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Executive Summary
Aquaculture is a fast-growing industry: production volumes grew by 527% between 1990
and 2018, and farmed fish provides a growing proportion of the world’s seafood. Yet, over
the same period, global capture fisheries production has only increased by 14%, due to the
exhaustion of global wild fish stocks.1
Aquaculture is widely regarded as a more sustainable alternative to livestock production. It is
considered to be an essential part of the food system, providing for the growing demand for
protein while minimising environmental impacts. However, value in this sector is still heavily
impacted by environmental, social and corporate governance (ESG) issues. Fish farming is
heavily dependent on environmental conditions and ecosystem services – in some ways more
so than chicken and pork, as the latter are mostly raised in controlled, indoor environments.
The Coller FAIRR Protein Producer Index assesses ten ‘pure-play’ aquaculture companies, all
of which predominantly produce salmon, and six multiple protein producers that engage
in aquaculture production. Given the dominance of salmon producers in the company
universe, our analysis focuses on salmon farming.
In this report, we examine the results of the 2020 assessment of these companies and
provide an overview of broad trends impacting this sector.
Disease management is a highly material issue that every animal producer must manage,
including salmon producers, as animal mortalities constrain production. This has been
a particularly prevalent issue in Chile, where salmon production has been troubled by
outbreaks of Salmon Rickettsial Syndrome (SRS). This disease is commonly treated with
antibiotics, explaining Chile’s extremely high antibiotic use versus other salmon-producing
countries, but vaccine trials and improvements to broodstock may help mitigate this issue.
Climate change presents a long term systemic risk to salmon farmers. It exacerbates the
risk of diseases that impact salmon, and impacts both the availability of soy and marine
raw material inputs and the suitability of certain areas for salmon farming. However, FAIRR’s
research has found that only one of the salmon-producing companies has conducted a
climate scenario analysis.
We also tackle the thorny question of whether farmed salmon is more sustainable than meat.
We then look forward to consider whether new land-based recirculating aquaculture systems
(RAS) can address the sustainability challenges in this sector. While RAS present an opportunity
to reduce greenhouse gas (GHG) emissions for products exported to distant markets in East
Asia and parts of the US, the high capital expenditure and teething problems with this new
technology mean it is not likely to fully meet expected demand for salmon in the future.
Finally, we assess how new regulations in Chile may drive environmental improvements
among salmon producers.
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1. Industry Overview
Sector Context: Aquaculture Production
In 2018, global farmed fish production reached approximately 82.1 million tonnes, with a
value of $250.3 billion, up from $238 billion in 2017. Major producers such as China, India,
Indonesia, Vietnam and Bangladesh contribute to Asia producing 89% of the world’s
aquaculture production.2
China is by far the world’s top producer, accounting for nearly 60% of global production by
value, followed by India, Indonesia, Chile, Vietnam and Norway, each of which account for
between 3% and 6% of global production. In 2017, farmed and wild-caught fish accounted for
about 17% of all animal proteins consumed.3
Aquaculture is a diverse industry that includes the farming of hundreds of species of fish,
crustaceans, molluscs and other aquatic animals. Many of these species are specific to
certain parts of the world.
In terms of global volume, the most important cultured seafood species in 2018 included
carp, miscellaneous freshwater fish and tilapia. The most important species by value differ
somewhat from those that are the most harvested. In addition to carp and miscellaneous
freshwater fish (which rank highly because of their high volume), shrimp, freshwater
crustaceans and salmonids derive the highest economic value.
Figure 1: Top aquaculture-producing
countries by volume, 20184
Rank Country

4

Aquaculture production,
millions of tonnes
(excluding aquatic plants)

Figure 2: Top aquaculture-producing
countries by value, 20185
Rank Country

Aquaculture production
value, $ millions
(excluding aquatic plants)

