
Educating tomorrow’s aquaculture professionals, 

Educational opportunities; Univ. of Bergen



Department of Biological Sciences (Inst.  for 
biovitenskap)
Staff: ~ 190 scientific staff

~ 70 tech./adm.
~ 670 students
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Students
•22 MSc students (14 finished)
•11 PhD students (target 15)



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

KABIS Impact forum – focus on:

1. Water quality in RAS
2. Fish physiology, welfare and immunology
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



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

KABIS – pillars, objectives



Education: Integrated 
master/”Engineer” and PhD 
programmes

New graduated candidates
Integr. master, Engineer, PhD

RAS lab, ILAB
Small scale

Industrial large scale research in
RAS and S-CCS

Feed-back will initiate new 
R&D projects and update  
education programmes 

Kabis Impact forum 



Education programme, Integrated master 
(engineer) in aquaculture and seafood



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 

Master Aquaculture biology
•ECTS credits: 120
•2 years

BIO203 Introduction to Aquaculture
•ECTS credits: 10
•Semester: Autumn
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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)
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Aquaculture technology, 5th term:
Objective: Insight into the aquaculture value chain
Industry placement twice a week for a whole term
About 25 students
(1st group autumn 2020)

1st term:
BIF100 Introduction to fish health and aquaculture 
Objectives excursions (3 days): Intro to broodstock
salmon, cage farming, culture of cleaner fish (wrasse)
- Marine Harvest, broodstock, cage site, wrasse culture
- About. 40-50 students

8th term, May (for initiation 9th term, Aug./Sept.):
Idea bank/Presentation Master projects
Companies present relevant problems/objectives for master 
projects 
Academic supervisor contributes to design of projects 
ensuring they meet the learning objectives for students 

Term:

AUTUMN
Term:

SPRING

6th term:
BIO205 Regulations, Management and Practical 
Training in Aquaculture:
Objective: Small project; data collection, report, 
presentation
Internship 3 weeks 
About 40-50 students
(1st group spring 2019)

Annual wheel – industry placements and student/master projects

Master project, (8th), 9th and 10th term:
Objective: Research project (hypothesis, design, 
collection of samples/data, analysis, interpretation, 
writing, presentation)
Contract company – student
10-15 topics for projects from companies
(1st group autumn 2019)

Aquaculture technology, 6th term:
Bachelor project
About 3-5 students
(1st group spring 2021)
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4th term:
BIF200 Aquaculture technology
Objective excursions (3 days): Insight into different 
technologies/farming practices
- RAS-sites 
- About 50 students

7th term, November (for initiation during 8th term, Jan.):
Idea bank/Presentation Master projects
Companies present relevant problems/objectives for master 
projects 
Academic supervisor contributes to design of projects
ensuring they meet the learning objectives for students 

7th term:
Elective course (5 stp.): 2 weeks internship + report
Objective: Get to know aquaculture company
About 20 students
(1st group autumn 2019)
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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 2nd highest level in physics from upper 
2ndary education, and requirement of general admission to higher 
education



Applicants 2018 (first choice, accepted)

• Aquaculture and seafood: 41 to 20 student slots (28)
• Fish health: 84 to 25 students slots (40)
• 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

• A broad, multi-disciplinary approach, including e.g., economics, 
markets, innovation, entrepreneurship, we have achieved this 
through collaboration with Western Norway University of Applied 
Sciences (HVL, through e.g. KABIS)

We have designed the programme to cover

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

• Skills and basic insight into the value chain as a whole, making the right decisions based on 
a holistic understanding

• Emphasis on innovation, innovative thinking and entrepreneurship

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



• 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) 

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

• 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



• Laws, regulations: management framework

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

• Innovation and entrepreneurship (with HVL)

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

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

Contents/modules



12. februar 2016 



19



14. mai 2017 



25. mai 2018 
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