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Capacity building for sustainable and
innovative seafood production (CASIS/KABIS)

Realize the potential for sustainable
growth in aquaculture in Western
Norway

The aquaculture industry needs:
New technology (environmentally sustainable farming)
New knowledge on optimisation of production
- Assistance in implementing new knowledege ' DY, . . D )

- Access to updated and competent work force 3. Intensive production in closed systems
4. Early sexual maturation in RAS
5. Tomorrow’s aquaculture technology and
production strategies
6. Leadership of complex and multidisciplinary
~ innovation processes

KABIS

To strengthen:
1.Aquaculture research
2.Higher education
3.Implementation of
knowledge in fish

/

Our knowledge and _ _ Our toolbox:
research networ farming companies Researchers
* SFI-CtrlAQUA Regional industry policies * Students (Msc., PhD) Uni Resesre
* International - Sustainable industry * Research platforms
collaboration development (clols?d technology, pilot->large
* NCE Seafood - Mobilise knowledge for growth sl ) UNIVERSITY o
* GCE Susbsea - _Increased competitive power » by e exchange/ Unwlegi!!uﬁm ST[RL[Né %

de Barcelona



KABIS — pillars, objectives

Competencies

WP 1 - Education: strengthen study programmes in Bergen in higher education
within sustainable aquaculture technology, production biology, innovation and
entrepreneurship

Objective 1: Securing that study programmes are evaluated and developed in
order to graduate candidates who cover the needs of the companies

WP 2 - Mobility: facilitate two-way mobility for students and employees
between R&D institutions and companies, nationally and internationally
Objective 2: Increase exchange of personnel, target 10 visits first three years

Research

WP 3 - Building knowledge: Stimulate increased research activity in companies
by facilitating increase in experimental student projects on the master, engineer
and PhD levels, focusing on applied research topics

Objective 3: contribute to the establishment of min. four PhD scholarships, one
industrial PhD and eight master projects within sustainable aquaculture, including
the publication of at least 12 peer-reviewed papers

WP 4 - Implementing innovations: identify and facilitate company use of R&D
results and networks, further developing and implementing future production
strategies and technology

Objective 4: build a progressive collaborative culture between R&D and industry
resulting in min. five processes from R&D projects are implemented in production
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New graduated candidates
Integr. master, Engineer’ PhD Knowledge for sustainable growth

Industrial large scale research in
RAS and S-CCS

Srieg
Feed-back will initiate new AKVA Pe
R&D projects and update GROUPR! BRENMNES SEASHORE

. ?lﬂ::m =0 .Q.
education programmes Iﬂf?zgamp \),

AiS SEVAREID
FISKEANLEGG

Kabis Impact forum e —

LINGA ‘J VEcomerden

< -
ta's
L G merdslippen

4

Education: Integrated
master/”Engineer” and PhD
programmes




Education programme, Integrated master
(engineer) in aquaculture and seafood
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Master Aquaculture biology
*ECTS credits: 120
*2 years