1

China

47.56

1

China

145,005,018

2

India

7.07

2

Vietnam

14,460,784

3

Indonesia

5.45

3

India

13,178,432

4

Vietnam

4.13

4

Indonesia

12,011,584

5

Bangladesh

2.41

5

Chile

10,446,268

6

Egypt

1.56

6

Norway

8,342,301

7

Norway

1.35

7

Bangladesh

5,894,683

8

Chile

1.27

8

Japan

4,072,117

9

Myanmar

1.13

9

Ecuador

2,799,442

10

Thailand

0.89

10

Thailand

2,701,065
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Figure 3: Top farmed atlantic salmon-producing countries by value, 20186
Rank Country

Farmed Atlantic salmon
production value, $ millions

Percentage of global
production value

1

Norway

7,932,577

46%

2

Chile

5,586,619

33%

3

United Kingdom

1,240,241

7%

4

Canada

859,823

5%

5

Faroe Islands

499,793

4%

6

Ireland

135,298

3%

7

Russian Federation

102,830

<1%

8

Iceland

73,964

<1%

9

United States of America

67,327

<1%

10

Australia

63,660

<1%

Figure 4: Farmed shrimp-producing countries by value, 20187
Rank Country

Farmed shrimp production
value, $ millions

Percentage of global
production value

1

China

15,757,668

41%

2

Vietnam

6,044,420

16%

3

Indonesia

4,432,841

12%

4

India

3,534,024

9%

5

Ecuador

2,652,000

7%

6

Thailand

1,776,660

5%

7

Mexico

607,455

2%

8

Bangladesh

498,257

<1%

9

Philippines

484,805

<1%

10

Saudi Arabia

448,800

<1%

Like other animal proteins, aquaculture production uses different farming environments
depending on the maturity of the animal:
1. Hatchery: In this stage, the focus is on developing the fry (recently hatched young fish).
Given their vulnerability at early stages of life, strong technical competence is essential
to achieve good survival rates. Vertically integrated aquaculture companies may own
their own hatcheries, whereas others will purchase fry from external hatcheries.
2. Nursery/smolt facility: Fish and shellfish are transferred to a nursery once they reach
an appropriate size. This production stage is seeing wider adoption in an attempt
to increase survival rates in the final grow-out phase. Historically, fish have been
transferred straight from hatchery to grow-out.
3. Grow-out: The final and longest farm phase, where fish and shellfish are transferred to
a farm to reach their full size for harvest.
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Figure 5: Duration of production phases for farmed salmon and shrimp8
Species

Hatchery

Nursery

Grow-out

Salmon

3–4 months

6–12 months

12–24 months

Shrimp

1 month

2 months

3 months

Salmon Aquaculture’s Unique Industry Structure
The farmed salmon industry displays unique characteristics compared with other landbased meat producers – most notably recently its high and sustained returns on capital.
This is largely due to the logic of supply and demand. Since its infancy, the industry has
been constrained within specific locations that have the right conditions for growing
salmon. These include sea temperatures limited to between 6 and 14 degrees Celsius, and
deep waters with freshwater currents that reduce salinity and carry away effluent waste.
The most important salmon-producing regions are the Norwegian and Chilean fjords,
followed by Scottish and Canadian loch systems.

