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7 Covid 19 og matsikkerhet
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* Planter
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Insekter
Ny teknologi
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Utfordringer knyttet til matproduksjon

* Begrenset areal egnet for matproduksjon
* Klimaendringer:
e (ekstremveer: flom,torke, tornadoer, skogbrann, osv.)
* Vannmangel
* Befolkningsvekst
* Urbanisering
» Miljgpmessig pavirkning (forurensning, tap av:biodiversitet, osv.)
e Matsvinn og matavfall
* Under- og feilernzering
* Dkt etterspgrsel etter animalsk protein
* Overfiske, ulovlig fiske
e Sykdommer (Covid-19, ASF, fugleinfluensa)
» Antibiotikaresistens

Source: “Modified from Roser and Ritchie: Yields and Land Use in Agriculture” —https;//ourworldindata.org-2018

Listen er ikke uttemmende!



ipcC

INTERGOVERNMENTAL PANEL o Climate chanee

Climate Change and Land

An IPCC Spedial Report on dimate change, desertification, land
degradation, sustainable lind management, food security, and

greenhouse gas fluxes in tesrestrial ecosystems

Summary for Policymakers
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Globalt star aktiviteter fra hele
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Rundt 25-30 prosent av all mat
produsert for mennesker blir ikke

Spist

o/



&
=
10
o
>

3%

FOTO: LARS OS/N







Helse
Bekvemmelighet

Sunnhet o \
Naturlig Tilgjengelighet
Velvaere On-the-Go

Klima

i Nytelse
Dyrevelferd Eglelser
Baerekraft

‘ ‘Belgnning’
Pandemier
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Produksjon av mat er et komplekst samspill
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Covid 19 pandemien pavirker hele matsystemet

Forskning
Utvikling
Innovasjon

lllustration: © @F-J/Nofima
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NEWS

Coronavirus: Over 600 people test positive at
German slaughterhouse

Yet another German slaughterhouse has registered a massive outbreak of the coronavirus.
Roughly two-thirds of the test results so far have come back positive.

A total of 657 people have tested positive for the coronavirus at a slaughterhouse in northwestern
Germany, authorities announced on Wednesday, out of 983 completed tests. Local politician Sven-
Georg Adenauer delivered the updated figures on Wednesday evening, cautioning that more tests were
outstanding and further cases probable.

The Rheda-Wiedenbriick meat processing plant, in the district of Giitersloh, near Bielefeld, is run by

29 ansatte smittet av korona pa Mowi-
fabrikk i Polen

749 personer har blitt testet ved Mowis fabrikk for lakseforedling i
Duninow i Polen.

27 juli202018:22CET  OPPDATE!
Av Marthe Njéstad og Ole Jacob Stranen Riise

- Vi har bekreftede tilfeller i vart anlegg i Duninow i Polen. Smittekilden var utenfor
selskapet, skriver kommunikasjonsdirektor for merkevare i Mowi i Polen, Emilia
Schomburg i en epost til IntraFish.

Cirka 4500 mennesker jobber pa Mowi sitt foredlingsanlegg neer Ustka i Polen.

- Fra den dagen vi diagnostiserte den forste personen, som var 17. juli i ar, har vi
gjennomfort 749 tester, 29 var positive, noe som absolutt kan betraktes som en liten
prosentandel da vi sysselsetter over 4000 personer, skriver Emilia Schomburg videre.

Ingen alvorlig syke

Hun opplyser at «en s& liten prosentandel av tilfeller» beviser at de restriktive interne
prosedyrene som ble innfort allerede i slutten av februar i ar, for 4 beskytte ansatte og
cplckanet mat snredning av karanavirmcet ser nit til A vsere vellvkket

Kilde: Intrafish/skjermdump

LMT - LandbruksMeteorologisk Tjeneste Imt.nibio.no

Vaerdata Apne vardata

til ; : A 1987 - 2020
varslingstjenester = . 5

og forskning i
landbruket

Fanordmennijordbzrakrene

Norske bender lener seg fortsatt tungt pa utenlandsk arbeidskraft for a
fa plukket jordbzerene sine — selv om hundretusenvis av nordmenn star
uten jobb.

