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Presenter
Presentation Notes
I 2017 var Nofima engasjert I 586 prosjekter med partnere I 32 land. Vi hadde ved årsslutt 371 ansatte hvorav 60 % kvinner, 50 % menn -200 forskere hvorav 150 med doktorgrad – ca 100 teknikere og ingeniører
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* Insekter
* Ny teknologi
e Oppsummering
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Utfordringer knyttet til matproduksjon

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

——— Listen er ikke uttemmende!

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



Ipcc

INTERGOVERNMENTAL PANEL ok ClIMaTe change

Climate Change and Land

An IPCC Special Report on climate change, desertification, land
degradation, sustlinable Lind manadqement, lood security, and
gpeenhouse gas Thioes in emestrial eosysiers

(Summary for Poli ers)
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Presenter
Presentation Notes
Dyrehold står iflg FAO for ca 14-15 prosent av klimagassutslippene.
EAT rapporten
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Klima
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Beerekraft ‘Belgnning’
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Fish and
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Animal
husbandry
33,0%

Protein

Plants and
staples
60,5 %



Covid 19 pandemien pavirker hele matsystemet

Forskning
Utvikling
Innovasjon

Illustration: © @F-J/Nofima
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Covid 19 pandemien pavirker hele matsystemet

Forskning
Utvikling
Innovasjon

Illustration: © @F-J/Nofima
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NEWS

Coronavirus: Over 600 people test positive at
German slaughterhouse

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

A total of 657 people have tested poszitive for the coronavirus at a slaughterhouse in northwestern

T @,

Germany, authorities announced on Wednesday, out of ompleted tests. Local politician Sven-
Georg Adenauer delivered the updated figures on Wednesday evening, cautioning that more tes

outstanding and further cases probable.

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

f?

29 ansatte smittet av korona pa Mowi-
fabrikk i Polen

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

- 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 p& Mowi sitt foredlingsanlegg naer Ustka i Polen.

- Fra den dagen vi diagnostiserte den ferste personen, som var 17. juliiar, har vi
gjennomfort 749 tester, 29 var positive, 1oe som absolutt Kan betraktes som en liten
prosentandel da vi svsselsetter over 4000 personer, skriver Emilia Schomburg videre.

Ingen alvorlig syke

Hun opplyser at «en sd liten prosentandel av tilfeller beviser at de restriktive interne
prosedyrene som ble innfert allerede i slutten av februar i ar, for & beskytte ansatte og
grlskanet mat anradning av knrnmavirmser cer nt il A veere vellvkket

Kilde: Intrafish/skjermdump

LMT - LandbruksMetearologisk Tjeneste Imt.nibio.no

Vardata Z : Apne vardata

til
varslingstjenester
og forskning i
landbruket

1987 - 2020

s

Fiikjinee

Fa nordmennijordbarakrene

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

ed arbeidere fra Asia for & skaffe nok arbeidskraft. Foto: Heiko Junge / NTB scanpix

© Nyhetsbyr&et NTE

Kilde: Nationen/skjermdump




Tradisjonelt tenker man matproduksjon som en lineaer prosess

‘ Teknologi Teknologi

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

Teknologi
Ingredienser

Logistikk Forbruker

Hgste Bruke Kaste

Illustration: © @F-J/Nofima



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

, Teknologi

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

Teknologi
Ingredienser

Teknologi

Logistikk Forbruker

Illustration: © @F-J/Nofima



Verdiskaping basert pa biopkonomi er krevende og komplisert

Produkt

10—-15+
ck 3-5+ Medium til hgy Tilfredsstillende Moderat Stor Toksikologl, kjeml
effekt
2] 3-54+ Medium til hgy | Tilfredsstillende | Medium til hgy Stor Efnering,
medisin, helse
Ernaering,
2-5+ Lav til moderat God Moderat Moderat til hoy matvitenskap,
prosesskunnskap
Ernaering,
O 2—-5+ Lav til moderat Svaert god Moderat Moderat til hgy animalsk
produksjon
1
\
2 onere] _ Moderat Energi,
BIOEenergi \ 2—-5+ Moderat til hgy Svaert god Lav til moderat (subsidier) disteanuson
sjpdsel 1-2 Lav Svaert god Lav til moderat Lav til moderat Sl

agronomi, osv.
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< New Measurement