Figure 6: Farmed salmon locations worldwide

Source: MOWI Industry Handbook 20199

Alongside this fundamental limitation, government restrictions in producing countries
constrain production. Only by purchasing a licence can an operator farm salmon – up to the
licence’s ‘maximum available biomass’ and subject to conforming with the rest of its terms.
Stricter regulation and fewer new licences in Chile and Norway to protect local ecosystems
have meant the industry has not been able to achieve more than mid-single-digit supply
growth. As demand has continued to rise at a higher rate, only one thing could square this
circle – a sustained higher price for salmon.
6
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Global Salmon Supply and Pricing10
Increasing licence restrictions on supply caused farmed salmon profits to rise, and company
valuations rose with them. But as returns increased dramatically over the last five years,
biological and ESG challenges facing the industry grew too.
Figure 7: Global salmon production vs salmon price 2006-2022
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2. Aquaculture Companies in the Index
Sixteen companies in the Index produce aquaculture products. These companies contribute
a total of $65.82 billion in revenues (19% of the total 2019 revenues for all 60 Index companies).
They have a market capitalisation of $51.25 billion (15% of the total). Ten of these companies
are pure aquaculture players, while six also produce other proteins. For these six companies
aquaculture generates an estimated $6.05 billion in revenue, or just 14% of their total revenues.
The ten pure aquaculture companies are assessed on eight factors and 21 key performance
indicators (KPIs). The companies that produce aquaculture and other proteins are assessed on
all ten factors and 30 KPIs. These include five aquaculture-specific KPIs that capture information
specific to marine animal production.
The best-performing risk factors are antibiotics and working conditions, which both score
42%. The relatively higher scores on these factors are primarily driven by some of the pure
aquaculture companies. While the quality of companies’ GHG inventories is generally high,
scores relating to quality of emissions-reduction targets is lower. The KPI on Scope 3 targets
remains the worst-performing KPI for aquaculture companies for the second year in a row.
Disease management is far better among pure-play aquaculture producers than companies
that produce other proteins, with the two groups scoring 35% and 3% respectively on this KPI.
Figure 8: Five Aquaculture-Specific KPIs
Deforestation and biodiversity