BI0203 Introduction to Aquaculture
*ECTS credits: 10
*Semester: Autumn

10t Master Project (50 sp, 60 sp combined)
S
sem.) .
A9th Master Project (30 sp) and Industry Placement (approx. 12 [BIO382 Aquatic Food
sem.Jweeks, equivalent to 30 sp) Production (10 sp)
«MO®@ 200» Innovation .
N . - LAS301/303 Course in
8™ |Master Project (start-up, 10 |Theory and Innovation . .
S Laboratory Animal Science (10
sem.|sp) Strategy — focus aquaculture X
(10 sp, HVL, new course)
BIO300A X
. . . . MO@202 Marketing
« |BIO300B Biological Elective: BIO206 Fish
7 ; . . . Management (5 sp, HVL)+
A Biostatistics (5[Data Analysis [Nutrition (10 sp)/BI0207 - .
sem, i i X MO@®201 Financial
sp)/Elective  [and Research |Seafood Microbiology (10 sp)
- Management (5 sp, HVL)
Design (5 sp)
. ING101 Technology .
« |BlO208 Environmental . BIO205 Regulations
) Management, Economics and X
S Impact of Aquaculture (10 ) Management and Practical
sem.| Entrepreneurship (10 sp, N B
sp) Training in Aquaculture (10 sp)
HVL)
. |BlO280 Fish Biology I = . | . .
5t X B10291 Fish Biology Il — STAT110 Basic Course in
ystematics and Anatomy - N 8
A Syst t d Anat
sem Physiology (10 sp) Statistics (10 sp)
(10 sp)
4t [BIF200 Aquaculture BI0103 Cell Biology and . .
S ) Examen Philosophicum (10 sp)
sem.|Technology (10 sp) Genetics (10 sp)
d i PHYS101 Basic Course in INF109 Computer
3 |BIO213 Marine Ecology (10 ) ) .
Al Mechanics and Programming for Science (10
sem Jsp) )
Thermodynamics (10 sp) s
4 |BIF101 Organismal Biology in X MAT102 Elementary Calculus
2" ) CHEM 110 Chemistry and )
S Fish Health and Aquaculture 11 (10 sp)/ MAT121 Linear
sem. Energy (10 s
(10 sp) Algebra (10 sp)
BIF100 Introduction to Fish .
1t BIO100 Introduction to MAT101 Elementary Calculus I/
A Health and Aquaculture -
sem, (10sp) Evolution and Ecology (10 sp) [IMAT111 Calculus | (10 sp)
sp

Elective 7th semester (5 sp):

Placement in aquaculture industry (training, in collaboration with KABIS)
http://kurser.dtu.dk/course/25322 (Advanced RAS, DTU/NORDPLUS, 5 sp, mid-June)

HVL - Western Norway University of Applied Sciences
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S

		10th sem.

		Master Project (50 sp, 60 sp combined) 

or



		A

		9th sem.

		Master Project (30 sp) and Industry Placement (approx. 12 weeks, equivalent to 30 sp)

		BIO382 Aquatic Food Production  (10 sp)



		S

		8th sem.

		Master Project (start-up, 10 sp)

		«MOØ 200» Innovation Theory and Innovation Strategy – focus aquaculture (10 sp, HVL, new course)

		LAS301/303 Course in Laboratory Animal Science (10 sp)  



		A

		7th sem.

		BIO300B Biostatistics (5 sp)/Elective

		BIO300A Biological Data Analysis and Research Design (5 sp)

		Elective: BIO206 Fish Nutrition (10 sp)/BIO207 Seafood Microbiology (10 sp)

		MOØ202 Marketing Management (5 sp, HVL)+ MOØ201 Financial Management (5 sp, HVL)



		S

		6th sem.

		BIO208 Environmental Impact of Aquaculture (10 sp)

		ING101 Technology Management, Economics and  Entrepreneurship (10 sp, HVL)

		BIO205 Regulations, Management and Practical Training in Aquaculture (10 sp)



		A

		5th sem.

		BIO280 Fish Biology I – Systematics and Anatomy (10 sp)

		BIO291 Fish Biology II – Physiology (10 sp)

		STAT110 Basic Course in Statistics (10 sp)



		S

		4th sem.

		BIF200 Aquaculture Technology (10 sp)

		BIO103 Cell Biology and Genetics (10 sp)

		Examen Philosophicum (10 sp) 



		A

		3rd sem.

		BIO213 Marine Ecology (10 sp)

		PHYS101 Basic Course in Mechanics and Thermodynamics (10 sp)

		INF109 Computer Programming for Science (10 sp)



		S

		2nd sem.

		BIF101 Organismal Biology in Fish Health and Aquaculture (10 sp)

		CHEM 110 Chemistry and Energy (10 sp)

		MAT102 Elementary Calculus II (10 sp)/ MAT121 Linear Algebra (10 sp)



		A

		1st sem.

		BIF100 Introduction to Fish Health and Aquaculture (10sp)

		BIO100 Introduction to Evolution and Ecology (10 sp)

		MAT101 Elementary Calculus I/ MAT111 Calculus I (10 sp)







Elective 7th semester (5 sp): 

· Placement in aquaculture industry (training, in collaboration with KABIS)

· http://kurser.dtu.dk/course/25322 (Advanced RAS, DTU/NORDPLUS, 5 sp, mid-June)

