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Background 
This document contains key messages for the secondary parameter ‘Aquaculture’, as provided by the lead 

author Anders Kiessling and co-author Martyn Futter. 

 

Action requested 
The Meeting is invited to review the final key messages, provide possible comments for finalization of the 

key messages and endorse them to be sent for peer review. 
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Aquaculture and climate changes in the Baltic basin catchment area 

Martyn Futter, SLU, Anders Kiessling, SLU, Juha Koskela, LUKE, Ari Laine, Metsa, George Martin, UT, Jari 
Niukko, LUKE, Lauri Niskanen, LUKE, Markus Kankainen, LUKE, Martin Karlsson, Ecopelag, Knut-Olof Lerche, 
Raisio, Martin Reutgård, Ecopelag, Jouni Vilma, LUKE 

 
1. Description   
Aquaculture, which is dominated by open cage rainbow trout farms, contributes <0.5% of the total nutrient 
load to the Baltic Sea (1). Farms are found throughout the Baltic Sea but concentrated at Åland, Åbo, the SW 
Finnish coast and Danish strait. Farming of blue mussels and macro-algae is being explored as a way to use 
excessive marine nutrients in producing farmed animal feed. Both Finland and Sweden are pursuing policies 
for farm closure or relocation. This has significantly reduced local farm impacts associated with accumulated 
bottom sediment. Finland is evaluating offshore locations with a first pilot farm in the Bothnian Bay. 
 
Links to other parameters: 
Temperature (sea) (periods of high surface water temperatures) 
Sea ice and extreme events 
Wind and wind extremes (storms) 
Waves and extreme events 
Marine mammals 

 

2. Where is the change seen first? Is it already happening?  
 
Water temperatures often already exceed the optimal range for rainbow trout (2). Farmers report longer 

periods of excessively warm temperatures (3), causing reduced physical fitness, impaired growth and even 

fish kills. All fish species presently farmed in the Baltic are unlikely to be affected by any decrease in salinity. 

Increased nutrient run off with changed precipitation patterns could be a factor. 

 

(The level of confidence high) 
 

Blue mussels and macro algae aquaculture will be negatively affected by both warmer temperatures and 

declining salinity. Any increase in waves and extreme events as well as increased predation by fish and birds 

will lead to higher mussel losses. 

(The level of confidence medium. Research in progress) 
 
(Links to other parameters: 
Sea ice and extreme events) 
 

3. What is expected to happen? 
 
The combination of climate effects and societal pressures will affect Baltic Sea aquaculture. Warmer water 

and lower salinity will increase physiological stress on farmed organisms. Policy pressures to locate farms in 

more exposed locations increase likelihood of damage due to more severe storms and will increase 

production costs. This might promote semi closed aquatic and land-based systems, with higher operation 

cost but with more control and in the case of land-based systems also species diversification. Offshore farms, 

especially for mussels, but also fish, could be co-located with wind/wave parks, offering moorings, better 

growth and less interference with shipping and recreation.  

(The level of confidence medium) 
 
(Links to other parameters: 
Sea ice and extreme events 
Wind and wind extremes (storms) 
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Waves and extreme events 
Fish stocks 
Marine birds/mammals) 
 

4. Other drivers 
 
Policies promoting circular production and rural development will be positive drivers. Maritime spatial 
planning (MSP) priorities as well as consumer acceptance of farmed fish as an environmentally acceptable 
alternative to wild fish are also important drivers for future Baltic Sea aquaculture. Synergies between 
renewable energy and food production based on co-location of aquaculture with offshore energy structures 
could also be an important driver, especially for extractive aquaculture. Demands for resilient, resistant, local 
food production should further promote aquaculture, as should shifts in fisheries towards low value species 
as they can have economic value as feed ingredients. 
 
(The level of confidence: medium) 
 

5. Knowledge gaps 
 
There are multiple knowledge gaps related to climate change effects on Baltic Sea aquaculture. Reliable 
projections of future water temperatures, salinity and ice-cover are needed for siting new farms. The 
potential for cultivating native species that are more tolerant of possible future conditions must be explored. 
New farming technologies offering an economically feasible solution for particle recapture and deep-water 
use must also be further developed and evaluated. Credible environmental assessment of both sediment and 
total nutrient budgets of offshore farms using Baltic feed sources are also needed. Finally, evaluation zones 
must be reformulated based on present and future hydrodynamic conditions. 
 

6. Policy relevance 
 
Political obstacles and public perceptions are probably a bigger challenge to Baltic Sea aquaculture than a 
changing climate. Aquaculture can provide sustainable, climate-smart local food and combat marine 
eutrophication. Policy support for science-based solutions incorporating technological innovation and best 
practices are needed as are MSP processes that avoid poor sites but at the same time allow offshore farming 
to develop to meet European and regional policy targets, specifically, the EU Blue Growth Strategy. The use 
of sterile fish, independent if alien or native, not expressing either phenotypic or behavioral spawning 
characteristics must be promoted to protect Baltic Sea biodiversity.  
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