Aquatic animal welfare

1. Aquaculture certification

1. Aquatic animal welfare

2. Feed ingredients and conversion
3. Disease management
4. Ecosystem impacts
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3. Sector-Level Trends
Disease Management: Salmon Rickettsial Syndrome
The types and magnitude of disease that impact fish farms depend very much on regional
and local conditions. In 2018, disease cost the Chinese aquaculture sector $401 million,11
accounting for 6.2% of total production value. Sea lice management costs in Norwegian salmon
production are rising, causing damages equal to 9% of revenues.12 In addition to production
losses, disease outbreaks can cause indirect losses through: temporary or permanent closure
of production facilities; employment losses on farms and upstream and downstream industries;
decreased market access due to export bans; and loss of domestic sales due to public concerns
over the safety of consuming seafood.13
In Chile, salmon producers are battling with the bacterial disease Salmon Rickettsial
Syndrome (SRS). This is one of the most common diseases in Chilean salmon production.
One estimate suggests it costs the sector $300 million each year14 – representing 5.4%
of Chilean Atlantic salmon production in 2018. Historically, SRS has been controlled by
antibiotics. While Norway has managed to reduce antibiotic use to minimal quantities, Chile’s
use of antibiotics has risen sharply since 2012. In 2016, 89% of all antibiotics used in Chilean
salmon farming were for managing SRS.15 The disease continues to have a significant financial
impact on producers. Multiexport Foods reports that Q2 2019 provided only 15% of its annual
profits despite yielding 54% of production. It reports that this was due to a sharp drop in
international salmon prices and SRS outbreaks, which reduced the quality of the biomass
harvested and increased farming costs.16
Figure 9: Antimicrobial use in salmon farming 1985-2015
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Source: Henriksson, P. J., et al. (2018)17
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However, solutions are in development. Salmones Camanchaca reports that in 2018 it
vaccinated 100% of its salmon with an SRS vaccine. The company reports that this strategy
has been one of several reasons why it has reduced its 12-month rolling mortality rate from
17.8% in 2016 to 2.8% in 2018.18 It is also conducting research and development into genomic
selection for SRS-resistant fish.19 The Pincoy Project, a collaboration led by aquafeed
producer Skretting that aims to reduce antibiotics used in aquaculture, has developed a
salmon egg that is resistant to SRS.20 Salmon farmers operating in Chile must be cognisant of
new developments in this area to mitigate the impacts of SRS and reduce antibiotic use.
Disease Management: Algal Blooms Risk
Harmful algal blooms (the rapid increase of algae in a marine or freshwater environment)
have devastated the salmon industry in Norway and Chile in the past. As algae develops,
it consumes the dissolved oxygen in the water and starves other animal and plant life of
oxygen. It can also irritate farmed salmons’ gills and lead to respiratory issues. In 2016, Chile
suffered from algal blooms that caused an estimated $800 million in damage by killing nearly
27 million fish (20% of the country’s salmon production that year).21 In 2019, Norway suffered
from its worst algal bloom in 30 years. According to industry experts Kontali Analyse, the
bloom is estimated to have killed around 2% of total biomass, rising to around 22% of annual
production for affected companies. It cost the industry NOK 2.1–2.4 billion in lost sales and
NOK 1.6–1.7 billion in other direct and indirect costs, such as clean-up and fish handling.22
Several factors can cause and exacerbate algal blooms. Their incidence is difficult to predict.
These factors include flush rates, oxygen levels, marine nutrient pollution and high seawater
temperatures. Algal blooms, parasites and diseases are key risks to salmon farming that
can have a detrimental impact on production. A Planet Tracker analysis found that farmed
salmon growth forecasts to 2025 may be overestimated by 6% to 8%, based on reported fish
losses impacting annualised production forecasts for ten publicly listed salmon producers
between 2010 and 2019.23
In the Protein Producer Index 2020, FAIRR introduced criteria looking at disclosure of algal
bloom management plans for the first time. Our analysis found that six of the ten pure-play
aquaculture companies do not disclose information on how they monitor the risk of algal
blooms and their management plan in the event of a bloom occurring. Grieg Seafood and
Mowi were the top performers on these criteria. Mowi uses a system to monitor plankton
that aims to reduce losses associated with algal blooms. In Chile, Canada, Scotland, Ireland
and some regions in Norway it uses seasonal monitoring protocols, ensuring that surveillance
is carried out on a daily basis during high-risk periods. In the event of a harmful algal bloom,
Mowi uses measures such as aeration systems, reduced surface feeding to encourage fish to
swim away from the algae, and steering fish to safer depths using deep lights.24 Grieg Seafood
is developing a big-data program to help predict when harmful algal blooms may occur. The
company already uses a program informed by satellite monitoring and on-site microscopes
to monitor potential algal blooms in British Columbia, Canada and plans to roll out this
system in Scotland and Norway.25
Companies operating in Chile will be required to disclose several environmental metrics that
may be used to inform algal bloom monitoring, which may improve their scores on these
criteria going forward. See the section below, ‘Changing regulatory environment: increased
environmental monitoring requirements and stronger farm infrastructure in Chile’ for
more information.
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Climate-Related Risks in Salmon Production
Similar to the livestock industry, salmon farming operations are exposed to climate risk. The
final (and longest) stage of production takes place in the sea, making salmon production
highly dependent on environmental conditions. In some ways, fish farming is more
dependent on environmental conditions and ecosystem services than chicken and pork, as
the latter are mostly raised indoors. Deteriorating biology in warmer seas such as those off
the coasts of Southern Norway or Scotland have shifted the value of operations in various
production regions to favour colder northern regions of Norway, or the Faroe Islands.
Climate risk impacts salmon producers in several different arenas. However, the exact nature,
likelihood and timelines of these impacts are not yet well understood:
•

Higher seawater temperatures can make some marine areas less suitable for salmon
production if they exceed the 6–14˚C temperature range, and increase the risk of heat
stress. Conversely, this can make colder areas more suitable for salmon production.
In October 2019, Mowi suffered a loss of around 2.6 million fish in its East Canadian
operations – nearly half the company’s salmon at sea in the region – due to high seawater
temperatures.26 Consequently, the company had all its licences in Newfoundland, Canada
suspended and Q3 operational earnings before interest and taxes were down 29%, from
€207 million to €148 million over 2018–19.27