HVL - Western Norway University of Applied Sciences


Annual wheel — industry placements and student/master projects

1%t term: 4thterm:
BIF100 Introduction to fish health and aquaculture BIF200 Aquaculture technology
Objectives excursions (3 days): Intro to broodstock Objective excursions (3 days): Insight into different
salmon, cage farming, culture of cleaner fish (wrasse) technologies/farming practices
- Marine Harvest, broodstock, cage site, wrasse culture - RAS-sites
- About. 40-50 students - About 5o students
'g‘ 7th term: 6th term:
O m || Elective course (5 stp.): 2 weeks internship + report BlO2o5 Regulations, Management and Practical
E ® O || Objective: Get to know aquaculture company Training in Aquaculture:
QS c ; < || About 20 students Objective: Small project; data collection, report,
_g g vm (2t group autumn 2019) presentation
3 c2 < : o " Internship 3 weeks
g v Master project, (8%), 9 .and b _ About 40-50 students
g 8 < || Objective: Research project (hypothesis, design, (25 group spring 2019)
£ 58 8 5 || collection of samples/data, analysis, interpretation,
writing, presentation)
Contract company — student
10-15 topics for projects from companies
(2%t group autumn 2019)
-l
; Aquaculture technology, 5t term: Aquaculture technology, 6" term:
S Objective: Insight into the aquaculture value chain Bachelor project
29 Industry placement twice a week for a whole term About 3-5 students
g E About 25 students Western Norway (2%t group spring 2021)
25 (2%t group autumn 2020) University of
< g8 Applied Sciences
s 8 7th term, November (for initiation during 8t" term, Jan.): 8th term, May (for initiation gt term, Aug./Sept.):
~c & Idea bank/Presentation Master projects Idea bank/Presentation Master projects
sé 2 ° Companies present relevant problems/objectives for master Companies present relevant problems/objectives for master
s -g S o projects projects
© 9w % Academic supervisor contributes to design of projects Academic supervisor contributes to design of projects
;2 g § g ensuring they meet the learning objectives for students ensuring they meet the learning objectives for students
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Target group

Students who seek a career in the aquaculture and seafood industry

Recruitment

National/Nordic (international?) recruitment. Basic courses (100 level) of the
programme currently taught in Norwegian, 200 level and above, English as
required

There is a large potential for increased value in Norwegian bio-marine
industry. A recent scientific analysis suggests an (optimistic) five-fold
increase within 2050, to 550 billion NOK (about 60 billion $/55 billion €). A
targeted education programme is emphasized in the report

Requirements for admission

Highest level in mathematics and 2"9 highest level in physics from upper
2ndary education, and requirement of general admission to higher
education

Verdiskaping basert pa
produktive havi 2050
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Applicants 2018 (first choice, acce}

* Aquaculture and seafood: 41 to 20 stud
e Fish health: 84 to 25 students slots (4(
* Biology: 156 to 99 student slots (175)



Learning objectives, what do we want

to achieve?

The title “engineer” requires

A certain combination of courses in math and natural sciences (bio.,
phys., chem.) in higher education

i —

* A broad, multi-disciplinary approach, including e.g., economics, __;E__E
markets, innovation, entrepreneurship, we have achieved this dataanalyse %E
through collaboration with Western Norway University of Applied ﬂlﬂhﬂhkk E-—_
Sciences (HVL, through e.g. KABIS) S=048 nlm[mu

. EE !Hlﬂ |

We have designed the programme to cover EE o

« Broad competence in key subjects for the aquaculture and seafood industry, with emphasis
on the biology of aquaculture species, new technologies and environment . o

« Skills and basic insight into the value chain as a whole, making the right decisions based on . & NCE Seafood

oy Innovation Cluster

a holistic understanding 3

Western Norway

Emphasis on innovation, innovative thinking and entrepreneurship University of

Applied Sciences

Basic knowledge and skills in economy, leadership, sales, markets, different cultures og
communication



Contents/modules

e Aquaculture: Biology; physiology, nutrition, production cycle,
production planning, health and welfare, feed ingredients and feed,
production technology, distribution systems, resource availability
(regulation of fisheries resources and the use of plant ingredients)

Report on the
Environmental Impact of farming
of Morth Atlantic Salmen in Norway

e Technology: production technology, farm technology, processing
technology, production lines, technical solutions, water quality and
water supply, production units, transportation, IT systems

e Environmental sustainability: nutrient effluent/pollution to sea and
land, ecosystem, life in the ocean, use of chemicals and medicines