En vietnamesisk jordbasrplukker jobber i &keren til jordbazrbonde Per Isingrud ved Minnesund. Isingrud gikk sammen med andre jordbasrbonder om &
chartre et fly med arbeidere fra Asia for & skaffe nok arbeidskraft. Foto: Heiko Junge / NTB scanpix

© Nyhetsbyrdet NTB

Kilde: Nationen/skjermdump




Tradisjonelt tenker man matproduksjon som en linezer prosess

. Teknologi Teknologi

Sortutvikling Planter, traer Hgsting og Primaer- Sekundaer-
og genetikk og dyr slakting bearbeiding bearbeiding

Teknologi
Ingredienser

Logistikk Forbruker

Hgste Bruke Kaste

lllustration: © @F-J/Nofima



| fremtidens matproduksjon dreier det seg mye om a utnytte alle
ressurser fra en verdikjede for a skape nye produkter med merverdi

Teknologi Teknologi Tekn?logl
Ingredienser

Avl og Planter, treer Hgsting og Primaer- Sekundeer-
genetikk og dyr slakting bearbeiding bearbeiding

Logistikk Forbruker

lllustration: © @F-J/Nofima
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Fremtidens landbruk blir digitalisert og a utom Jﬁ]’“:—:f't
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Nitrogen-sensor

mev
< New Measurement

Kilde: yara.com/Cainthus.com/Gulfagriculture.com/grain.com/fool.com/auclimate.wordpress.com
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| USA har plantebaserte produkter raskere vekst enn
tradisjonelle produkter i samme kategori

Total U.S. Plant-Based Food Market

S6b -

S5b - $4.5b
$3.9b

$5.0b
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> $3b A
8 $2b -
S1b -
SOb -

+11%
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Source: SPINSscan Natural and Specialty Gourmet (proprietary), SPINSscan P’ .; SPINS g G O OOD
Conventional Multi Outlet (powered by IRI), 104 weeks ending 12-29-2019 © 2020 The Good Food Institute, Inc. 1 N s ! uTeE
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Plantebasert melk er den stgrste kategorien

Total U.S. Plant-Based Food Dollar Sales and Dollar Sales Growth by Category

2019
$2.4b A - ~
$2.0b 192%
$1.8b A -
)
© $1.2b A N
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Plant-based Other plant- Plant-based Plant-based  Tofu and Plant-based Plant-based
milk based dairy meat meals tempeh condiments eggs
and dressings
m Dollar sales ¢ S % chg YA
Source: SPINSscan Natural and Specialty Gourmet (proprietary), SPINSscan 78 GOO
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Mandelmelk er den stgrste gruppen i melkesegmentet

Plant-Based Milk Dollar Sales and Dollar Sales Growth by Product Type

2019
$1,500m 4 $1.3b g - 60%
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M Dollar sales ¢ S % chg YA
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Plantebaserte burgere er fortsatt starst i «kj ¢ttsegmentet»

Plant-Based Meat Dollar Sales and Dollar Sales Growth by Produ ype
2019
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and cutlets
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Lavere klimaavtrykk er en viktig driver

Beyond Meat Burger:

* 99 % lavere forbruk av vann

* 93 % mindre bruk av landareal

* 46 % mindre energi

* 90 % lavere utslipp av klimagasser

Photo: Beyond Burger

Jf Nofima
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Hva skal til for a lykkes?

Smak Tilgjengelighet
* Smak * Produktutvalg
* Tekstur * Variasjon
* Lukt * Plasserin

. Markedqu)ring

Pris Historie
» Konkurransedykti * Baerekraft
yeis -, Helse
* Plantebasert
Utseende . \P/Iantteprotem
* Emballasje * vegetar og
. Presentajsjon vegan
Tilberedning
* Enkelt

* Tradisjonelt

©Nofima/2020/@F-J/Future Foods ﬂ'
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Kilde: Meatless farms
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Utsagn som brukes i markedsfgringen

Soyafri =
Vegansk

-~ SOVA

NO SUGARS

all plant, totally unsweetened

/ SOURCE

| MEATIER |

OF
IRON

| MADE WITH ‘ |
PLANT
BASED

INEREDIENTS
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Eksempler vi mgter i
norske matbutikker

Palegg
* Ost
Yoghurt

Melkeerstattere

Ferdigretter
Polser

Burgere

Farseprodukter
* Osv.,

... 08 ikke glem gr@gnnsaksdisken!