•

Higher temperatures also increase the likelihood of some diseases impacting farmed
salmon, such as furunculosis, vibriosis and francisella. However, academics note that further
research is required in this area.28 Sea lice are also known to thrive in warmer water. Huon
Aquaculture, an Australian salmon producer, suffered from high mortalities due to higherthan-average temperatures and a disease outbreak that was prolonged by the warmer
conditions. As a result, the company cut its forecasted profits, and its eventual net profit
after tax fell 26% from AUD 26.4 million in 2018 to AUD 9.5 million in 2019.29

•

Extreme weather events can disrupt the fishmeal availability (a key ingredient in salmon
and shrimp feed). In 2014, warming waters caused a reduction in anchovy yields in Peru,
the world’s top fishmeal exporter. As a result, fishmeal prices surged to $2,400 per tonne,
compared to the average of $1,600 per tonne.30 Considering that feed costs make up
30–50% of salmon production costs, and fishmeal typically makes up around 15% of feed
input, price shocks can have a significant impact on producers’ margins.

•

Like other producers, salmon companies are exposed to the risk of a carbon tax or
increased energy costs – particularly as they begin to transition more production to landbased systems.

Climate Risk Management by Index Aquaculture Companies
Most (13 out of 16) aquaculture companies acknowledge climate risk as a material issue for
their businesses. Most of the Asian aquaculture producers, many of which also produce
livestock products (Japfa, Charoen Pokphand Foods, Great Wall Enterprise, Maruha Nichiro,
Nissui and QL Resources), acknowledge the materiality of climate risk to their operations.
The only companies that do not discuss climate risk are Salmones Camanchaca, Thai Union
and NH Foods. Tassal reports more detail on how it manages climate risk relative to most
other aquaculture companies, as Australian salmon farmers have to date seen more climate
impacts materialise than peers in Norway, Chile and the UK.
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The only aquaculture company to disclose that it has completed a climate-scenario analysis
is Mowi. It recognises that climate change could impact the business in numerous ways.
These include: causing damage to fish farming facilities; disrupting production activities;
and affecting the severity of weather, sea levels and temperatures, the frequency of algae
blooms, and the availability of the raw materials for fish feeds. To mitigate these risks, the
company is reducing its carbon footprint by achieving its science-based target, sourcing
more resilient farming equipment and exploring the use of alternative feed ingredients.31

Is Farmed Salmon More Sustainable Than Meat?
It is clear that salmon production, while a well-managed industry relative to livestock production, faces a number of ESG
risks that constrain production. However, does salmon have a lower environmental footprint than meat?
Salmon is commonly thought to be significantly more environmentally-friendly than chicken and pork, but academic
literature suggests this depends on the particular environmental factor considered. In terms of water use, salmon offers
some advantages over land-based proteins. When looking at feed consumption, the picture is less clear. Salmon has a lower
kilo-for-kilo feed conversion ratio. But once we consider the higher calorific content of the feed for salmon (approximately
30% fishmeal and fish oil), the calorie and protein retention looks less impressive (28% and 25% respectively for salmon,
versus 37% and 27% for chicken). As salmon only retains 25% of the proteins it requires in its feed, it does not produce protein
more efficiently than chicken.
Figure 10: Environmental impacts of salmon and animal protein products
Protein

Salmon

Poultry (chicken)

