara liten.

Det &r inte mojligt att undvika svinn helt och hallet. Detta ar inte en-
bart "pengar som kastats i sjon.” De experter och producenter vi har
varit i kontakt med inom projektet betonar att det dar omdjligt att helt
eliminera svinn i primarproduktionen. Vi maste anta att ett visst svinn
alltid kommer att finnas.

Mojligheterna att minska svinnet ar heller inte lika stora for alla pro-
duktgrupper. Faktum ar att mycket kraft laggs pa att reducera svinn pa
grund av den ekonomiska forlust det innebar for producenterna. For
vissa produkter kan det vara svart att reducera svinnet ytterligare, men
for andra ar lattare. Det dr troligtvis lattare att minska svinnet hos gron-
saker, dar svinnet ofta beror pa avvikande storlek eller form, dn vad det
ar for svinn av mjolk och kott. Dar beror svinnet ofta pa grund av sjuk-
domar som delvis ligger utanfoér producentens kontroll. Trots att mojlig-
heterna att minska svinnet kan vara sma ska de inte férringas. Aven en
liten minskning av svinn i djurproduktionen kan t.ex. ge stora effekter ur
ett klimatperspektiv.
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5. Fortsatt arbete

Det finns ett stort behov av fortsatt arbete inom omradet. Detta kan de-
las in i tre olika omraden: fortsatta studier, information och innovation.

5.1 Fortsatta studier

For att fa en mer heltdckande bild av svinnet i primarproduktionen be-
hovs fortsatta studier i form av fortsatt kartldggning av svinnet och ana-
lyser av vilka regelverk som paverkar svinnet. Aven fortsatt forskning
behovs for att 6ka kunskapen om odling, battre sorter och hur vi i fram-
tiden anpassar odlingen efter ett forandrat klimat.

5.1.1 Fortsatt kartldggning

Foljande kartlaggningar behdvs for att fa en battre bild av hur stort
problemet med svinn fran primarproduktion i Norden ar och orsak-
erna till detta:

¢ Datainsamling och kartldggning av svinnet fran fler produktgrupper
inklusive analyser av resultaten.

¢ Insamling av data fran fler killor inom en och samma produktgrupp
for att fa battre data.

e Mer noggrann genomgang av hur svinnet skiljer sig mellan de
nordiska landerna for de studerade produkterna.

e Djupare studie av orsaker till att svinn uppstar for olika produkter.

5.1.2 Regelverk

Flera intressanta studier kring regelverk och deras paverkan pd mats-
vinn skulle kunna goras:

e Mpyndigheterna férvaltar idag lagstiftning kring animaliska biprodukter
samt foderfragor. Vi har idag liten kunskap kring i vilken man denna
lagstiftning kan hindra en resurseffektiv livsmedelskedja. Vi behdver
darfor utreda vilka sekundara effekter regelverk kring foder och
biprodukter har samt darefter ta stillning till om regelverken ar val
avvagda mellan olika samhallsintressen.

e Kvalitetskrav uppges i FAOs rapport som en betydande orsak till svinn
i utvecklade lander. Handelsnormer har ocksd ndmnts som en orsak till



svinn. Vi har lite kunskap kring hur dessa regelverk paverkar svinn i
primarproduktion och kan inte géra uttalanden kring om de ar ett
problem eller inte, ur ett resurshushallningsperspektiv.

En jamforelse mellan ldnder av konsumentval eller tolkningar och
tillimpningar av EU:s regelverk skulle vara intressant att se. Under
projektets gang har representanter for branschen i Norge indikerat
att konsumenterna i Norge ar mer petiga nar de véljer gronsaker
och frukt i butikerna jamfoért med svenska konsumenter. Genom att
genomfora en sadan studie kan vi dra erfarenhet av andras fram-
gangssagor och missar.

5.1.3 Forskning

Val av sort kan paverka hur stort svinnet i odling blir. Féljande for-
skningsomraden lyftes fram i studien:

Oka kunskapen om olika odlade sorter. Vad passar till vilken jord
eller vilket klimat?

Oka kunskapen om hur vi i framtiden kan anpassa odlingen efter ett
féorandrat klimat genom val av utrustning, optimal grodrotation m.m.

5.2 Information

Vi behover sprida kunskap om hur vi kan minska svinnet hos primar-
producenterna genom t.ex. radgivning om optimerad odling, transport
och lagring, men dven hur konsumentens val av produkter paverkar
primdrproduktionen. Samarbete och kunskapsutbyte mellan producen-
ter ar ocksa viktigt for spridning av information.

Sprida kunskap

38

Sprida kunskap om matproduktion och svinn och hur det hanger ihop.
Informera konsumenterna om kosmetiska variationer pa frukt och
gronsaker som inte innebar skillnader for kvaliteten t.ex. slipsar pa
applen eller bruna prickar pa bananer.

Sprida kunskap om ravaror som inte utnyttjas till matproduktion i
nagon storre utstrackning, t.ex. vissa sorts fisk som kommer upp som
bifangst, vissa djurslag eller exotiska delar fran djur.

Sprida information om den arbets- och miljéinsats som kravs for att
odla gronsaker eller foda upp djur.
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Samarbete och kunskapsutbyte

¢ Kunskaps- och erfarenhetsutbyte mellan lantbrukare med tips for
hur man kan minska sitt svinn.

e Samarbete mellan lantbrukare for att hitta nya gemensamma
16sningar till minskat svinn.

e Samarbete i hela livsmedelskedjan for att hitta vagar att minska
svinnet i primarproduktionen.

5.3 Innovation

Nya innovativa produkter och affarsmodeller for att sdlja produkter som
annars skulle ha blivit ett svinn behéver tas fram.

Innovativa produkter och forsiljningskanaler

¢ Nya produkter och recept som inspirerar till att anvinda ravaror som
inte ar sa vanliga idag.

¢ Fler forsaljningskanaler som t.ex. Bondens marknad, gardsforsaljning
eller direktforsaljning till restaurang eller butik.

Nya affirsmodeller

e Nya och battre affairsmodeller fér primarproducenterna.

e Okad prisdifferenting fér produkterna.

e Storre storleks- och kvalitetsdifferentiering av produkterna.
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6. Slutsatser

Matsvinn ar i denna studie definierat som ” Mat som framstalls i syfte att
dtas av manniskor, men som av olika anledningar inte ats.” Inom pri-
marproduktionen forekommer ocksa forluster i produktionen av mat. Vi
valjer att anvinda begreppet svinn bade for matsvinn och produktions-
forluster i studien.

[ den hér studien har vi kartlagt svinn i primarproduktionen och ana-
lyserat konsekvenser av svinnet. En forenklad analys av orsaker till
svinn, och mojlighetet for att minska svinnet har ocksa gjorts.

Vi har sokt efter information om svinn i primarproduktionen i littera-
tur och statistiska databaser. Litteraturstudien visar att svinn av mat ar
ett stort problem i varlden i dag. Undersokningar som har gjort visar att
30-50 % av maten som produceres féor humankonsumtion globalt sett
inte ats. Vi kan konstatera att det har gjorts fler undersékningar i senare
ledet av livsmedelskedjan &n i de tidigare leden.

[ den har studien har vi undersokt fem produkter i detalj. Svinnet var
hogt for gronsaker (morot 26 %, 16k 13 %) och potatis (16 %). For de
animalska produkterna var svinnet inte lika hogt (griskott 4 % och mjolk
0,3 %). For mjolk blev en mindre del av vardekedjan undersékt jamfort
med 6vriga produktgrupper, vilket delvis forklarar den laga siffran.

Konsekvenserna av svinnet ar stort. Ca 45 000 ton mat som var tankt

till humankonsumtion anvands pa annat sitt eller gar till avfallsbehand-
ling. Vardet av detta svinn dr ca 500 millioner Euro. Arealen som tas i
ansprak for produktion av svinnet dr ca 91 000 hektar. Miljokonsekven-
serna av svinnet ar ocksa stort. Klimagassutslappen for produktion av
svinnet ar ca 386 000 ton/ar.
Nationell statistik fanns bara tillgianglig for griskott och for de andra
produkterna hiamtades data direkt fran intervjuer med producenter,
pakerier och andra aktorer. Data som hdmtades in direkt baseras till stor
del pa uppskattningar.

Siffrorna ar osdkra pa grund av att underlaget ar litet och att de i stor
grad baseras pa uppskattningar. Det finns ocksa osikerheter i metoden,
bland annat har vi i denna studien anvant siffror fran ett land och applice-
rat detta pa alla lander i undersokningen. Studien av svinn av griskott
visar att variationen kan vara stor mellan ldnderna. Danmark har signifi-
kant hégre svinn av griskott an Norge och Sverige, men ocksa signifkant
hogre produktion.

Genom fallstudierna kan vi konstatera att det finns potential att
minska mangden svinn. Mycket av de forluster som uppstar i primar-
produktionen dr kopplade till produktion och lagring. De kan lattast



atgdrdas genom att foretagaren far bra radgivning. Forskning for effektiv
produktion sker idag, men det behovs dven fungerande samarbeten mel-
lan radgivningsorganisationer och forskare.