Kilde: yara.com/Cainthus.com/Gulfagriculture.com/grain.com/fool.com/auclimate.wordpress.com
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Presenter
Presentation Notes
Vanilla Salted Fudge
WATER, SUGAR, COCONUT OIL, SUNFLOWER OIL, NON-ANIMAL WHEY PROTEIN, CONTAINS 2% OR LESS OF: DUTCH COCOA, NATURAL FLAVORS, MALTODEXTRIN, CORN STARCH, VANILLA EXTRACT, CAROB GUM, MINERAL BLEND (CALCIUM, POTASSIUM, PHOSPHATE, CITRATE), DISODIUM PHOSPHATE, SALT, SUNFLOWER LECITHIN, MONO & DIGLYCERIDES.
CONTAINS: MILK PROTEIN
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Photo: Impossible Burger


Presenter
Presentation Notes
The Plant-based Protein Market is expected to grow from USD 18.5 billion in 2019 to USD 40.6 billion by 2025, at a CAGR of 14.0% during the forecast period. This report includes a study of marketing and development strategies along with the product portfolios of leading companies in the plant-based protein market. It includes the profiles of leading companies such as ADM (US), DuPont Danisco (US), Ingredion Inc. (US), Burcon NutraScience Corp. (Canada), Axiom Foods (US), and The Scoular Company (US)

The market for such plant-based products is expected to reach $27.9 billion by 2025 according to research firm Markets and Markets


Plantebaserte trender

» Etablerte bedrifter satser pa
plantebaserte produkter
= (Nestlé, Unilever, Tyson, Cargill, osv.)
» Allianser mellom start-ups og etablerte
selskap
» Nye planteproteiner
» Nye prosesser for bearbeiding
» Nye prosesser for skalering
» ‘Nye’ planter som proteinkilde
» Ferdigprodukter
» Blandingsprodukter — planter og kjgtt
» Merkevarebygging
» Nye forretningsmodeller

(B2S->B2B->B2C) /Nofima



Presenter
Presentation Notes
$140 Bn by 2025. Some estimates suggest that 30% of the core meat market will move to plant-based alternatives over the next few decades. A recent YouGov and Whole Foods Market survey found that 63% of millennials are trying to incorporate more plant-based foods into their diet. 
“As a culture, 75% of what we eat comes from five animals and 12 crops,” 
Sodexo – Unilver – WWF -  Future 50 Foods list: often-overlooked ingredients as part of a push to raise awareness and offer solutions for feeding a global population 


| 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

$ $4b -
2 &3p -
8 $2b -
S1b -
SOb -

+11%
+15%

2017 2018 2019

Source: SPINSscan Natural and Specialty Gourmet (proprietary), SPINSscan ﬁ’ ;; SPINS g G O OOD
Conventional Multi Outlet (powered by IRI), 104 weeks ending 12-29-2019 © 2020 The Good Food Institute, Inc. LM S J kT E

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



Plantebasert melk er den stgrste kategorien

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

2019
- * _
$1.8b A =
)
® $1.2b A N
w
% $0.6b - $377m $128m I
a . $64m $10m
$S0.0b A
-$0.6b - ¢ -
Plant-based Other plant- Plant-based Plant-based  Tofu and Plant-based Plant-based
milk based dairy meat meals tempeh condiments eggs

and dressings

sspINs | 800p

m Dollar sales ¢ $ % chg YA

\
s

Source: SPINSscan Natural and Specialty Gourmet (proprietary), SPINSscan
Conventional Multi Outlet (powered by IRI), 52 weeks ending 12-29-2019 © 2020 The Good Food Institute, Inc.