¢ Quality and management systems, standards relevant for the
aquaculture business




Contents/modules

e Laws, regulations: management framework

e Value chain aquaculture (with industry & Western Norway University of
Applied Sciences, HVL)

e Innovation and entrepreneurship (with HVL)

e Economy/market: basic applied business-economy, production
economy, process economy, market knowledge, market analysis (with
HVL)

e Leadership: basic decision theory/processes, personnel, guidance,
strategy, communication, work environment (with HVL)

Western Norway
University of
Applied Sciences
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Fiskerinaringen
sikler etter denne
utdanningen

~Universltetet | Bergen
harlaget d

Kt Hoel mener

ogsd B 1 bedrift.
Tanja Hoel er dagllg leder

danningen for oss, sier
representant for hav-
bruksnzringen.

ANNE SOFIE BERGVALL

1 Hun mener
evnen tl & s helheten | bransjen
er viktig for & lunne utvikle den
wvidere.

—Dette er dremmentdannel-
sen for oss | nErngen. Problem-

oin BRIAN DEISZ

—Dette er den vi

1 havbruk blir flere
og mer komplekse, og da er det
1kke nok bare 4 kunne blologl. Vi

trenger sem]qenmr
il hele verdikjeden fra fiskeegg
ul markedet, som kan tenke

og
Ve ster hun.

‘bransjen trenger ledere som kan
se helheten og veere lesningso-
rlentert | mate med fremtidens
utfordringer.

~W1 trenger de riktige kan-
didatene, de som har bide
‘biologt-og

PENGER &
MARKED

0510 B@RS HOVEDINDEKS

W 55,2
i/
R
i 'm
1L fab. 2015 _’ 11 feb. 2006

SISTE:  515,2 (- 2,99 % mot 10. februar)
HESYESTE: 661,3 (15.04.15) LAVESTE 98,6 (25.02.03)

gen. Fordl vi trenger utvikling
1 hele verdikjeden for & kunne
oke produksjonen og samtidig
minimere fotavirykket vart pd
werden, sler hun.

For Emil Lindfors er drem-
luenéhll grander eller leder 1
Han tror

havbruk
Bergen (U[B] 'Til hesten !wmea

opptaket tl
ﬁuabuersmnmmwemneu
nye flageskip, deres aller farste
sivilingeniorgrad -1 havbruk og
semat. Studiet er et samarbeld
mellemUangHegah:llenlBel—

Hoel refererer til en rapport
fra Sintef, som viste at det var
muligheter for & seksdoble pro-
duksjonen av sjemat inmen 2050,
Saml:ldl,g opplever nElllgen
knyttet tl

Zen, og har
Til tross for at I.lndlulse(
halvvels | sin vur-

selll!.mnmmgav nppdnnx]xhs
og av for.

demhnnnhéhymuldennye
tdanningen.

for, og med denne utdanningen

far du aklurat den ar. Det er | ferd med &

hransjen trenger, sier han. endre seg.

- Dremmeutdannelsen Tanja Hoal, dagllg ledar |

Utdanningen har bl ol 1 et —078M8M8M8m————————————
Sigurd professor |

!Mhllgemmhdmmmgen kan
bidra til & lese en del av utfor-
dringene.
-Med denne wt

kan man bidra til & utvikle bere-
kraftige lesninger. Jeg ensker 4
‘badra t1] & gore bransjen bedre,
og da tror jeg vl trenger denne
typen kompetanse, sker han.

Vi har levd i skyggen
av oljebransjen | mange

Hoel roser UB for & ha handlet
raskt da de fikk innspillene fra
neringen. Fra rektor Dag Rune
Olsen fikk beskjeden tl insu-
tutt for BMologl hadde snekret
sammen et utdanningskep og

Den nye utdmm.\:@ene([em-
&rlg, og gir studentene kompe-
tanse pd en blanding av biologl,
andre realfag, ekonoml, bedrifts-

biologl, er en av dem som har an-

fiksat

det under ett ir. Olsen forklarer
dette med at universitetet n-
sker & veere samfunnsrelevant.

dette.

svaret for den nye
Han mener havhmlcsnelllgen
stAr ovenfor store

‘og havbruk er et omride der vi
har stor

matet med krav om vekst.