©Nofima/2020/@F-J/Future Foods

Bildene pd de neste lysarkene er tatt i en norsk butikk, fredag 18/9-2020 Photo: @F-J/©Nofima




(§ Veg!

Freshly Made Vegan

‘Y veGan .- [ o

SOYA!
SMAK AV

SKINKE '; 2 stk 160g | | HOYTPROTEIN. N- [ kostriBer- |~

Var skinke kommer ikke fra grisen, INNHOLD ' KILDE '

1 men kan brukes pa akkurat samme ; T

KJOLEVARE 0-4 °C
SISTE FORBRUKSDAG:
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- 7 eddik), kydderekstrakter,fargestoff: jernolcider og hydroksyder, 2 Krispiga kikartsbollar med rodbeta. -
Rapeat kikherne-

byggekstrakt pulver. Kan inneholde sennep og sesam.

ja punajuuripyorykat. 1 v b e&
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Produsert ) and o ARAMPORT A Norge :

Pustooks 96 Fruset, 1001 0lo 100%5~

e 100 ST

(®

I'r@?

7

-~
'\ om
e

PhOLO::.@ F:J/.©~N pfi nla . 4 ‘ 3 - g < Nettovagt/ Ne'(o;;klol :\oy kt/ Nettopaino ;



N> A )

- @ -
alpro |alpro alpro alproj
COCONUT ¢ COCONUT

»>

RCE

ORIGINAL

SOYADRIKK VANILJE

“wimn’ 42?? ’ ‘:.‘

LR

G mc m l

LT 1T}

NO SUGARS

( E all plant, totally unsweetened

[

Cunsme Cuisine |

S Y 2 S OYIA 8oy,
- i ‘No .eh.. -
Ruokoallernuu:gl(? : Ruoka-alternativ til(l) g .h # t.u.r, :
matlogningsgradde looningsgrodde/ :
<) Matflote/ til madlovning motlog

Matflote/ tit madlavning -

Rich in plant protein
Naturally lactose free

ETABI!
Vxﬁ?vupon ‘1

15% FETT/RASVAA/FEDT




Markedet for plantebaserte produkter vokser raskt

1%
$14 billion
today

10% Det ble investert for
$14gobzi(-lalion mer. enn
690 millioner dollar

| plantebasert mat i
2019

IMer enn 340 selskap

. Barclays Bank Research

. Traditional meat products . Alternative meat products
Kilde: Barclay Bank

©Nofima/2020/@F-J/Future Foods ﬂ N Hfimn3

* Kilde: GFI 2020 custom PitchBook analysis of plant-based (including fungi-based) food companies located or
selling in the United States, excluding IPOs, mergers and acquisitions, and buyouts or LBOs.
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ethink

The Second Domestication of Plants and Animals, the Disruption of the
Cow, and the Collapse of Industrial Livestock Farming

A RethinkX Sector Disruption Report
September 2019

Catherine Tubb & Tony Seba
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Hva driver
markedet for
planteprodukter

Miljo
Forbrukertrender
«Kjottskam»

* Markedsvekst

* Investerings-
muligheter







Hvordan lages dyrket kjott?

Oppskalering

o d
2 |
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* Isolering av stamceller

https://www.manufacturingchemist.com/news/article_page/Sartorius_Stedim_Biotech_introduces_new_
BIOSTAT_STR_bioreactor_range/130623

e Cellekultur i

fra gnsket dyreart — _ * Cellene overfgres til bioreaktorer der

. : laboratorieskala o T
 Encelle er nok for a cel csor i vekstforhold pavirker utvikling til muskel-,
starte cellekulturen SHEHEVORSEN fett- og bindevevsceller

Et medium med :
¢ : ,  Cellene strukturersi 3D
y ¢ aminosyrer, salt

[ 43 ; " ’ * Muskelceller blandes med fettceller og
g/ | PSS kollagen for & lage kjgtt

y iy \ og signalmolekyler m
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Aleph Farms (Israel) bruker industriell 3D-trykking

CATTLE BREEDING FEEDLOT TRANSPORTATION SLAUGHTER

CONVENTIONAL MEAT PRODUCTION

ALEPH FARMS MEAT l

S A\ b |
30 TISSUE = s

FORMATION Cosmonaut Oleg Kononenko holds a
Source: Aleph Farms 3D Bioprinting Solutions printer

aboard the ISS

Source: 3D Printing Solutions
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Akvakultur har fortsatt et stort potensial,
men noen utfordringer ma lgses

Nearly half the world’s fish stocks are overexploited, rebuilding, or collapsed.

