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What is welfare?
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The quality of life as perceived by the 

animal itself

 (after Stien et al., 2013)

Figure from: Gismervik, K., et al. (2020). "Comparison of Norwegian health and welfare regulatory 

frameworks in salmon and chicken production." Reviews in Aquaculture.



Agenda

• WI use- Different needs and perspectives

• From FISHWELL to Laksvel

• From governmental data to GOWIS

• Future perspectives/developments

• Summary
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Welfare indicators

3 perspectives
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Keep the fish healthy and alive
Be able to act upon WI    OWI



Welfare indicators (WI)

• WI: Measurements/observations; 

information about the extent of welfare

needs are met



Welfare needs

Noble C, Gismervik K, Iversen MH, Kolarevic J, Nilsson J, Stien LH, Turnbull JF (eds) (2018) Welfare indicators for farmed Atlantic salmon: 

tools for assessing fish welfare. 351 p. 



Welfare indicators (WI)
• WI: Measurements/observations; information about the

extent of welfare needs are met

• Operational welfare indicators (OWIs): «used on farm»
– Reflect welfare, reproducible, simpel to record, interpret

• Laboratory based welfare indicators (LABWIs)

• WI can be:
– Animal based (direct)- observations on/from the animal

– Environmental based (indirect/resourch-based)



Welfare indicators
- through review and research

FISHWELL

FHF#901157 



Welfare indicators in FISHWELL

Noble C, Gismervik K, Iversen MH, Kolarevic J, Nilsson J, Stien LH, Turnbull JF (eds) (2018) Welfare indicators for farmed Atlantic salmon: tools for 

assessing fish welfare. 351 p. 

Noble, C., Gismervik, K., Iversen, M. H., Kolarevic, J., Nilsson, J., Stien, L. H. & Turnbull, J. F. (Eds.) (2020). Welfare Indicators for farmed rainbow trout: 

tools for assessing fish welfare. 310 pp.



Welfare indicators in FISHWELL



Scoring schemes



Scoring schemes



Welfare indicators
- through review and research

LAKSVEL

FHF#901554 



May 2022, Laksvel (ww.hi.no)

Standardised operational
welfare monitoring for salmon 
in on-growth sea cages

https://www.hi.no/hi/nettrapporter/rapport-fra-havforskningen-2022-14


3-step decision framework



Ref: Sommerset et. al. (2023) Norwegian Fish Health Report 2022,  Norwegian Veterinary Institute Report, series #5a/2023



Laksvel- environmental OWI-salmon



Laksvel- group based OWI-salmon



Laksvel- individual OWI

-First impression



Body wound



Use of Laksvel- ie. New technology



Percentage of first impression
per category (N=number evaluated fish)

Downgrading causes (score 2+3)

Wounds/fin erotions

Scale loss/skin bleed

Example of use of Laksvel



Welfare indicators
- through data monitoring, Authorities

FHF#901554 
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Vision

Where

Mission

How?

Know + warn, 
Fish health
and welfare



The Norwegian Fish Health Report

Published annually since 2003

Based on data from NVI

Access to data from private 

laboratories since 2020

Public data

Questback
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Ref: Sommerset et. al. (2023) Norwegian Fish Health Report 2022,  Norwegian Veterinary Institute Report, series #5a/2023



Statistical Basis for the report

Public data:

• Active sites

• Biomass, loss, mortality

and harvest

• Lice numbers, treatment

and prescriptions

• Listed diseases
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Governmental operative welfare indicators (GOWI`s)

Mortality/ 
destruction Disease

Delousing/ 
cleaner

fish

Incidents

welfare

Slaughter
quality

Resarch
animals

Legislation 
violations
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Total welfare incidents reported 2018-22
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61%

1489 
1623

1617

1781

1037 

Photo: Gismervik©

42%



Superior quality salmon 2022 per sone
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Main downgrading causes salmon slaughter 2022
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Future perspectives
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Welfare indicators
- Through building a scenario scale: delicing

NFR#326980, Figure: L.H. Stien/Welfare Severity



Welfare indicators
- Through building regulations
- Lessons learned from REGFISHWELH

NFR#267664/E40



Papers REGFISHWELH
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Manus: Regulating for fish welfare (performance-based vs. prescriptive requirements)
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Summary

OWI`s

GOWI`s
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www.vetinst.no

Faglig ambisiøs, fremtidsrettet og 

samspillende - for Én helse!



Welfare challenges
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Salmon 
lice

Disease

Environ-
ment

Incl. 
technology

Biosecurity

Whole chain

Hatcheries Slaughter

Infectious 
disease
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