er det grunn tl & tro at interessen
lmm.kmuxgoppnm“

Trenger

-Det som vi ikke trodde var
mullg pd Attitallet, er virkelig-
het 1 dag. VI vet lkke hvordan
neringen kommer til & se ut |
fremtiden. Men veksten mé skje |
respekt med og

ledelse og Tlapet av
vil

havbruks-
neeringen har veert for darlig 4
glore seg attraktive for studenter,
- V1 har levd 1 skyggen av olje-
hﬂnsjenlmnlge&: Det er 1 ferd

TRYGG FREMTID: Emil Lindfors studerer

Tl hesten vurderar han & bytte til d

vi stér overfor store

seg, sler hun.

barekraftig havbruik, og er her | laban der de forskar p lakselus.

Ingeniar | havbruk er han nestan garantert jobb.

ik 0g sjemat. Som shvil-

VINNERE TAPERE B'
SISTE DAG SISTEDAG
i 1915 Avance GasHokding  -10,43
‘Wilh. Wilheimsen 18,81 Akastor -1043
Apptix 1786 NextGenTelHolding  -9,91
EMAS Oifshone 11,43 Belships -5.09
yard Grouip wn i 856
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Mker Sohstions ASA Bny 56 A0 6475
JustevollSesfood ASA 52E 14 M2 106333
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DOF ASA 35 83 e 887
Hdeik OfshoreASA 80 05 53 ma
GCRicherShipping 54 100 - 76 a1
Grieg Seafood ASA %7 22 3] 814
e Sogn Sparchank - - 45 -
Lerpy Sexfood Grup ASA - 3150 37 o mas
MarineHavest ASA 1145 12 130 517148
Morsk Hydro ASA 7E A -3032 LAt
Oceantram Shipging ASA - - G -
Odfell SE Clazs A ns 25 52 15437
Fetrolia ASA 48 - ma 1305
SandistankenASA 392 18 - 41758
Sparebanken Vest AS ns 03 -196 19186
Statail ASA M5 26 163 3SIMES
Tice ASA ms - mE 4625
TS Group ASA 5 27 4E 65
Vo e otk 5 - - 19 -
Wilzcr ASA - 275

2! =
VL 3G, 015 el 1. falt, 2096

VALUTAKURSER
10. feb. 11. feb.
&  1kwo si2 W S71NOK
1US Dollar E52 M  BSENOK
[1-] 100 Swansica Kr. 147 M 10244 NOK
B 100 Danska o, 1288 A 130,10 NOK
@ 1enmkPumd 1237 i 1238 NOK
i 100SwaisiskaFr.  B7471 B 881,06 NOK
() 100 Yan 75 W LESNOK
(Z) 100 Tyrkiska Lira 29192 #F 292,70 NOK
@ _ 100Palske oty 28R M 215,79 NOK
@) 100KmesikaYuan 12573 #F 13034 NOK
Sefulbersig barstimeste pd bt ide agiiebene
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Bfeapefion sevczg 16.ma1 2017 @konomi | 17

€) JOBBEKSPERTENE

Bldragsytere: wmqlmﬂmmmwmummmpemp\mmmng
Hedene )| pensjon. Morten P. Revil, produktivitet. Thor Simonsen, personal og HR

Hvorfor ikke tenke litt fremtidsrettet
og studere ﬁskeri og havbruk?

Nir man er t I Studieteruntk: 2 kombi- -
logl, sjemat og - hva | nerer som
Kan man finne pé 4 studere da? | celleblologl, genetikk, fysiolog) og
marin gkologl, med fag som sko-
nomi og; Iullegg
Mwbhﬂwﬂgmmﬂmhnr kommer ingenlerfag som matema-
mmmnmm:pﬂm Hkk, fysikk, teknologi og kjemd Ut-
mottak 1N il gi en bred blologtsk

imr mat-

mﬂwmﬂ'ﬁlv s
har lurt pd om jeg ber velge det videre. | Seudletgirogsa studentene Innstkt
Som du skjenner, er feg veldig ustkker | 13 driveet forskningsprosjekt. Fiskerl o
Pl frva feg kam blt med disse fogene. feg oghavbm](sh.l b.IlemIavlh:lg!El

@nsker en lengre shik ot feg
har gode sjanser for d f@ jobb etterpd.
Ung entuslast

Jobbelsperten: Hva med 3 kombine-
re din Interesse for sjemat med hav-
bruk? Det finnes et mytt sivilingeni-
arstudium | havbrok og spemat ved | |
Universitetet | Bergen. Dette er et In- ; AT EEUETNg 09 0MEAing,
tegrert masterstudium som kombt- .
nerer svarer pi

BLI UTFORDRET, SKITTEN,
VAT OG GLAD!

i Velkommen fil en spennende akfivitetsdag i Holmenkollen.