Status of global wild-fish stock,' %6

100

I AQUACULTURE

Underexploited

Fully exploited

CAPTURE

Overexploited

195 19 1% 17 7 7 198 1B 1% 1% 19 e Rebuilding

1 8 2 6 0 4 8 2 6 0 4 8
Collapsed
0 M Cuefisheries— inend @ CGouefisheries— mane @ Aqeadure— nand -
o vas s s 1950 1960 1970 1980 1990 2000 2010

Note: Bxdudesaouatic mammak, arocodiles, alligators andcimans, ssaweats andother aquatic plants

Kilde: FAO, Sofia 2020




Akvakultur
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Bilder: Nofima, Aquatraz, Hauge Aqua, Salmar, Nordlaks, Salmon Evolution, |I

Andfjord Salmon, Atlantic Sapphire
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... 0g i fiskerisektoren

‘‘‘‘‘‘‘‘‘

Ressursforvaltning,
analyse og Selektiv fiske Alt blir brukt

kunstig intelligens

— (s Jilllese:

©Nofima/2020/@F-) ﬂ Nofima
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«Kott» som ikke er kiott-trenden fortsetter: Na kommer «fisk» som
ke er fisk. dyrket | laboratonum for a spare mikeet

Om ke er laks N -

TVESTIMM L GE IV G5 MAMIA A AINEWL DN FOTO ONETDR SIRRe

et @i et e e Vo phden b h e
n_--uhl vlas

14 duilere gy
fbind g oa v han lenars dun
sammmem ol [LAFTer el sar anter

Forelopeg er (aboratoriefink
oy rvere enm oyt 11t aleds odlow vilMARA
[ PST————
wihe

o
g

areligne
Bds sdlie uppainettaleba
b oo

v o et tehatur o smiah pa
1aberstontelabnen® Vil det vase
whor Dokl o demme g matwrliy
Trvanstin Lok’ g v o mmed sl e
1y ey Lberaturiofink®

Vier bollier beskones ebhabur ey
oty wvmrt ok bosers vesgoedl laka
e amahon - mribdere O o
Dam Shage on var | aaben v wlihe
Vo ione og wtiaher wor Hhwmbion

o 0 Bowrhode| 0« Sllemah

vietes nu ot NTNU gensnen

Ulsttacti. e ot vaprams froubd 4l
it o1 vandeban & ullaiy ey shr vk

Mty mange Uthardr g re | dim B
' L T

Dduo.oad-n o prodiibbens

ol T i b B b

i tiereiben i e ol m
wer Elenhoetn

& nytimes.com

It’s unclear whether consumers — even
those who eat meatless burgers — will
embrace fish alternatives. Those faux-
beef products owe their success partly to
the enthusiasm of so-called flexitarians,
people who want to reduce their meat
consumption without fully converting to
vegetarianism, but flexitarians are not
necessarily motivated by a desire to save

the planet. Indeed, industry experts say,

many of them are drawn to plant-based

meat more for its perceived health

benefits than for its role in reducing the

food industry’s reliance on production

techniques that release greenhouse

' gases.

“A lot of people will simply say if you eat
meat, you're increasing your risk of
cancer,” said Tom Rees, who studies the
packaged food industry for the market

research firm Euromonitor International.
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BlueNalu lab-grown ,
g The San Dicao Union-Tribune

meat process

. &5
First, a muscle tissue
sample is taken from an

anesthetized fish.

Stem cells from the
sample are isolated and
treated with enzymes.

Cells are placed in a

bioreactor and kept An agitator

at room temperature keeps the cells
in a nutrient solution. individually
The solution contains suspended to
vitamins, salts, lipids, prevent clumps.
sugar, plant proteins

and amino acids.

This is a perfect

environment for the

cells to multiply.

The cells are placed in a
centrifuge that separates
them from excess
materials by spinning them
rapidly around an axis.

The concentration of cells
is mixed with a nutritious
liquid called bio-ink and is
then 3D-printed into the
desired shape.

3D printer

Finished product —@

Source: BlueNalu Inc. MICHELLE GUERRERO U-T

BlueNalu’s whole-muscle, cell-
based yellowtail
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Insect “labriculture”: Could cultured
insect protein be a viable solution for
the new food frontier?