Ndgot som har varit patagligt under studien ar hur mycket forluster
och svinn som ar kopplat till konsumentkrav, handelsnormer, oférut-
sagbar efterfrdgan m.m. Har ar det viktigt att hitta former for att fa ned
svinnet tillsammans med representanter fran hela livsmedelskedjan. Det
finns en stor potential att minska den héar typen av svinn, framforallt
kopplat till frukt och gront.

Det bor goras fler studier av svinn i primarproduktionen som omfat-
tar fler produkter och en mer grundlig inhdmtning av data. Inhdmtning-
en av data bor ocksa kvalitetssdkras. Orsaker och konsekvenser av svin-
net bor utredas mer i detalj lika val som mojliga atgarder for att minska
svinnet och effekten av dessa.
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8. Summary

Food loss and food waste occurs in the whole food supply chain, from pro-
duction to consumer. Reliable data are lacking on losses and waste in pri-
mary production. In this study we have identified losses in primary produc-
tion and analysed the consequences. Simplified analyses of the causes of
wastage and of possibilities to reduce waste have also been made.

Food waste in this study is defined as “food that is meant to be eaten
by humans but is not eaten for various reasons." Food waste in primary
production is post-harvest plants or plant parts and animal products
after slaughter or capture. When producing food, production losses also
occur. In this study we choose word wastage which includes both food
waste and production losses.

The majority of wastage in livestock production is animals that die on
the farm. Wastage in aquaculture is mostly fish that die in the fish farm.
In commercial fishing wastage is primarily discards due to quotas and
size limits. Wastage in crop production and horticulture is mainly losses
at harvest, quality changes during storage and selection criteria for size
and shape and cosmetically defects.

A data collection was made for five items, carrot, potato, onion, milk
and pork and they have been studied in more detail. Wastage rates were
high for vegetables (carrot 26% and onion 13%) and potatoes (16%).
For animal products wastage rates were not as high (pork 4% and milk
0.3%). For milk a smaller part of the food chain was investigated com-
pared to the other items, which partly explains the low percentage.

The effect of the wastage in this survey is large. About 45,000 tonnes of
food that was meant for human consumption is used differently or becomes
waste. The value of this wastage is about 500 million euros. The area used
for the production of this waste is about 91,000 hectares. The environmen-
tal impact of the wastage is also large. This production of wastage contrib-
utes to greenhouse gas emissions of about 386,000 tonnes/year. The nega-
tive impact is larger for milk and pork production although even if the wast-
age rates are higher for carrots, onions and potatoes.

Within these case studies, we found a potential to reduce the amount of
wastage. A lot of the wastage in primary production is linked to the produc-
tion and storage. Research for efficient production as well as collaboration
between researchers and advisory organisations is very important.

During the study it became clear that a large amount of wastage that
occurs is linked to quality requirements and food standards, unpredicta-
ble requests etc. It is therefore important to find ways for wastage re-
duction together with representatives from the whole food supply chain.



There is a large potential to reduce this type of wastage, especially when
it comes to fruit and vegetables.

There is a potential to reduce wastage in primary production, but it is
unreasonable to believe that it can be reduced to zero. In other words,
we must expect wastage to some extent even in the future.
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9. Appendix Norway
“food waste” in the primary
production of carrots and onions

Erik Svanes, Department of Food and Packaging, @stfoldforskning.

9.1 Introduction

This appendix contains the study conducted in Norway about primary
production of carrots and onions.

9.1.1 Definition of food waste

The study was based on the following definition of food waste: Food that
is produced with the intention of being used for human consumption,
but for different reasons is not being used for this purpose.

This definition is very different from the normal conception of waste,
i.e. for household waste. The most common characteristic of this waste is
that it is landfilled, incinerated or recycled. What is termed food waste in
this report is a lot larger category than what is regularly seen as waste.
In fact very little of the vegetable waste in Norway is sent to landfilling,
incineration or recycling.

In a study by FAO (FAO, 2011) the definition is similar, but the se-
mantic is different. The study distinguishes between food losses and
food waste. The study states: “Food losses refer to a decrease in food
quantity or quality in the early stages of the food supply chain, before
the food products reach their final stage, reducing the amount of food
suitable for human consumption.”

Food waste on the other hand refers to the discarding of food prod-
ucts that are fit for consumption or fit to proceed in the food supply
chain. This mostly occurs at later stages of the food supply chain, such as
retail and consumer households.”

9.1.2 Quality loss

Another related issue is quality loss, i.e. food that is intended for a cer-
tain usage (e.g. sold in retail to consumers), but is instead used for other
uses which fetch a lower price, e.g. for use in frozen vegetable products.
This was not the topic of this study but it was briefly covered in the



study. The reason was that it is a closely related topic, it is regarded as
very important by the primary producers and it is

9.1.3 System boundaries

Primary production in the case of vegetables can be interpreted in many
ways. However, in the case of carrots in Norway, part of the product is
stored on-farm, the rest in packing plants. For onion it is customary to
store on-farm. Another complicating factor is that there is, in most cases,
no sorting taking place between harvest and processing. This means that
there is no way we can distinguish between waste occurring at the farm,
in transport to processing, during storage and during processing.

In the FAO report (FAO, 2011) the food supply chain is divided into 5
parts, as shown in figure 1. In the figure the steps that are included as
primary production in this study is marked with yellow.

Figure 8. Comparison of system boundaries with FAO study

FAO Agricultural Postharvest Processing and Distribution Consumpti-
production handling and packaging on
storage
Interpretation Harvesting and Sorted out Sorted out just Wholesale, Loss in
post-harvest during handling, before or during retail, trans- households.
sorting storage and processing and ports.
transport farm- packaging.
distribution.
This study Waste record- No sorting done Sorting is done Outside of Outside of
ed in included, at this stage. during pro- scope. scope.
no post-harvest cessing.

sorting done

9.2 Previous studies

The study started with a search for information about food wastage for
vegetables in Norway. National statistics, scientific literature and other
sources were checked for information on this topic. One of the major
information sources for information on yields, production area and oth-
er agriculture statistics is “Totalkalkylen for jordbruket,” a publication
that is published every year.

The only written information that was found on this subject was the
study performed by Bengtsson et al in 1994-95. From other projects
such as KLIMAT and @kofrukt the experience was that the actors in-
volved did not have exact figures on the amount of food waste. Hence it
would have been preferable to include measurements in the fields as the
main methodology. However the budget did not allow such investiga-
tions to be made.

The major source of information was assumed to be the primary pro-
ducers themselves, and operators of processing plants. Hence it was
decided to collect information using phone interviews of these actors.
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FAO (Gustavsson et al 2013) has collected data and made estimations
on food loss and food waste in a number of countries around the world.
The numbers on vegetables waste at farm were primary (site-specific)
data from a Swedish study: Davis et al (2011). This study found a wast-
age rate of 25% for carrots and 16% for onions based on data from a few
large producers who answered questionnaires. The numbers for post-
harvest handling and storage came from FAO and the numbers for pro-
cessing came from a European source, AWARENET in 2003 and are thus
not specific for carrots and onions (all vegetables and fruits) and not for
the Nordic Countries (the whole world or the whole of Europe).

9.3 Method

Interviews were made of 7 carrot producers and representative of 1
carrot packing plant. From another project information about yields and
losses had been collected from 13 producers and 1 packing plant. Infor-
mation of carrot waste in one packing plant was found on an Internet
page based on a radio interview.

Interviews were made of 6 onion producers and 2 onion packing
plants.

Carrots and onions are produced in a large number of producers in
Norway. The main growing areas are Vestfold County, the area around
lake Mjgsa, @stfold County, Rogaland County and areas in Sgr- and Nord-
Trgndelag Counties. Data was collected from all this areas.

The producers were picked based on their membership in the organisa-
tion “Grgntprodusentenes Samarbeidsrad” “(Vegetable and fruit producers
cooperation Agency).” The representativity of these producers relative to
the entire Norwegian production is not known. Interviews revealed that
these producers are large scale producers. Hence the large amount of small
scale producers in Norway is not represented in this study.

Time-related representativity was ensured by asking the producers
for long time averages rather than just experiences this year.

The producers were asked questions about:

e The amount of product left in the field.

e The reasons for this “field waste.”

e Whether storage, drying (only onion) and packing is done on-farm or
in a separate packing plant.

e The amount of product harvested that is used for other purposes
than human consumption.

e The reasons for this “storage waste.”

e How the waste is used or treated.

e Improvement possibilities.

e Other information: Crop rotation, cultivar, type of storage.
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9.4 Results

9.4.1 Carrot

Results from previous studies

In the large study of Bengtsson et al (1995), the waste of carrots was
found to be in the area of 25-30%. The main causes for vegetable waste in
general were rot and removal of damaged parts. It is assumed that remov-
al of damaged parts was not done for vegetables but mostly for products
like lettuce where such removal is easy to do. The variation is wastage was
large, from 0 to 60%. Waste in the field was not estimated in the survey.

