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Offshore aquaculture -
regulation

• Conflicts and competition for 
space in coastal regions

• Move to sites not previously 
exploitable
• More dynamic environments
• Deeper offshore 

environments

• Fundamentally different 
environments

• Above and below…..



Offshore aquaculture -
regulation

• Conflicts and competition for 
space in coastal regions

• Move to sites not previously 
exploitable
• More dynamic environments
• Deeper offshore 

environments

• Fundamentally different 
environments

• But what is offshore?
• Why is this important?



Offshore aquaculture - regulation

• FAO expert workshop defined 
three categories of marine 
aquaculture site:
• Coastal aquaculture
• Off the coast aquaculture
• Offshore aquaculture

“offshore when it is located > 2 km or out of sight 
from the coast, in water depths > 50 m, with waves 
heights of 5 m or more, ocean swells, variable winds 
and strong ocean currents, in locations that are 
exposed (open sea, e.g., ≥ 180◦ open) and where 
there is a requirement for remote operations, 
automated feeding, and where remote monitoring 
of operating system may be required”



Offshore aquaculture -
regulation
• Most countries have a formal planning 

and licensing process for establishing fish 
farms

• Fish farms must be compliant with pre-
set environmental limits, based on 
scientific evidence. 

• The scientific evidence is based on 
knowledge of existing sites and impacts

• Problem:
• Little is known for new areas 

‘offshore’ 
• May require revised regulations 

and/or new monitoring protocols 
relevant for those conditions

• What is “offshore”?



Offshore aquaculture -
regulation
• What is known in relation to offshore 

aquaculture, regulation and licensing 
considerations?

• Is there any disparity between 
scientific research and stakeholder 
views on offshore aquaculture?

• Mixed methods approach:

• PRISMA systematic literature 
review

• Online stakeholder questionnaire



Offshore aquaculture - regulation
Articles published annually displaying whether they define offshore 

aquaculture or not.



Offshore aquaculture - regulation
Number of articles defining offshore, and category of definition.

Remember this!



Offshore aquaculture - regulation

Theme Description % Articles

Technical 
feasibility

Engineering requirements of the 
environment

15%

Biology Physical, chemical, physiological, and 
development processes

25%

Environmental 
impact

consequences (positive and 
negative) of a development, and/or 
regulations and governance 
associated

44%

Other Not fit above 16%

Breakdown of academic literature and 
research

Importance of environmental regulation?



Offshore aquaculture - regulation
Countries where studies on ‘offshore’ aquaculture are taking place 



Offshore aquaculture 
- regulation
• Good start, background information

• Used this as the basis to ask 
stakeholder related to especially 
salmon aquaculture questions online 
and through interview-based 
questions.

• Respondents from:
• Scotland
• Norway
• USA
• Canada
• Chile

• China 



Offshore 
aquaculture -

regulation
• How would you define 

‘offshore’ aquaculture?



• What do you think the greatest 
environmental issues are with the 
salmon industry in inshore locations at 
present?

Offshore 
aquaculture -

regulation



Offshore 
aquaculture -

regulation
• How likely do you think 

aquaculture will move to 
offshore in the next 10 years?



• Are there suitable techniques available 
for offshore salmon farmers to 
measure and monitor impacts of 
salmon production in an offshore 
environment in your country?

Offshore 
aquaculture -

regulation



• Do you think there is enough 
knowledge and research 
available to ensure the 
success of salmon 
aquaculture in these 
offshore environments? 

Offshore 
aquaculture -

regulation



• Do you think that offshore 
aquaculture will offer any of 
the following advantages in 
comparison with inshore? 

Offshore 
aquaculture -

regulation



Offshore aquaculture - regulation
Is existing regulation in your country effective for regulating offshore aquaculture?



Offshore aquaculture 
- regulation

Issues:
• Establish clear and consistent 

definitions when referring to 
‘offshore’ systems

• Existing regulation could be improved 
for offshore salmon aquaculture. 

• Lack of suitable regulation is a 
constraint to ‘offshore’ aquaculture

• Need for different environmental 
standards for the different seabed 
habitats, but they are not available for 
all habitats at present. 

• Lack of sufficient monitoring 
techniques to assess the offshore 
environment at present

• Agreement that there is technology 
available to exploit offshore 
environments for salmon production.



Offshore aquaculture 
- regulation

Conclusions:
• Regulatory bottlenecks are one of the 

main factors limiting expansion of 
‘offshore’ aquaculture.

• Must be a clear understanding of what 
‘offshore’ means, and what the offshore 
environment is.

• Regulation must be relevant to the 
environmental characteristics of the area 
and the production methods used. More 
investigation needed.

• If the issues are addressed and 
regulation is in place, it’s likely that 
salmon aquaculture will move into 
offshore environments in the next 
decade