Cultured insect tissue could combine the planet-saving capacities of
insect farming, GM livestock, cellular agriculture and plant-based
meat substitutes

Email Q  Pprint r C%ﬂ m -A+

04 Jun 2019 --- Lab-gre

for maximum growth, nutriti

“superior”

according to researchers at Tu
ems, who are p

degeneration, deforestation and climate cha
conventional meat farming.

One advantage of insect
combinant protein produ

therapeutic products. “We from experiments and proc

recombinant protein production i y t finding

food,” lead author Natalie Ru

are also simpler to achieve

and vaccines.”

“However, it would take substantial effort to transition the prc from pharmaceutical applicatio
applications. For example, for food applications, the scale must b ost must be lower,"” she
reveals.

But for o y t tin scalability has already
been provided, which may point towards the same outcome for lab-grown insect meat in the foreseeable
d approximately 25g of lab-grown shrimp
roduction scale, the team predicts it will be possible to produce
r amount of time, and forecasts a debut in

Research in lab-grown in: R ity is, : nt, strictly academic. *I do not ha

prediction for when cultured in: cally be commercialized,” Rubio stres: isis a

currently a small project and a gi e pment is required before th pt could be
o and support of r ions li ill di e te the types

Catching the insect-eating bug? Third of

Britons predict rise in insect
consumption amid food production
challenges ol

A £ [w|in] A+ ngredients

02 Sep 2019 s challen in food production loom, a third of UK adul
consumption is likely, while nearly three quarters
support an increase nology and innovation. This i
ding to a YouGov joned by the
Agricultural Bio g E . The group i lling for the UK
government to use Brexit as an opportunity to use technology such as gene
and genetically modified organisms (GMOs), which are currently
ed under EU |

st

sioned YouGov to undertake this survey of adults in the UK, »
nd the perception of the UK
population about how < is to tackle key food produ
abe tells FoodIngredientsFirst.

The finding that 32 percent of Britons predict insect consumption will increase comes as many people believe
that a drastic change in UK diets is likely. Over a third (37 percent) of the respondents are supportive of
dietary chang i i sumption - occurring in the next decade. Support rose to 48

percent within the 18 to 24 age-group.

Men were more likely than women to predict that insect consumption wil me more common (34
up to share this belief at

percent, in comparison to just nally, 33 percent of househol

zero, one or two children in the ho aw the potential of s, in comparison to 23 percent of

households with three or more children. Interestingly, full-time students were the most likely to think insect

consumption will increase (42 percent), in compa thos g ime or retired (both 30

percent)

archers have pri
es that could e be ected. Some companies have
h Bihler opening a €45 million 9 i p tin the
The company i ing y m uction of yellow

Another potential avenue for insect consumption is lab-grawn meat fed on plants and genetically modified for
max wth, nutrition and flavor. This could be a viable and even a “superior” green
volume, healthy food production. Addition.
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2 mrd. mennesker spiser insekter regelmessig

Rundt 2000 arter til konsum

Sikader,
skallinsekt
10%

Gresshopper, %

13%

N

Bier,veps, maur
14%

/

Biller
31%

Hvorfor bruke insekter?
e Lavt klimaavtrykk (GHG)
* Vann

* Spiser organisk materiale

* Rikt pa protein, fett, mineraler, fiber

Utfordringer:
* Regulatorisk
* Kultur

* Mattrygghet

* Allergier
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Emerging
technologies



http://www.bbeu.org/pilotplant/technologies/fermentation/
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Precision Fermentation: Precision Fermentation Protein

Protein Production Unplugged Production
. . The production of protein is also the work of microbes,
Cow Protelin Production designed to manufacture desired proteins in tightly-
Cow Rumen — the production of protein is the work controlled environments.
of many microbes inhabiting the rumen of the cow. Capacity: 50-10,000
Capacity: 40-50 gallons gallons Temperature:
Temperature: 100°-108°F Optimized Feedstock
FeedstockEfficiency:4% Efficiency:40%-80%

s e S | The protein producing
Al A \‘ 1
SON SN\ i@ properties of the rumen
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Yeast Pichia pNa Rk
culture Pastoris Design
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Genredigering med CRIPR-Cas9

Redigere DNA

MDD

. DNmovmg DNA '
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