In the study referred by Hille 1998 3 single trials and two trial series
showed losses between 8% and 80% after storage for 8 months. The
worst results were found for machine harvested carrot. For manually
harvested carrot none of the trials showed more than 36% loss, even
after 7 months storage. The report concluded with an average of 40%
waste after 7-8 months storage.

Davis et al (2011) recorded a wastage rate for the agriculture stage
(see figure 1) of 25% for carrots and 16% for onions based on data from
a few large Swedish producers who answered questionnaires.

Results from KLIMAT

From the KLIMAT project data from 13 producers in Lagendalen, an area
in Vestfold County in South-Eastern Norway had shown that slightly less
than 50% of the harvested product was packed and sold to retail or large
kitchens (institutions, hospitals, schools, prisons, etc). A large part of the
product not used for these purposes was sold to industry for use in e.g.
frozen vegetable products, but the exact amount was not known. The
remaining product was sold as animal feed, either to cows or to wild
animals. The packing plant reported an estimated 4-5% evaporation
loss. Furthermore the packing plant observed that some products rots
completely to earth and is collected together with earth washed of the
products, but the amount of this fraction could not be determined.

Results from present study

Amount of waste. None of the producers asked in the current study had
measured the amount of carrot waste. They estimated the amount har-
vested by multiplying the amount of bins with the approximate holding
capacity of the bins. The amount lost was the difference between this
amount and the amount they could sell.

Estimates of field waste was said to be very uncertain. Of the six an-
swers, one said that nothing remained, one said 800-1000 kg pr ha re-
mained, the remaining gave answers between 0,5 and 2-3%. The arith-
metic mean of these figures was 1,6% but the informants said that esti-
mates were very unsure.
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The respondents estimated storage waste in the range from 10 to 40%.
4 respondents reported the waste in intervals, one reported a single num-
ber but said the result was very uncertain. When data was given as inter-
vals, the average of the interval was used in the calculations. One re-
spondent who reported a waste of 40% was not sure if the number also
included carrot going to industrial uses, e.g. frozen vegetables for human
consumption. Had the wastage rate for this producer been 30% the over-
all average storage waste would have been 24%. The storage waste was
found to be 25%, calculated as the average of all 8 respondents.

The field waste was 1.6%
The storage waste was 25%

Reasons for waste

The main reasons behind the waste were wrong size and shape and
spots and miscolouring. The wrong size products were either too big or
too small, but too large products are normally used by large kitchens. It
is typically the too small products that are classified as food waste. The
wrong shape products are typically double root products. Two respond-
ents said that one of the four leading retail chains in Norway accepts
small size and wrong shape products in their cheap private-brand prod-
uct. Spots and miscolouring can mean anything from small spots that has
no effect on taste, to large rotten areas. The main reason was reported to
be crop diseases.

Other prominent reasons were mechanical damage and cracks. Me-
chanical damage happens during harvesting and subsequent handling of
the products. Cracks occur during growing and are largely the result of
climatic conditions.

The respondents could not quantify the amount of product lost due to
each of the noted reasons.

Treatment of waste
All respondents said that the waste was used for animal feed, mostly to
cows. Only one producer received payment for the waste, the others
gave it away for free on condition that the recipient did the transporta-
tion. One respondent said that it was valuable for him that the recipient
would, whenever necessary, collect the waste.

One producer said that part of the waste was sold as feed to horses
which gave a good price.

Other factors

All producers use crop rotation. One producer mentioned the skill of the
producer as an important factor. One producer mentioned drainage of
the fields and market acceptance for misshaped and under/over-size
products as most important improvement possibilities.
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9.4.2 Onion

Results from previous studies
Bengtsson et al (1995) reported a producer's onion wastage of 20-30%.
The variation between respondents was large, from 7 to 23%.

The study referred by Hille 1998 found average losses of 24% and
34% after 8 months storage from two trial series at the University for
Energy and Life Sciences. A storage trial of 9 different onion cultivars
showed losses from 4 to 19% after 6 months storage. One trial in 1993
showed, however much higher losses: 38-65% after 9 months storage.

The present study
None of the producers could quantify field waste, except that it was very
low, far less than 1%.

The estimated storage waste in the range from 6.5 to 20%. 4 re-
spondents reported the waste in intervals. When data was given as in-
tervals, the average of the interval was used in the calculations. The av-
erage waste was 13%.

The field waste could not be qualified but was estimated as “far less than 1%.
The average storage waste was 13 %.

Reasons for waste

The main reasons for the waste were rot, mechanical damage, small prod-
ucts and small imperfections such as skin discoloration. The predominant
answer was rot. One producer said that damage from “onion fly” was a
major contributor.

Treatment of waste

Onion waste cannot be used for animal feed. In most cases it is compost-
ed. If the composting cannot be done at the place of sorting (mostly
packing plant) it must be delivered as “hazardous waste” which is a ma-
jor cost for the producers.

Other issues

Major improvement possibilities are to sell products that are fit for con-
sumption but not accepted by the retail chains. This concerns small
products and products with cosmetic imperfections such as small spots
or discolouring. The quality of the product can be improved by improved
drying techniques and better storage temperature regulation. Drying
should be done at as low temperature as possible. The products should
be cooled, at least from March-April onwards. Most producers use the
“summit” cultivar. Crop rotation is used by all producers. The respond-
ents did not think that changes in crop rotation or cultivar could im-
prove the waste situation significantly.
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9.5 Discussion

The results are very uncertain since no producers or packing plants
seems to measure the waste. The numbers for field waste was more
uncertain than the numbers for storage waste. All respondents reported
large variations from year to year, mostly due to climatic conditions.

In this study interviews was the only method possible given re-
straints in time and resources. Measuring the amount of waste and di-
viding it according to the different waste reasons would give a much
better picture of the wastage rate and the actual causes of this waste.

In the FAO study the term primary production is only used once and
is not defined. In this study primary production is equalled to “agricul-
ture.” Thus, in this study it can be inferred that only the first Life Cycle
Stage “agricultural production” should be called primary production.
The data in this study did not allow distinguish between the categories
used by FAO. In this study only field loss is recorded, not post-harvest
sorting. This means that FAO numbers and numbers from this study are
not comparable, a fact that is clearly reflected in the results: 1.,6% in this
study compared to 25% of the Swedish study. The numbers are, howev-
er, comparable if one looks at the three first life cycle stages. FAO gets
32% for carrots (25% agriculture, 5% post-harvest handling and stor-
age, 2% processing and packaging), this study concludes 26.6% and the
previous study by Bengtsson et al concludes 25-30%. For onions the
numbers are less similar, respectively: 23%, 14% and 20-30%.

Based on experiences from this study we have reason to question the
conclusion that the numbers recorded by FAO is “agricultural waste.”
The respondents in our study and in the Bengtsson study said that the
newly harvested carrots had a very low wastage rate. In the FAO study
the carrot waste is said to come from farms without storage. If this
means that all the FAO waste comes from sorting of newly harvested
carrots the wastage rate seems very high in comparison with the experi-
ences from Norwegian producers in this study. There can be several
explanations to the high Swedish number. One possible reason is that
products of wrong shape and size and with small imperfections such as
spots are included as waste. Such products are in Norway mostly not
accepted by retail or it is only accepted by other users (e.g. frozen vege-
table producers) for a low price. Another possible reason is that it is in
fact the wastage rate after storage that is recorded.

Whatever the reason for the relative similarity in final numbers for
the three first stages but discrepancy in numbers on the agriculture
stage, the figures reveal two methodological problems:
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The waste might be attributed to different life cycle stages because it
is discovered in different parts of the value chain but does in fact
appear in the same life cycle stages.

Much of the waste that is identified as being attributable to
agriculture might in reality be attributable to later stages such as
retail or consumers because of the low level of tolerance that
retailers/consumers have for products with deviating appearance
such as size, shape and small imperfections such as spots.

9.6 Conclusion

Carrot and onion primary production waste can be classified as either
field waste or storage waste. Field waste is what is left in the field, stor-
age waste is the amount of product sorted out when processing.

56

Carrots: Field waste was 1.6% of harvested amount, storage waste
was 25% of the amount put into storage.

Onion: Field waste was far less than 1% of harvested amount, storage
waste was 13% of the amount put into storage.

The main reason for waste was bad appearance caused by rot, other
illnesses and non-optimal treatment. Another major reason was
wrong size/shape.

It is very difficult to reduce field waste. Storage waste can be reduced
by finding markets for “wrong” size and shape products, reducing the
incidence of illnesses by various means and improving drying and
storage conditions.

It is not realistic to reduce the wastage rate to zero. Some waste is
inevitable.

Some of the waste recorded at the processing stage is probably caused
by the agricultural stage, which makes it difficult to exactly quantify
primary production waste. Thus the whole chain from farming to
processing was regarded as primary production in this study.