N

©Nofima/2020/@F-J/Future Foods
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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 - $1.3b ® - 60%
686%
$1,125m A - 45%
8 <
©  $750m - - 30% 7,
o <
S $375m $202 15% <
3 - m A 4 i =
m = (s}
30 0%
L 2 2
-$375m - ¢ i . L _15%
Almond Soy Blends Coconut Oat Cashew Pea Rice Other
W Dollar sales ¢ S % chg YA
Source: SPINSscan Natural and Specialty Gourmet (proprietary), SPINSscan 7.8 2366D OOD
Conventional Multi Outlet (powerzd by IRI), 52 weelfs eidingr12-29-2019 © 2020 The Good Food Institute, Inc. L f;' SPINS g PR SEERT W E

Is .
©Nofima/2020/@F-)/Future Foods JNOflma
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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
$300m - $283m - 50%
$240m - e . L 40%
$ $180m - $159m : L 30% <
2 120m  $112m o
2 $120m - 2 5104m L 20% £
= =3
A S$60m A - 10%
SOm - - 0%
-$60m - 2 L -10%
Burgers Links Patties Nuggets, Grounds Chunks Delislices Bacon Meatballs Other
tenders, and strips
and cutlets
m Dollar sales ¢ S % chg YA
Source: SPINSscan Natural and Specialty Gourmet (proprietary), SPINSscan P e A
Conventional Multi Outlet (powered by IRI), 52 weeks ending 12-29-2019 © 2020 The Good Food Institute, Inc. & :;" SPINS & IGPSOPI TQQ:DE

©Nofima/2020/@F-J/Future Foods ﬂNofima



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

Livestock; 77 % Photo: Beyond Burger

ﬂ Nofima




100% WHOPPER
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Photo: @F-J/©Nofima



Hva skal til for a lykkes?

Smak Tilgjengelighet
e Smak e Produktutvalg
e Tekstur e ariasjon
e Lukt  Plasserin

. MarkedsFQ)ring

Pris Historie
e Konkurransedykti * Baerekraft
Yk, Helse
 Plantebasert
Utseende o I\D/Ia ntteprotem
e Emballasje * vegetar og
. Presenta!sjon vegan
Tilberedning
* Enkelt

 Tradisjonelt

©Nofima/2020/@F-J/Future Foods 7'

Nnfima

Nofima
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Kilde: Meatless farms



Utsagn som brukes i markedsfgringen

. MEATIER |

—— T £
.3; T -'I?i
$il . dniiey
bhistis s s i
T | i T L SRV
s s usE asas <cisw o wiASIT SYRTSERINE

PLANT NO SUGARS

BASED all plant, totally unsweetened

INGREDIENTS

©Nofima/202(
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Eksempler vi mgter i
norske matbutikker

Palegg
e Ost
Yoghurt

e Melkeerstattere

Ferdigretter
Polser

Burgere

Farseprodukter
e Osv.,
... 0g 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




| SMAK AV

SKINI?E

PHotQ'?Q F-1/©Nofima

av redbeter med honning

FRI FOR
SOYA!

160 g HOYT PROTEIN- | KOSTFIBER. |

INNHOLD KILDE
L

Grenn
Lykke

PLANIF
PALEGC

MED GRONN PEF TR

.Mumnw"""""'
atmestere. GUO!

FIBLEVARE 0-4 =
SISTE FORBRUKSDAG:

@ Gluten free
@ Vegan
@ Made in Sweden

‘raLareL ],

Hrispiga kikdrisbollar med rodbeta.
Rapeat kikherne-
2 punajuuripyaryiat.
12st | 1909

==

Freshly

——Uegetansk 753

Vegetarboeeer

;3 trsnger

250 g :F :"r':sz_f-smFFE_Hm

Made Vegan
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COCONUT ¢ COCONUT

RICE

ORIGINAL

NO SUGARS
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15% FETT/RASVAA/ FEDT