Vi selter opp hin*rlwypermedsldien balansestokker,
og mye, mye mer, for barn i alderen 4-12 ar.

21. mai klokken 9-15.

| Les mer pa skiforeningen.no

— . AT
Sl ewceryusx R , S0 0808 Slween 6

14. mai 2017



— Norge kan bli verdens
sterk vekst Tiker
‘men damé bransjen s 7 e
studentene paetav opp for bransjen da han i 2010
begynte som vikar ¥
Upsoyestesivl T el
Gulen.
MALENE INDREBO- BE-LANGLO = er innen
.——mm fiskeproduksjon og oppdretts-
oo ALICE neeringen, sier som
ved siden av studiet jobber som

leftes ut av hiven, for den for-
siktig legges i en bette sammen
med en irred hannfisk.

- Det er ikke hver dag vieri
narkontakt med fisk pa denne
maten, men vi har endel praktisk
undervisning, sier student Kari
Anne Kamiund (23)-

Universitetet i Bergen (UiB)
har de siste Arene satset tungt pi
hlvbmlocmlﬂnmmnl
mmdenmnwmm

Den nye oljen

En undersekelse fra 2017 viste mmmwwummmrwmdw
skal, | tillegg til biologien,

nmdmmnwlmrmuupl

SS studentene skal ta 52
Norge ut av oljealderen

fiskeri- og OpP
enn olje og gass- T

de spurte mente fisk

av

T e
22 prosent mente oljen

mmdelsmdlhmevum

intef

invmmohsi
nclnvbwk ugsnmu i illegg til
profesionsstudie | fiskehelse.

sikker jobb
Kamlund og Lars-Thomas
Unneland Larsen (22) et begge
studenter pa havbruk og sipmat-
programmets forste kull, mad
oppstart hesien 2016.

- For meg var det viktig &

mes&iunmltdemﬁsxm
neEringen kommer til 4 vare mer
verdt enn oljen allerede i 2035.

~ Vi er ikke i tvil om at
studentene kommer til & veere
ettertraktet, sier programsief 08
professor Sigurd

FAKTA

Huvbruk og sjemat

master i i pé
@ Arbeidet med utdanningen tok til i 2015, etter at neeringen

selv tok kontakt med Bergen 09
ﬂmwmmww
.wmwmm
tilbye

~ Da vi startet opp. kom

neeringen selv med innspill m
kandidater og kompe:

umeu.mhauglnm\m

velge en hvor
jobbmulighetene var gode, sier
Kamlund.

“ mw undznuna

-1-||lns.mordmww-kn-.13ap.-x~ hadde
pé forsteplass for hasten 2018

m'l

mnhdnhnl - for & nevne noe.

Samarbeid med n@ringslivet
mlﬂ - i tillegg til
biologien - innom teknologi,
innovasjon, ekonomi, milje,
og ledelse. Jeger

likevel ikke redd for at de kom-
mertil 4 ende opp som spoteters.

skal

sier Stefansson.

- Attraktive kandidater
Hver dag spiser millioner
mashenerdenmum‘mﬂ-

starste oppdrettsselskap, hiper
det nye ingeniorstudiet | Bergen
klarer & rekruttere noksmdynf-r
- Vi trenger flere folk med
heyere utdanning enn v«yom
for. Det som er bra med denne
utdanningen er kombinasjonen

ﬁlmwmmmw g

u-umm-m‘ulm.-v-'

realfagene, lederrollen o det
kommersielle. Det vil giore
disse 4 svaert attrak-
tive, sier HR-direktor 1 Marine

Harvest, Anne Lorgen Ritse.

25. mai 2018
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