Some of the waste might be attributed to agriculture but is in fact
caused by later stages such as retail or consumers because of these
actors low tolerance for deviating appearance. Examples include small
imperfections such as small spots or deviating shape which is still fit
for human consumption but is instead e.g. fed to animals or composted.
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10. Appendix Finland
“food waste” during primary
production of potato

Hanna Hartikainen, Agrifood Research Finland, MTT

10.1 Introduction

10.1.1 1.1. Potato farming in Finland

In Finland the average annual volume of potato production is around
700 million kilos, but this varies between +/- 20%. Half of the produc-
tion is table potato and one sixth is used for processed potato products.
Of the remainder, most is used for starch production. In total, 400-500
million kilos are aimed at human consumption (excluding seed potatoes
and potatoes used for starch production - purposes other than for hu-
man consumption) (Matilda 2012; Tike 2010).

10.1.2 Definition of food waste during primary production
of potato and system boundaries

In this study food waste during potato production was defined as potato
produced for human consumption, but not ultimately consumed by humans.
Thus, in this study potato intended to be consumed by humans but used
as animal feed, for example, is considered to be waste. A study of FAO
(Gustavsson et al 2013) gives same definition for food waste defining food
waste/losses as food that could have been used for human consumption
(food produced for human consumption). However, the FAO study distin-
guishes food waste from food losses. In the FAO study food losses is de-
fined as “a decrease in food quantity or quality in the early stages of the food
supply chain, before the food products reach their final stage,” whilst, food
waste refers to “the discarding of food products that are fit for consumption
or fit to proceed in the food supply chain.” As a difference to the FAO study,
in this study the potato waste term refers to both potato losses and waste.
This is because in some cases it is difficult, or frankly impossible, to clearly
distinguish potato waste from potato losses.

The FAO study defines five steps of the food supply chain: agricultur-
al production, postharvest handling and storage, processing and packag-
ing, distribution, and consumption. In this study, the sorting and dam-



age/spillage during harvest operation, which in the FAO study is defined
as agricultural production, is considered, but also postharvest handling,
sorting, storage and packing are included in this study. This is because
quite often handling and storing of potato happens in farm site, and
packing can happen in farm site or in a packing plant. Also, especially
sorting of potato can happen in various steps, and thus it is difficult to
distinguish it to one separate step. Moreover, if potato is rejected in re-
tail/industry gate, and ends up as waste, it can be argued that it is waste
of the previous actor which is often the farmer or the packer. All in all, in
this study the potato waste during primary production is not only con-
sidered to be the potato left during lifting and sorting, but potato waste
from handling, storing and packing is also considered.

Additionally, second-class potato, that is, potato that is used as hu-
man food but redirected to alternative uses for a lower price, for potato
flake production, for example, is also briefly discussed in this study.

10.1.3 Choice of study methods

There is little research on food waste during primary production in Fin-
land, and potato waste is not an exception. Additionally, field research is
time demanding and a rather uncertain study method because of high
annual variation in potato yields. Thus, the study methods chosen were a
literature review and a questionnaire. The questionnaire was designed
for some key Finnish stakeholders and, in total, five potato experts (re-
searchers and advisors) and potato producers (farmers, packers and
industry representatives) responded.

10.2 Study methods

10.2.1 Literature review

The literature review was undertaken mainly to get a better understand-
ing of different potato production scenarios. Finnish potato production
was mapped, i.e. different cultivation areas, potato varieties and uses
were studied. Additionally, the existing statistics and literature on pota-
to production and waste were studied to get a better picture of how
much data is available on potato waste and to establish the most rele-
vant questions for the questionnaire.

10.2.2 Questionnaire

A set of questions (Appendix 1) were formulated and addressed to pota-
to experts (researchers and advisors) and potato producers (farmers,
packers and industry representatives). In addition to the questionnaire
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some follow-up questions were also asked in a phone interview. Five
experts and six potato producers participated in the study during the
summer and fall of 2012. Of the six producers two were both farmers
and packers and the rest were from the potato industry: three produced
potato products (packed table potato/processed potato products) and
one produced potato starch.

10.3 Results

10.3.1 Waste percentage during primary production

Field waste

According to one potato expert, in Finland 2-5% of potato is wasted
during lifting and sorting. One farmer/packer estimated that the amount
was as high as 5-15% on his own potato farm. Additionally, according to
a recently completed Finnish questionnaire potato farmers estimated
that 1-15% of the crop is left in the field - the average being around 5%
(Ahokas et al. 2012). Thus, while the average amount such potato waste
is about 5%, the variation can be quite high. One of the main reasons for
such losses is that the potatoes are too small.

After field waste

According to the Finnish statistics (Matilda 2012), the average amount
of table potato that does not reach its primary destination (retail, can-
teen or industry) is around 20%. In answering the questionnaire one
expert and one producer also claimed it to be around 20%. Some of this
table potato is redirected to alternative uses, for example to potato flake
production, but in the questionnaire one industry representative and
one expert estimated that around 10-15% of table potato is not directed
to human consumption, and thus is considered here as potato waste. In
the questionnaire of Ahokas et al. (2012), the potato packers (8) esti-
mated that 10-17% of table potato is not sold for its primary use (Ap-
pendix 2). Moreover, the seed potato packers (14) estimated that 3-15%
of seed potato is not sold for its primary use. However, according to
Ahokas et al. (2012), in northern Ostrobothnia, around 85% of this “sec-
ond-class seed potato” is redirected to potato product processing. Alto-
gether, these estimates indicate high levels of uncertainty for the table
and seed potato waste that occur after potato lifting and before selling,
the amount ranging between a few percent and 15 percent.

In starch production one industry representative estimated the rejec-
tion level to be 2% at most and one expert estimated it to be “a few per-
cent.” In further potato processing, one industry representative estimat-
ed that the industry rejects less than 5% of any batch. Overall, for potato
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processing (starch production and potato product processing) the rejec-
tion level was estimated to be only a few percent.

10.3.2 Reasons for waste

Reasons for field waste

One of the main reasons for potato waste during primary production is
poor weather conditions; too much rain, too dry and/or too cold. Other
reasons include incorrect fertilization, wrong soil type (pH and struc-
ture), wrong seeding density, and harsh handling. These factors can lead
to infection, shape defects, poor growth, internal quality deficiency,
blemishing, and low self life. It is also important to consider that many
field practices, like rough lifting, which cause blemishing, can ultimately
lead to potato waste.

According to a potato expert, too small potatoes do not differ in taste
but nonetheless are usually considered to be second-class produce.
Moreover, according to the questionnaire study of Ahokas et al. (2012),
the majority opinion in the questionnaire was that it is not profitable to
lift and sell potatoes that are too small. Small potatoes represent one of
the major reasons for potato waste during primary production, although
they can usually be lifted by adjusting the lifting machine settings.

Reasons for after-field waste

One important reason for after-field waste is inappropriate storage con-
ditions, including wrong temperature, lack of sufficient oxygen and high
moisture. Also, if potato is stored over-winter and conditions are kept
optimal, the potato loses around 6-7% of its weight through evaporation
(expert), but in sub-optimal storage conditions the weight loss can reach
even 20% (farmer/packer).

Quality requirements are also important. In the retail/catering sector
there are specific requirements regarding size (30-60 mm; 3 experts),
uniformity of the batch (each batch has to contain potatoes of same
size), and appearance (potato has to be free from bruises and scabs).
Internal quality is also important. On the other hand, there are usually
fewer requirements in industry regarding size and appearance, but this
is highly dependent on the situation. For instance, some factories take
only relatively large potatoes and some, such as the potato flake indus-
try, take almost all type.

Potato yield varies in Finland and leads to overproduction once every
5-7 years. Due to high yields it is possible that some edible potatoes end
up as waste. Also, poor logistics and poor structure of the markets may
result in product loss — even when the yield is relatively low. The alter-
native uses of potato (potato flake, starch production etc.) depend on
profit margins. For instance, nowadays starch producers can take in-
creasing volumes for starch production, but if the starch recovery rate is
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not that good it can be too costly to use potatoes that have low starch
content. Moreover, according to one expert, it is relatively easy to direct
the surplus potato to an alternative use, e.g. to potato flake production,
but the flake potato is usually sold for close to nothing, so there is little
economic incentive to do so (industry representative). In some cases
there could be an incentive if discard costs are high and if the sale price
covers transportation costs (expert).

Measures to reduce waste

There are several possible means to reduce potato waste in primary
production, including improved farming methods. For instance, farmers
could improve crop rotation and take better care of soil structure. It
would also be important to optimize the practices for different potato
varieties. More gentle potato lifting and handling is important, which
could be accomplished by investing in better lifting machinery.

Storage conditions could be improved by installing efficient air condi-
tioning for example. It would also be best to store only good-quality po-
tatoes and find uses for potatoes that have limited shelf lives due to
blemishing. Regarding alternative uses for potatoes, one could learn
from existing systems. For instance, centralized potato pick-up could
reduce costs and ease the field-to-use process.

10.4 Discussion

The literature review and questionnaire were considered appropriate
for this study because there were few data on the volumes of and rea-
sons for potato waste during primary production. Additionally, field
research is time consuming and is an uncertain study method given the
high annual variation in potato yields.