Rich in plant protein
Naturally lactose free

15% FETT/RASVAA/FEDT



Markedet for plantebaserte produkter vokser raskt

1%
$14 billion
today

10% Det ble investert for
$14got;iglalion mer enn
690 millioner dollar

i plantebasert mat i
2019

Mer enn 340 selskap

: Barclays Bank Research

. Traditional meat products - Alternative meat products

Kilde: Barclay Bank

©Nofima/2020/@F-)/Future Foods ax PN )fi!\}a_

* 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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Myndighetene er pa banen

Grgntsektoren mot 2035

—sammen for ekt konkurransekraft, okt ettersparsel og mer norsk

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

Kilde: Grgntutvalgets rapport for innovasjon, vekst og gkt norskandel i grgntsektoren
Rapport | Publisert dato: 27.03.20 | Landbruksdirektoratet



Myndighetenes rolle

— df Kriterieveiviseren Veiviser for
@ baerekraftige offentlige anskaffelser

Hovedformal:

o Sikre at leverandgren tilbyr
plantebaserte alternativer i
avtalesortimentet slik at dette
kan brukes som alternativ tlil
animalske produkter.

©Nofima/2020/@F-J/Future Foods

S PN yiima


https://kriterieveiviseren.difi.no/nb




Hvordan lages dyrket kjott?

Oppskalering

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

e |solering av stamceller

e Cellekulturi

fra gnsket dyreart — , e Cellene overfgres til bioreaktorer der

. : laboratorieskala 0 n !
e Encelle er nok for a Coll csor vekstforhold pavirker utvikling til muskel-,
starte cellekulturen SHEAE VOIS fett- og bindevevsceller

Et medium med

| , e Cellene strukturersi 3D
¥y 1, aminosyrer, salt,

17 AN " * Muskelceller blandes med fettceller og

- #9 i SU er o o

kollagen for a lage kjott

* / og signalmolekyler : = HNoHin


Presenter
Presentation Notes
Clean meat, cell-based meat, slaughter free meat 

150 kuer kan erstatte dagens 1.5 mrd kuer
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Aleph Farms (Israel) bruker industriell 3D-trykking

CATTLE BREEDING FEEDLOT TRANSPORTATION SLAUGHTER

CONVENTIONAL MEAT PRODUCTION

ALEPH FARMS MEAT l

\, e |
30 TISSUE = L

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

aboard the ISS

Source: 3D Printing Solutions


Presenter
Presentation Notes
Aleph Farms, which has raised about $13 million, has investors including Israel’s Strauss Group, Cargill Inc., New Crop Capital, and Vis Vires New Protein.


Plant based scaffolds to make meat-like structure

d |n vitro culture of myoblasts b Bio-fabrication of structured C Structured meat
tissue

aligned myotubes/ +adipocytes Downstream processing recreation of
myofibers +endothelium (stacking, folding) meat structure/

texture
myoblast l e Gk s
isolation Ained ol 74
and matrix ;‘  —
/ = - Y / ﬁ“

Cr o =

surface
templates
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Akvakultur har fortsatt et stort potensial,
men noen utfordringer ma Igses

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

Status of global wild-fish stock,' %6

100

I AQUACULTURE

| Underexploited

MILLION
TONN@ES

Fully exploited

CAPTURE

Overexploited

1% 1% 1% 197 197 1% 18 18 19 19 19 20 20 ' Rebuilding
2 6 0O 4 8 2 6 0 4 8 2 6

1 8 S
2 %4 Collapsed
0 M Cpuefisheries— ilerd ™ CGruefisheries— mane B Aqedue—iend . ™ Aqeahre— maie 3

o wates waters waes wates 1850 1960 1970 1980 1990 2000 2010

Note: Bxdudes aquatic mammak, crocodiles, alligators andaimans, ssawescks andotheraquatic plants

Kilde: FAO, Sofia 2020




Akvakultur

Bilder: Nofima, Aquatraz, Hauge Aqua, Salmar, Nordlaks, Salmon Evolution,
Andfjord Salmon, Atlantic Sapphire J
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©Nofima/2020/@F-J ﬂ Nofima
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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
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vegetarianism, but flexitarians are not

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 in-::luqtry’s mﬂncmimdym

“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

“There isn't alaoualanlolihat for

research firm Euromonitor International.
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BlueNalu lab-grown
meat process

First o musce tsue BlueNalu’s whole-muscle, cell-
based yellowtail

anesthetized fish.

