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VKM* was requested** to give 

an updated risk assessment 

and evidence-base for:

Capture and handling methods

Marking and tagging methods

Risk-reducing measures

* The Norwegian Scientific Committee for Food and Environment 

(Vitenskapskomiteen for mat og miljø)

**by the Norwegian Food Safety Authority (Mattilsynet) and the 

Norwegian Environment Agency (Miljødirektoratet) 

(Miljødirektoratet) 



Terms of Reference (from Mattilsynet and Miljødirektoratet)

1. Describe new knowledge about the 

methods presented in the 2013 report, 

and any changes that may alter the risk 

associated with the capture, handling, 

and marking of wild birds. 

2. Describe new methods (not mentioned in 

the 2013 report) and technological 

developments in the field that are 

relevant under conditions regulated by 

Norwegian legislation. 

3. Assess (if possible) the risk of reduced 

welfare when using the methods 

mentioned in points 1 and 2, both direct 

consequences and consequences from a 

life cycle perspective as part of the 3R 

method: replacement, reduction, and 

refinement (such as the impact on 

behavior and demographics).

4. Describe (if possible) measures that can 

reduce the risk (e.g., use of best practice 

protocols) of impaired welfare when using 

the methods described in points 1 and 2



New report May 2024

VKM project group: 

Eldegard, Furnes, Grainger, Moe, Sandercock, 

Sonerud, Ytrehus

VKM approval committe: 

the other authors

VKM secretariat project leader: 

Danica Grahek-Ogden

 two referees, one hearing expert

Three external reviewers



Limitations

➢ Included any bird species belonging to the orders of birds that are 
represented on the Norwegian mainland, other land areas where 
Norwegian law applies, or in Norwegian territorial waters.

➢ Methods that require an animal care permit from the National 
Animal Research Authority, or a bird ringing license or a wildlife 
permit from the Norwegian Environment Agency. 

➢ Assessments of potential impacts of physical sampling methods 
were included.

➢ Risks to animal welfare related to ecological manipulations or 
experimental approaches and keeping birds in captivity for an 
extended period beyond marking, were not included. 

➢ The assessment of methods that involve anesthesia or surgical 
procedures were restricted to the impacts of abdominal 
implantation of tracking devices. 



Replacement is not often an option for 

field studies of wild birds 

because the demography or movements of 

target species are often the central aspect 

of conservation or management actions. 

3Rs approach

The new risk assessments focus on the 

Refinement of methods in cases where marking is regarded as 

the most appropriate and adequate method, and 

use of new marking and tracking devices that provide detailed 

movement data from a Reduced sample of marked birds, 

rather than whether field studies of wild birds should be 

replaced with alternative approaches. 

Photo: Brett 
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Animal welfare* in wild birds
➢ Assessing risks to animal welfare from capturing, 

handling, and marking/tagging is complicated by 

a lack of clarity about indicators of animal welfare 

for wild birds 

➢ We used Broom’s definition: ‘The welfare of an 

individual is its state as regards its attempts to 

cope with its environment’. 

➢ The animal welfare literature is dominated by 

studies concerning domesticated animals or wild 

species held in captivity 

➢ The Norwegian Animal Welfare Act does not 

differentiate between domestic and wild animals

➢ Before designing the literature search, agreed on: 

The Five Domains Model for assessment of 

animal welfare 
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The Five Domains Model 

→ literature search

→ impact assessment

Mellor, D. J., Beausoleil, N. J., Littlewood, K. E., 

McLean, A. N., McGreevy, P. D., Jones, B., & 

Wilkins, C. (2020). The 2020 five domains 

model: Including human–animal interactions in 

assessments of animal welfare. Animals, 10(10), 

1870. 



Marking and tracking methods: full systematic literature search

▪ Peer-reviewed articles in Web of Science, Biological Abstracts, Scopus

▪ 17,995 unique citations

▪ Topic modelling to aid screening

▪ Screened articles based on defined criteria for inclusion/exclusion

▪ Considered only articles published after 2000… 

▪ ….that evaluated methods for marking and tracking of wild birds, and 

▪ ….provided some assessment of animal welfare in response to marking and 

tracking in either an observational study or in relation to a suitable control group

▪ Metadata extracted from 190 articles (732 studies)

Evidence base

Compiled 92 benchmark papers fot the capture, handling, sampling, and marking of wild birds



Marking and tracking methods: full systematic literature search

▪ Peer-reviewed articles in Web of Science, Biological Abstracts, Scopus

▪ 17,995 unique citations

▪ Topic modelling to aid screening

▪ Screened articles based on defined criteria for inclusion/exclusion

▪ Considered only articles published after 2000… 

▪ ….that evaluated methods for marking and tracking of wild birds, and 

▪ ….provided some assessment of animal welfare in response to marking and 

tracking in either an observational study or in relation to a suitable control group

▪ Metadata extracted from 190 articles (732 studies)

Capture, handling, and sampling:

▪ information from VKM 2013, 

▪ the initial list of benchmark papers, 

▪ the extensive libraries and first-hand 

experience of project group members,  

▪ additional literature searches for 

relevant articles. 

Evidence base

Compiled 92 benchmark papers fot the capture, handling, sampling, and marking of wild birds



The Five Domains Model 

→ literature search

→ impact assessment

→ score sheet

Mellor, D. J., Beausoleil, N. J., Littlewood, K. E., 

McLean, A. N., McGreevy, P. D., Jones, B., & 

Wilkins, C. (2020). The 2020 five domains 

model: Including human–animal interactions in 

assessments of animal welfare. Animals, 10(10), 

1870. 









VKM risk 

assessment

→ for each 

method and 

bird group



Definitions of categories

Magnitude of impact

Probability of impact

Confidence in risk assessment



Results



1. follow best practises; 

2. conduct pilot and effect studies; 

3. ensure training routines; 

4. standardise assessments and 

encourage reporting of animal 

welfare effects; 

5. continuing efforts to address the 

3Rs with refinement and reduction 

to improve animal welfare. 

Risk-reducing measures:

Photo: Bjarne Oddane



Striking a balance between animal welfare 

considerations and filling important knowledge gaps
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