There was substantial uncertainty in our questionnaire regarding
amount of potato waste for three principal reasons. Firstly, we were able
to interview only six potato production chain actors, who represented
only a small fraction of Finnish potato producers. Luckily the question-
naire results from the study of Ahokas et al. (2012) gave us more farmer
and packer estimations of their potato losses. Additionally, the five ex-
perts involved in our questionnaire gave us broader insight. Secondly,
the field waste estimates were based on respondent estimations and not
on actual measurements. Thirdly, there is considerable variation in
practices and systems, and thus the results varied as well.
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10.5 Conclusion

The estimated 5% of potato lost during harvest and sorting is substan-
tial. Even more is lost before the potato is sold. Many tonnes of potato
are lost during storage and packing. Some of these potatoes, including
second-class potatoes, are directed to alternative uses, but are usually
sold for much less. Low profits reduce the use of the second-class potato.

In the future there will be need for a more in-depth study to get a bet-
ter understanding of how much potato is lost in food supply chain and
what the potential is to reduce potato waste. Also, a broader sample of
potato producers would provide more reliable results and allow better
tools to be developed to make improvements through, for example,
comparing existing systems and establishing best practices and new
ways to develop the systems.
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10.7 Appendix 1

The main questions:

e What is the main reason for potato waste during primary
production?

o Why is there product loss during primary production (besides due to
plant diseases, pests and weather conditions)?

¢ In how many cases the potato does not meet the quality
requirements set by retail sector and/or industry? Where does this
potato go?

e How big impact storing has to potato waste/product loss? Is it
possible to attain remarkable reductions in waste amounts/product
loss via improved storing conditions?

o How the quality requirements vary in retail sector and in industry?

e Do good and bad years have an impact to the quality requirements?
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e Are there any differences between potato varieties? E.g. which
varieties meet the quality requirements more often?

¢ Do geographical differences have an impact to the quality?

e How much of the potato is left to the potato field during harvesting?

¢ Does the size or/and the farm specialization have an impact to
product loss?

e [sitalways possible to find another use for extra potatoes or do these
potatoes end up as waste?

e Are smaller/deformed potatoes different in taste? Is it beneficial to
leave some of the potato to field?

10.8 Appendix 2

Harvest handling and effluents in table and see potato packing plants
(edit. Ahonen et al. 2012)
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11. Appendix Sweden
“food waste” in primary
production of milk

Elin Einarson, Niels Andresen and Ulrika Franke, Swedish Board of
Agriculture, Sweden.2013-01-16.

11.1 Introduction

This section on food waste in primary production of milk is based on Ag-
neta Bergman'’s Bachelor thesis (reference), if nothing else is referred to.

11.1.1 Definition of food waste generated in the primary
production of milk

Definition: Waste of milk, which has been produced and is intended
for human consumption, but for different reasons, is not being used
for this purpose.

The destination of milk on farms is either that it is sent to the dairy,
used for human consumtion on the farm, given to the calves or thrown at
the manure well. Assuming that milk used for the calves is unavoidable
and a resource on the farm in producing new heifers and bulls, only milk
destinated to the manure well is defined as food waste. Figure 1 shows
the destination of milk at farms.

11.1.2 System boundaries

This study is limited to primary production of milk at the farm. The
waste of milk is only studied between the dairy cow and delivering to
the dairy industry. The losses related to feeding and handling of feed is
not included, neither are the losses of milk after leaving the farm taken
into account.

It can be discussed whether the losses related to feeding the cows
and production of feed shall be included in the waste calculation. These
losses will indirectly lead to less milk produced on the farm. In this study
these losses are excluded. However, the size of these losses is discussed
in chapter 4.



Figure 1. The destination of milk at farms is either to the dairy, human con-
sumtion on the farm, to the calves or to the manure well

11.1.3 Choice of method

The method for estimating milk waste in primary production is based on
interviews with 17 dairy farmers and complemented with data from the
Swedish database for milk recording and litterature studies. The inter-
views were essential to get an understanding of how to interpret the data
from the milk recording database, as quality of the reported data can vary.

11.2 Method

11.2.1 Interviews

Agneta Bergman made interviews with 17 dairy farmers during the
spring 2012. All farmers were located within 120 km from Kungdlv in
the western part of Sweden, see Figure 2.

Figure 2 The red circle shows the region in Sweden where the interviewed
farmers are locatad
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The study includes organic (KRAV) and conventional farms. Farms with
traditional machine milking (TMMS) in a tied up system or in a milking
parlor as well as farms with robot milking system, so called voluntary
milking system (VMS) are included in the study. The selection of farms
was made by recommendations mainly from other dairy farmers but
also in collaboration with extension organizations. The time for each
interview was approximately 1 hour. Table 1 below show the distribu-
tion in herd size, and production systems of the farms in the study.

Table 1 Number of interviewed farms divided into: Herd size, conventional or organic farms, robot
milking system (VMS) or traditional machine milking system (TMMS)

Herd size Number of farms Number of conventional/ Number of farms with robot-

(number of cows) within each herd organic (KRAV) farms (VMS)/traditional machine
size milking (TMMS) —

16-38 4 4 Conventional 4 TMMS

39-50 4 3 Conventional 1 organic 4 TMMS

51-66 3 1 Conventional 2 organic 1VMS 2 TMMS

67-120 3 3 Conventional 1VMS 2 TMMS

121-160 3 3 Conventional 3 VMS

The interviews were based on following questions:

e Number of calves borned during 2011

e kg milk consumed by each calf

e How is antibiotic contaminated milk handled

e The most commom treatment period for antibiotics

e The most common withdrawal period

¢ How much milk is used within the household at the farm

e How much milk is sold directly to consumers from the farm

e Other reasons for the milk not being sold to the dairy

e Are there any laws, rules or other requirements that affects the
wasteage of milk

11.2.2 Milk Recording

In order to get data of produced and sold milk from the farms the data-
base for milk recording was used.

The Swedish Dairy Association is responsible for the database and
85% of all Swedish dairy farms are members of the system. The data-
base is used for guidance, statistics and research.

Data from the milk recording system used in this study are:
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e average number of cows/12 months

e average produced milk in kg ECM2/cow during 12 months
o diseases, treated with penicillin

e produced milk from penicillin treated cows in kg

ECM/outbreak of a disease.

11.2.3 Time period and geographical area

The interviews were made in spring 2012 and all data on milk produc-
tion and cows, calves etc is from the 12 month period prior to that.

This study only includes waste of milk from the udder of the cow to
delivery to the dairy. The varition is estimated to be low and is due to
any local differences in production conditions. We therefore assume that
the results are applicable for the rest of Sweden.

11.3 Results

11.3.1 Food waste in percent

The distribution of milk delivered to the dairy, consumed by humans at
the farm, consumed by the calfes or thrown in the manure well is shown
in Figure 3 below.

Figure 3 Destination of the milk at the farm. About 97 percent of the produced
milk is delivered to the dairy, 2,5 percent are consumed by the calves, 0,30 per-
cent used for human consumtion at the farm and 0,32 percent is thrown in the
manure well

22 ECM: Energy Corrected Milk
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Defining the milk waste only as milk thrown in the manure well gives a
very small percentage of milk waste. Although, if scaled up to the whole
nation, the total amount of waste is large. The total production of milk in
Sweden 2011 was 2 850 000 tons of milk. This means that the total
waste is 9120 tons. This figure might be underestimated considering the
uncertainty on how much milk is really sent to the dairy, see chapter 4.

11.3.2 Reasons behind milk waste

The main cause for wasting milk is penicillin treatment, due to mastitis.
Other reasons for milk waste are diseases on the cows that cause poor
milk quality, problems with the cooling system in the milk tank, and milk
stuck in the tank filter, etc. However, these problems are considered to
be very small.

11.3.3 Measures to reduce waste

The interviewed farmers seem to have different attitudes on the han-
dling of penicillin treated milk. Three of the farmers are not treating the
cows with penicillin at all. Three farmers consequently throw the treat-
ed milk in the manure well. Two gave the milk to the calves, three gave
the milk to the bull calves and four throw the milk in the manure well
during the treatment period and gave it to the calves during the with-
drawal period.

The organic farms have double withdrawal period compared to con-
ventional farms. During the second withdrawal period it is allowed to
use the milk to the calves. One farm gave this milk to the bull calves and
one farm to all calves.

The best way to reduce waste of milk is to have a good health status
in the herd in order to reduce the amount of penicillin treated milk. 52
percent of the penicillin treated milk is thrown in the manure well (see
Figure 4) and 48 percent is given to calves. There is one on-going study
at the Swedish University of Agricultural Sciences (SLU), studying the
effects and consequences of feeding penicillin treated milk to calves.
Results from this study will be very interesting to follow. Feeding calves
with antibiotic contaminated milk is very problematic due to resistance
for penicillin treatment later on in the calves” life. Many veterinarians
and doctors within the human sector see big problems with circulating
antibiotics in healthy animals. However, giving milk from the withdraw-
al period to the calves could be one way to reduce milk waste.