Stemn 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

Source: BlueNalu Inc. MICHELLE GUERRERO U-T
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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
: "
'| -'1‘1 !lin

Catching the insect-eating bug? Third of

Britons predict rise in insect
consumption amid food production
challenges tood
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2 mrd. mennesker spiser insekter regelmessig

. ; ?
Rundt 2000 arter til konsum TR LR T A
e Lavt klimaavtrykk (GHG)
* Vann
Biller e Spiser organisk materiale
Sikader ,f—r—?':l% . 0 . . .
’ \ » Rikt pa protein, fett, mineraler, fiber

skallinsekt

.

10% y

Utfordringer:

e Regulatorisk

Gresshopper, E?:E:‘\1
13%
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e Kultur
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e Allergier

Bier, veps, maur
14%
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Insects on sale in Chatuchak Weekend Market, Bangkok. Insects are

commonly sold as street food in the Far East and Africa, and
commonly appear in cuisine in countries such as Mexico.

PHOTOGRAPH BY DEEN QERAMIT / ALAM
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Emerging
technologies



Presenter
Presentation Notes
Legendairy Foods – Perfect Day
Pairwise
Gene editing simply does what plant breeders have done for generations – leverage natural diversity in plants to bring out the traits that make them more nutritious, more convenient, more affordable, and more sustainable. With gene editing, Pairwise can do this faster. What would take decades, if not centuries, through traditional breeding can now be done in years. Through gene editing, Pairwise is able to harness the power of existing genetic varieties to make improvements. We can pinpoint the traits in a plant that we want to bring forward, without also bringing forward others that may continue to cause challenges – which is what happens in breeding. Think about an heirloom tomato – we can pinpoint the traits that make it taste good and bring those forward, without bringing along the other traits that can make it susceptible to diseases. By rearranging a plant’s existing genetic code, we keep its natural elements but use them differently to grow better produce.
HOW WE DO IT
Our technical capabilities start with the intellectual property injected into the company by the founders. Through their research, Pairwise has licenses to base editing technology from Harvard University. Additionally, we have created the research team to extend and develop new gene editing applications that further our ability to make more healthy foods available.
But how, exactly, do we do it? We start with a deep understanding of plants – and we mean deep! Down to the combinations of A, G, C, and T that make up their genomes. Our first step is to use the tools of genetics and genomics to understand which pieces of DNA control which traits. Just like you have traits – brown eyes, large feet, freckles – plants have traits too – disease resistance, high antioxidant content, snack-sized fruit, smaller seeds- all controlled by DNA.
Not only do we make the connection between a piece of DNA and a trait, we also determine how changing the DNA could make the trait better. When plants were first domesticated to grow in fields, only a small fraction of the natural variation present in the DNA was advanced in modern crops. We can look at the natural diversity in the plant’s wild relatives to understand what potential exists for the crop. Often this natural variation helps us understand which changes will make a trait better. When we identify the change we want to make, say changing an A to a G, we use CRISPR proteins to target that specific piece of DNA and make that change. These tools also give us the ability to create changes that we can’t find in the wild; ones that can bring us new traits in those species.



http://www.bbeu.org/pilotplant/technologies/fermentation/




Precision Fermentation: Precision Fermentation Protein

Protein Production Unplugged Production
. . The production of protein is also the work of microbes,
Cow Protein 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%

v

| The protein producing
fmy properties of the rumen g
_-‘ without the chassis of the cow |+

T Rethinkd )
Yeast Pichia DNa etk

culture Pastoris Design

©Nofima/2019/@F-J ﬂ Nofima

Source:
RethinkX



Genredigering med CRIPR-Cas9

Redigere DNA
MDD
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