Kartldggning av matsvinnet i primdrproduktionen 71



Figure 4 the amount of penicillin treated milk destinated to the calves and to the
manure well

11.4 Discussion

System boundaries
The chosen system boundaries could be questioned. Regarding the
whole chain from grass/concentrate to milk, the losses of feed resources
would be a large waste factor on the dairy farm, which probably is even
more important to reduce than the actual waste occurring in handling
the milk. The losses of feed are about 5-10% in the field, 5-20% when
storing the fodder and 5-10% when feeding the cows due to own esti-
mations. These losses reduce milk production on the dairy farm and
have major effect on the economy for the farmer. However, there is a
need to differ between food waste and production losses, but this divi-
sion is rather hard to determinate in the case of milk production.
Another aspect of the system boundaries is the production of meat
from dairy cows. About 35-40 percent of the dairy cows are replaced
every year. Meat produced from dairy cows and their offspring has less
greenhouse gas emissions than meat produced in suckle cow systems
(Cederberg et al 2012). However, there is today a tendency towards
development of more specialised breeds of dairy cows which has less
potential for meat production. Dual purpose breeds of dairy cows with
potential for meat as well as milk production is in many aspects im-
portant for improving the overall efficiency of milk and beef meat pro-
duction. Development of sex separation of sperms is another way to get
a better meat production potential of bull calves from the dairy farms by
selecting beef breeds for bull calves which will improve the growth rate
for this category of animals (Jordbruksverket, 2010).
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Uncertainty of the presented study
According to the Swedish milk recording 2010 the average deliveries
were 93 per cent of the recorded amount on the farms, 5 per cent was
used on the farm and 2 per cent is unknown (Swedish Dairy Association,
2010). Seven per cent is not delivered to the dairy of the recorded milk.
This is a significant larger amount than presented in the study of this
paper. The weakness in the study presented is that the actual delivery to
the dairy is rather unclear. If the total production of milk in the study is
estimated only from milk recording, then the official statistics are more
reliable. This would give larger waste figures, but the ratio would be
about the same. The amount of milk waste should then be about twice as
much as the amount in this study. However, the proportion of milk
wasted in the primary production at the farms is still very small.
Another uncertainty in the results is related to how the farmer uses
the penicillin treated milk. There could be a difference in how to handle
penicillin treated milk between Agneta’s interviewed farmers and farm-
ers in other regions. In an on-going research project at SLU, 457 farmers
were asked how they handle antibiotic treated milk. Figure 5 show that
55 percent of the farmers feed both treated milk and withdrawal milk to
the calves. 25 percent of the farmers feed milk from the withdrawal pe-
riod to calves and 20 percent of the farmers are not feeding any penicil-
lin treated or withdrawal milk at all to the calves.

Figure 5. Distribution of how the 457 asked farmes are handling antibiotic
treated milk (Duse et al, 2012)

Milk from cows treated during lactation

55% | e——— q Calves are fed waste milk during both
the treatment and withdrawal period

!

25% Calves are fed waste milk only during

the treatment or the withdrawal period

Proportion of farms

20% Calves are not fed waste milk at all

Treatment period | Withdrawal period | Milk sold for
human consumption

11.5 Conclusions

Of the 17 interviewed farmers the conclusion is that about 97 per cent of
the milk produced at the farm is delivered to the dairy. 3 per cent of the
milk is used to feed the calves their first period of life. Only 0.32 per cent
of the milk can be defined as food waste and is thrown in the manure
well on the farm. The main reason for milk waste in primary production
is penicillin treatment due to mastitis.



There is a big variation in how penicillin contaminated milk is han-
dled. Feeding all milk from the withdrawal period to calves could be a
potential for reducing milk waste, but this might be in conflict with med-
ical aspects with problems concerning resistance for antibiotics in hu-
mans and animals.

Further studies

To get a more complete picture of the milk waste, more research on sys-
tem boundaries and definition of milk waste is required. What are pro-
duction losses and what is milk waste? There is also a need to find out
the true proportion of milk delivered to the dairy in order to get a better
estimation of the actual proportion that is thrown in the manure well.
Furthermore, the SLU study of local differences in handling the milk and
what the effects are on feeding antibiotic treated milk to calves is an
important source for making recommendations for handling waste milk
in the future.
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12. Appendix Denmark

“food waste” in primary
production of pork

Lisbeth Mogensen, John Hermansen, Anne Grete Kongsted, Department of
Agroecology, Aarhus University, Denmark, 18 FebruaryOctober 2013.

12.1 Introduction

12.1.1 Definition of “food waste” generated in the primary
production of pork

In the present study, “food waste” in the primary production of pork was
defined as waste of animals, which was planned to be eaten by humans, if
they were handled and used optimally through the whole chain from pri-
mary production to retail. Included in this “food waste” are animals that
die due to illness and animals or parts of animals that are rejected at the
slaughterhouse due to health risk for humans. By slaughtering and pro-
cessing the live pig into meat, a wide range of by-products like for example
blood are also generated. None of these is intended to be used as human
food and is therefore not considered a food waste but a by-product.

In a study by FAO (20) they distinguish between “food losses” and

“food waste”. Where “food losses” refer to “a decrease in food quantity or
quality in the early stages of the food supply chain, before the food
products reach their final stage, reducing the amount of food suitable for
human consumption. Following this definition, food losses are often
related to post-harvest activities with poor system or infrastructural
capacities.” “Food waste” on the other hand refers to the discarding of
food products that are fit for consumption or fit to proceed in the food
supply chain. This mostly occurs at later stages of the food supply chain,
such as retail and consumer households. Hence, the causes of food waste
are often related to human behaviour (20).”
So, when we compare the two definitions, what the present study define
as “food waste” in the primary production of pork is rather “food losses”
according to the definition by FAO (20). When they add “food losses” and
“food waste” it include “lost and wasted food throughout the whole food
supply chain, referred to as food that could have been used for human
consumption” which is equivalent to the definition of “food waste” in the
present project.



12.2 System boundaries

This study was conducted for Danish condition and includes the chain
from pig farming to slaughtering where the pork leaves the slaughter-
house as half slaughter bodies. This means that a potential loss from
processing of these half bodies into meat products (packed and ready to
be sold) is allocated to the processing and distribution stage and there-
fore not included in this study.

The study by FAO (20) included all countries divided into three world
regions with medium/high income and four regions with low income.
Europe is one of the three world regions in medium/high income re-
gions. In this appendix, the present study was compared with results
from the European region in the FAO study.

In their study (20), the food supply chain was dived into five steps,
where the following activities were included in food losses/waste:

e Agricultural production: For pork meat, losses refer to animal death
during breeding.

e Postharvest handling and storage: For pork meat, losses refer to
death during transport to slaughter and condemnation at
slaughterhouse.

e Processing and packaging: For pork meat, losses refer to trimming
spillage during slaughtering and additional industrial processing e.g.
sausage production.

o Distribution: Include losses and waste in the market system, at e.g.
supermarkets, retailers and wet markets.

e Consumption: Include losses and waste at the household level.

The present study was only related to primary production, and included
the first two steps of the other study (20) with the same activities in-
cluded in calculating the food losses/waste from these steps.

12.3 Choice of method

The data source in this study was existing statistic on productivity in
private Danish pig herds based on recording of productivity in the indi-
vidually herds as well as statistic from transport of pigs from farm to
slaughterhouse. Data from slaughterhouse are from the major slaugh-
terhouse in Denmark which is responsible for 78% of pig slaughtered.

In Gustavsson et al. (2013) (18), the production volumes were col-
lected from FAO Statistical Yearbook 2009. The production volumes for
Europe of pig meat were compiled by summarizing the volumes for the
countries included in this region. Losses and waste of meat was reported
in carcass weight (including bone). They used the waste percentages for
rejection at slaughterhouse, mortality during transportation to slaughter
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and animal mortality during breeding and multiply with number of
heads slaughtered in total. This is assumed to be number of finisher plus
number of sows for slaughter.

12.4 Method

12.4.1 Statistics

Data from farm are based on the actual average output from farms of
raw material for food production (here live weight of pigs) relative to
the potential maximum output, if no dead animals were present in the
system. At national level, numbers were adjusted for export of live pigs.
Data in relation to transport of pigs include data on the percentage of
dead animals during transport. Data from slaughterhouse include data
on the actual output of pork relative to input of live pigs.

12.4.2 Time period and geographical area

The farm data were average data from 2011 from 664 sow herds (with
425.000 sows), 574 herds with weaners (with 9.4 million produced
weaners of 31 kg) and 746 herds with finishers (4.9 million produced)
(1). These data represent 41% of the sows in Denmark in 2011. Further,
data from 2009 and 2010 are shown as well.

12.5 Results

12.5.1 Food waste in%

In Table 1 is given average numbers on “food waste” (here in form of
dead animals and animals rejected at slaughterhouse) in primary pro-
ductions of pork in Denmark. These numbers are calculated per sow
with offspring. Dead animals are picked up by DAKA, a destruction plant,
and this category 2 waste can serve as raw material in biogas produc-
tion, as input in fertilizer production, or it is burned to generate heat
thus saving coal or oil. When meat and bone meal are burned the ash can
is used in cement production. Fat can also be burned but is mainly used
for biodiesel production (17).
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Table 1. Data from primary production — average numbers per sow in Danish pig herds

Average number per sow 3) 2011 2010 2009 Ref
Litter/sow/year 2.26 2.26 2.25 1
Per Per Per Per
litter year litter litter
Piglets Total number of piglets born, N ? 16.6 375 16.3 16.1 1
Still born, N 1.8 4.1 1.8 1.9 1
% of total born 10.8 - 11.0 11.8 1
Weight, kg/pig ) 15 - - - 2
Live born, N 14.8 334 14.5 14.2 1
Dead before weaning, N 2.1 4.7 2.1 2.0 1
% of total born 13.9 - 14.2 14.0 1
Weight, kg/pig 2 15 - - - N
Total number of dead piglets, N 3.9 8.8 3.9 3.9 1
% of total born 23.0 - 236 24.2 1
Weaned piglets, N 12.7 28.8 12.4 12.2 1
Weight of 1 weaned piglet, kg 7.1 7.2 7.4 1
Weaners Dead before 30 kg, N 0.37 0.83 0.35 0.32 -
(7.1- 31.7kg) % of weaned 2.9 - 2.8 2.6 1
Weight, kg/pig ¥ 7.1 - 72 7.4 .
Number of weaners prod., N 1233 27.9 12.05 11.88 1
Finishers Dead and rejected pigs, N 8 0.46 1.03 0.48 0.49 -
(31.7-106.9kg) % of produced 30 kgs 3.7 - 4.0 4.1 1
Weight, kg/pig 5 69.3 - - -
Number of finisher produced, N 11.87 26.8 11.57 11.39 -
Sows Dead sows,% per sow per year 13.7 - 14.4 15 6 3+4
Number of replaced sows slaugh- 0.24 0.54 0.24 0.24 1
tered, N

" These piglets are assumed to have same weight as live born piglets. Weight of live born piglets are
given by Thorup (2010) (2).

> These piglets typical die short time after they are born (10) — therefore average birth weight of
live born piglets is used.

* All numbers are calculated per sow per litter (2011, 2010, 2009) and per sow per year (2011).

* These pigs are assumed to die short time after they are inserted in the weaners stable — therefore
average weight of weaned piglets is used.

*The time, where finishers die is assumed to be uniform distributed during the period. Therefore, an
average weight (from 31.7 to 106.9 kg) of 69.3 kg was used.

® Data from 2008.

7" Out of this, the share of finishers rejected at slaughterhouse is 0.2% (table 2) and the share of
dead finishers is 3.5%.

& This number include both finishers that die at the farm and finishers that are rejected at the
slaughterhouse.

% Including both live and dead born piglets.
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In Table 2 are shown the number of pigs that die during transport from
farm to slaughterhouse and the number of pigs that are rejected at

slaughterhouse.

Table 2. Mortality rate during transport and pigs rejected at slaughterhouse

Finishers Sows Ref
Dead during transport,% 0.01 0.07 7
Rejected at slaughterhouse,% 0.18 1.21 8

To calculate the total “food waste” in primary production of pork in
Denmark in 2011, the average numbers for “food waste” given per sow
per year in table 1 are set together with statistic on total number of sows
in Denmark, taking into account that some pigs are exported (6).

Table 3. Total “food waste” (dead pigs and pigs rejected at slaughterhouse) in Denmark in primary

production of pork in 2011

Reference
Piglet production
Total number of sows in Denmark ¥ 1,034,000 5
Total number of piglets born (37.5 per sow/year) 38,775,000 Table 1
Total numbers of dead piglets before weaning (23,0%)2' 8,918,250 Table1l
Total weight of dead piglets (1,5 kg)2), 1000 ton 13.4 Tablel
Total number of piglets weaned (28,8 per sow/year) 29,779,200 Table 1
Number of piglets exported 3 406,942 6
Total number of piglets left for weaner production in Dk 10) 29,372,258
Weaner production (7.1-31.7 kg)
Total number of piglets for weaner production in Denmark 29,372,258
Total numbers of dead weaners (2‘9%)4' 851,795 Tablel
Total weight of dead weaners (7.1 kg), 1000 ton 6.0
Total number of 30 kgs pigs produced in Denmark 4) 28,520,463
Number of 30 kg pigs exported s 7,632,169 6
Total number of weaners left for finisher production in Denmark 20,888,294
Finisher production (31.7-107 kg)
Total number of pigs for finisher production in Denmark 20,888,294
Total numbers of dead finisher (3.5%)6' 731,090 Tablel
Weight of dead finishers (69.3 kg), 1000 ton 50.7
Total number of 107 kg finishers produced in Denmark 20,157,204
Number of finishers exported 382,373 6
Total number of finishers transported to slaughtering in Denmark 19,774,830
Total numbers of dead finisher during transport (0.01%)4' 1977 Table2
Weight of dead pigs (107 kg), 1000 ton 0.2
Total number of finishers ready for slaughtering in Denmark 8 19,772,854
Number of finishers rejected at slaughter house (0.2%) 35,196 Table 2
Weight of rejected pigs (107 kg), 1000 ton 3.8
Total number of finishers used for meat production 19,737,658
Total “meat production” from finishers, 1000 ton LW (107 kg) 21119
Sow production
Total number of sows in Denmark * 1,034,000 5
Total number of dead sows (13.7%) 141,658 Tablel
Weight of dead sows (205 kg), 1000 ton 29.0
Number of replacement sows (40.3%) K 416,847
Number of replacement sows exported 118,022 6
Number of replacement sows sent to slaughter houses in DK 298,825
Numbers of sows that die during transport to sl. house (0.07%)4' 209 Table2
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Reference

Total weight of dead sows — from transport (205 kg), 1000 ton 0.04
Number of sows slaughtered in Denmark 8 298,616
Number of sows rejected at slaughter house (1.2%) 3604 Table2
Weight of rejected sows (205 kg), 1000 ton 0.8
Total number of sows used for meat 295,012
Total “meat production” from sows (205 kg), 1000 ton live weight 60.5

Total “food waste” in primary pork production in 2011
12)

Total number of dead and rejected pigs, million pigs 10.7
Total weight of dead and rejected pigs, live weight 1000 ton W 103.9
Total weight of waste per sow including all offspring, kg /year 101
Total DK pork production, 1000 ton live weight 9 2172
Total waste in% of total (live weight) pork production 4.8

L Pig counting in Denmark per 1. of April 2011: 785,000 pregnant sows + 211,000 lactating sows +
38,000 dry sows

% Included is also stillborn piglets

3 According to Danish Statistic (2011): 406,942 pigs between 0-15 kg LW are exported. In the pre-
sent study, these pigs are assumed exported right after weaning at 7.2 kg live weight

* Exclusive exported pigs/sows

> According to Danish Statistic (2011): 7,632,169 pigs between 15-50 kg LW are exported. In the
present study, these pigs are assumed exported at 30 kg LW.

® The numbers for percent dead finishers in Table 1 (3.7%) include both finishers rejected at slaugh-
terhouse (0.2%), and finishers that dies (3.5%).

v Replacement rate per sow per year is calculated as ‘% 1.lactation sows’ * ‘number of lit-
ter/sow/year’ = (23.9% * 2.26) = 54.0%. This is also the sum of dead sows (13.7%) and sows sent for
slaughtering (40.3%).

& The calculated numbers of sows and finishers slaughtered in Denmark of 20,071,470 (in Table 3) is
4% lower than the number given by Danish Statistic (9) for 2011: 20,925,925 finishers + sows
slaughtered.

% Finishers: 19,737,658 * 107 kg + slaughter sows: 295,012 * 205 kg/sow

% Weaned piglet — piglet exported right after weaning

- sum of the weight of dead piglets, dead weaners, dead finishers and dead sows from farms, and
the weight of pigs that die during transport to slaughterhouse and weight of pigs that are rejected
at the slaughterhouse (sum of numbers with bold).

2 Number of dead piglets, dead weaners, dead finishers and dead sows from farms, and number of
pigs that die during transport to slaughterhouse and pigs that are rejected at the slaughterhouse.

In the study by Gustavsson et al. (18), they used the same mortality rate
during breeding for all European countries. They assumed an average
2.5% mortality rate for all types of pig in Europe based on a 2.5% mor-
tality rate at Swedish farms for fattened pigs (19). This mortality rates
are given as waste percentages according to number of heads slaugh-
tered (we interpret this as 2.5% mortality among sows and 2.5% mortal-
ity among finishers, whereas mortality among piglets and weaners was
not included). They used the same carcass weight of 88 kg/head for all
dead pigs (correspond to 115 kg live weight). Mortality during transport
to slaughter and rejection at slaughterhouse were based on assump-
tions: 0.11% mortality rate for pigs transported to slaughter in Europe
and 0.12% of pigs rejected at slaughter in Europe, respectively.

In Table 4 are shown data for the process from the slaughterhouse,
where live finishers are turned into pork and by-products. Data from
Danish Crown (15).
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Table 4. Production of pork and byproducts at slaughterhouse, data for 1 finisher (15)

Input:

1 finisher, living pig, kg g 103.6
Output:

Pork, kg/pig 2 81
Materials for biogas, kg/pig 3 5.6
Category 3, kg/pig 4 9.8
Category 2, kg/pig ” 25
Blood, kg/pig © 3.33

1. Weight of one living pigs is based upon empirically data. The weight of a pig after slaughtering is
multiplied with a factor to compensate for entrails, loss of blood etc.

2. Average weight of a slaughtered pig is calculated from all slaughtering in 2009/10.

3. Includes contents of casings and stomach, sawdust from the transport to the slaughterhouse and
slurry from the staples at the slaughterhouse. The material is reused for production of heat and
electricity in biogas plants and afterwards used as fertilizer in agriculture.

4. All category 3 material from the slaughterhouses is reused as pet food. The amount of Category 3
is based upon empirically data from measurements.

5. All category 2 material from the slaughterhouses is reused. The fat is melted and converted to
biodiesel. The rest (bones, meat etc.) is either used as fertilizer or rendered.

6. All blood from the slaughterhouses is reused. Blood taken out sterile, is used for ingredients in
human food. All other blood from the bleeding area is converted into pet food. The amount is based
upon empirical data.

12.6 Reasons behind the “food waste”

Dead piglets: At farm level it is often difficult to know if a dead piglet was
stillborn or died just after being born. Therefore the distribution be-
tween “stillborn” and “dead before weaning” (Table 1) might be wrong,
whereas the total number of dead piglets (23%) is quite sure. By post-
mortem examination in 10 herds (12), the following reason for dying
was found:

e 22.6% stillborn (10)

e 24.0% dead due to crushing or trauma (12)

e 24.0% due to malnutrition (12)

e 13.0% due to illness like blood poisoning, arthritis, diarrhea (12)
¢ 3.0% due to injury at castration (12)

® 13.4% others or not found

Dead weaners: Based on post-mortem examination in 3 herds, the fol-
lowing reasons were found (13):

e 25.5% due to gastrointestinal disorders
e 22.7% general infection by bacteria

e 17.6% pneumonia

e 14.3% arthritis

e 8.9% otitis media

e 11% others or not found
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Dead finishers: Based on post-mortem examination in 3 herds, the fol-
lowing reasons were found (13):

e 23.5% pneumonia

o 20.2% arthritis

e 19.3% general infection by bacteria
e 19.3% several different diseases

o 10.9% otitis media

e 6.8% others or not found

Dead sows: Based on post-mortem examination in 2001-2003 in 10
herds, the following reasons were found (14):

e 52.8% euthanized:
*37% due to locomotors disorders (20% joint disorder, 9% fracture,
8% ostitis)
* 6% due to infection
* 5% due to reproductive disorders
* 4% others or not found
e 47.2% sudden death:
*11% due to organ torsion
* 11% related to reproduction (retained fetus, metritis, and
unfortunate obstetrical assistance)
* 8% due to gastrointestinal disorders
* 5% related to heart
* 12% others or not found

Dead during transport: Due to strict regulation on transport and short
duration hereof (< 3 hours for 95% of the pigs) these numbers are
among the lowest in the world (7).

Rejected at slaughterhouse: The major part is made up of pigs that by
the veterinary control are detected to have some kind of illness, and only
healthy animals can be used as human food. A minor part is made up of
pigs that are euthanized immediately after they arrive due to injury from
the transport.

12.6.1 Measures to reduce waste

In this case reduced waste means reduced mortality in the pig herds. In
the Danish pig sector the aim is to reduce pig mortality by 20% before
2020 (16) both from a welfare and an economic point of view. The aim is
planned to be reached by using the following initiatives:

e Breeding for stronger and more surviving piglets (increased% live
born piglets and increased chances for surviving the first critical day)
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e Improving maternal traits and increasing milk production by the sow,
to reach 14 weaned piglets/litter.

¢ Improved environment in farrowing pens and other stables.

e Management strategies for handling large litter sizes.

e Barriers for transmission of diseases between groups.

¢ Using handbooks to secure correct work routines in stable.

e Breeding for improved longevity and improved leg condition among
sows. (16).

12.7 Discussion

We think the used method was appropriate for the purpose. Due to rep-
resentative statistical data of high quality it was possible to estimate an
overview over dead and rejected animals in the chain from born piglet to
slaughtered pig, both as total numbers and as amount in kg live pig. The
farm data used for productivity and mortality in farms represent 41% of
production in Denmark in 2011. And by using the counted number of
sows as a starting point and calculate the production of piglet over
weaners to finisher taking into account pigs that die or are exported, we
came up with a calculated number of pigs slaughtered in Denmark that
only differ 4% from the number given by the Danish Statistic. Thereby,
we find the calculated results for “food waste” reliable.

If we compare the results in the present study with the results from
Gustavsson et al. (18) representing Europe, the waste percentages for
rejection at slaughterhouse and mortality during transportation to slaugh-
ter differ (0.12% versus 0.18% finishers/1.21% sows rejected in the pre-
sent study; and similar 0.11% of the pigs versus 0,01% finishers/0.07%
sows die during transport in the present study). However, these two cate-
gories of food waste were only responsible for 5% of the total food waste
(live weight of dead and rejected pigs) in the present study.

Gustavsson et al. (18) concluded that out of the total pork production
in Europe in 2007 (26,750,000 ton carcass weight (CW)), 2.8% end as
food losses; 32000 ton CW were rejected at slaughterhouse, 29,000 ton
CW died during transport to slaughterhouse and 687,000 ton CW die
during breeding. In the present study the total food waste in primary
production correspond to 4.8% of total (live weight) pork production.

The fact that in the present study, losses were calculated as live
weight whereas Gustavsson et al. (18) calculate in carcass weight could
not explain the difference, since this is only a multiplication factor. The
main reason for the difference might be the way food losses during
breeding were calculated. In the present study, we looked at mortality at
all stages during pork production: piglets, weaners, finishers and sows
whereas Gustavsson et al. (18) only included mortality among the end
product, the slaughtered animals (finishers and sows). In the present
study, the weight of dead piglet and weaners are not negligible as they
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are responsible for 19% of the total weight of food losses in the form of
dead and rejected pigs.

Besides that, Gustavsson et al. (18) used the same carcass weight of
88 kg/head for both dead finishers and dead sows (correspond to 115
kg live weight). This means an underestimation of kg food waste per
dead sows (205 kg LW in the present study) and an overestimation of kg
food waste per dead finisher (69.3 kg LW in the present study). Howev-
er, this mainly outweight each other.

Last, but not least, in the study by Gustavsson et al. (18), they used
2.5% mortality among finishers where we used the actual 3.5% found
under Danish condition and similar they (18) used 2.5% mortality
among sows where we used the actual 13.7% found under Danish condi-
tion. If we had used the mortality rates from their study (18), food losses
from these two groups of pig would be halved. In conclusion, this is the
main explanation for the lower (2.8%) overall food losses in pork pro-
duction found by Gustavsson et al. (18) compared with a total food
waste of 4.8% found in the present study.

12.8 Conclusion

In the present study, total “food waste” in Danish primary production of
pork in form of dead and rejected animals in the chain from birth of the
piglets to the finishers (and replacement sows) were slaughtered was
calculated to make up 105,000 ton live weight (LW) of pigs. Per sow that
means 101 kg LW wasted per year or 5% of the total production of pork
(live weight). In numbers of animals the highest contribution came from
dead piglets, nearly 9 million per year. However, due to low weight of
each piglet this waste only contributes 13% to the total waste in kg. The
bulk of the “waste” measured in kg was dead finisher, which was re-
sponsible for 49% of the total “food waste” in primary production of
pork. From a waste point of view, a total “food waste” in Danish primary
production of pork of 5% of the total production of pork is relatively
low, but from welfare and an economic point of view it is important to
reduce mortality. The aim of the Danish pig sector is to reduce mortality
by 20% before 2020.
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Kartlaggning av matsvinnet i primarproduktionen

Mat slangs i alla delar av livsmedelskedjan. Det finns statistik
pa hur mycket som kastas i flera led av kedjan men for
primarproduktionen, alltsa jordbrukarnas verksamhet, saknas
tillforlitliga siffror pa hur stort svinnet ar. | ett projekt med
representanter fran Danmark, Finland, Norge och Sverige har vi
forsokt kartlagga svinnet i fem vanliga produktgrupper: Mjolk,
griskott, mordtter, 16k och potatis. Resultaten visar att en stor
mangd mat gar forlorad redan i primédrproduktionen. Svinnet av
mjolk och griskott har storst konsekvenser for producenternas
ekonomi, mangden tillganglig odlingsmark och klimatet dven om
svinnet i produktionen procentuellt sett ar hogre for morétter, 16k
och potatis. Konsumenternas krav kan ge upphov till svinn dven i
primdrproduktionen sarskilt for frukt och gronsaker.
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