Pork

Beef

7.9

6.2

12.2

39.0

Freshwater consumption, litre per kg edible meat33

2,000

4,300

6,000

15,400

Feed conversion ratio, edible meat per 100kg feed34

56

39

19

7

Calorie retention35

28%

37%

21%

13%

Protein retention36

25%

27%

16%

7%

GHG emissions, kg CO2 per kg edible meat32

The GHG emissions accounting of individual seafood species varies considerably, yet the science is less developed than
for livestock proteins. However, the latest research suggests that GHG emissions for farmed salmon are somewhere inbetween chicken and pork. A recent SINTEF report pointed to emissions from farmed salmon at 7.9kg CO2eq as edible
meat versus 6.2kg for chicken, 12.2kg for pork and 39kg for beef.37 A Swedish study also found that farmed salmon’s
climate impacts were greater than chicken yet less than pork.38
The incremental demand for farmed salmon has also come from further afield, including the Far East and America. Given
that farm production could not be moved from Norway or Chile, and given the customer’s strong preference for a
fresh product, servicing these markets involves air transport. Salmon travels either in the bellies of passenger planes or
in specialist cargo planes. A flight from Oslo is 7,500 km to Miami and 7,000 km to Beijing. On a calculated GHG per km
air travel, this would add an extra 10 kg CO2-eq per kg (including approximately an extra 25% for conversion into edible
meat).a This means that a salmon product in Beijing would have emissions of 18 kg CO2-eq per kg versus just 8 kg CO2-eq
for the same product served in Oslo. This matters because China is the fastest-growing market for Atlantic salmon, with
demand increasing by 9.7% between 2018-2019.39
a
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New Production Systems: Can They Address the Sector’s ESG Challenges?
As discussed above, producers in Norway and Chile have had to face increasingly difficult sea
conditions for raising salmon. However, over the next decade, things may be set to change with
the emergence of commercial-scale land-based salmon recirculating aquaculture systems (RAS).
These systems aim to raise salmon from hatchery to grow-out without placing them in the sea.
The industry has always relied on land-based production for broodstock, hatcheries and smolt
production that mimics the freshwater early salmon lifecycle. Recently, some operators have
been transferring smolt to sea at larger sizes (up to 500 g) to increase their resilience to sea lice
and other risks. But now producers aim to raise salmon economically without the fish ever
entering the sea. Moving towards land-based systems also means that salmon production is
freed from requiring the highly specific environmental conditions found along the Norwegian,
Chilean, British and North American coastlines. And producing salmon in facilities located near
to end markets means avoiding the added GHG footprint of air travel.
The proponents of this technology are touting land-based RAS salmon as more sustainable
in other areas too. One advantage is that the facility has total control over conditions such
as temperature, which may allow operators to achieve a better feed conversion ratio (i.e.
<1.1x vs 1.3x due to no winter low-growth periods).40 Also, the absence of external risks such
as sea lice, disease or algal blooms may enable land-based operators to achieve higher
harvest weights and lower mortality – both helping to improve GHG footprint. Waste can
be removed from the water in the system and disposed of safely (and even used as fertiliser),
rather than disseminated into local ecosystems. There will also be no potential for escapes
affecting the wild salmon population.
Land-based systems do have some significant disadvantages, however. Due to the high capital
expenditure costs, many producers report using stocking densities up to three times higher
in marine net pens to improve margins, presenting reputational and welfare risks.41 In terms of
energy use, RAS is much more demanding than net pen farming: it uses significant energy to
provide current for fish to swim against, and to recirculate and treat water. One study suggests
that when comparing emissions from salmon production (excluding post-production emissions),
RAS emits more than twice the emissions of marine net pens.42 Also, despite improvements in
filtration technology, which allows over 90% of water to be recirculated, freshwater use per kg
will be higher than open-net salmon production. The efficiency and reliability of the filtration
systems used is of paramount importance in RAS systems, as without them water cannot be
recirculated. Some facilities use backup flow-through systems that allow water to enter and exit
the system without being filtered and recirculated in case problems arise with the filter. Lastly,
raising salmon in completely closed systems may prevent marine pollution, disease and antibiotic
use, but if an error occurs in production, all the salmon raised in the system will likely be lost.
Other unknown risks may yet exist. Issues involving odd taste, skeletal formation and even the
impact of nearby construction activity forcing emergency harvests43 has affected land-based
operations. Before the evidence of scale output over multiple cycles, we cannot yet be sure of
either the biological or environmental metrics, nor the economics of land-based aquaculture.
What seems likely is that land-based aquaculture will be able to supply demand in places like
Miami and Beijing with a better environmental impact then if supplied out of Norway and Chile.
Financially, with 840,000 tonnes of land-based salmon predicted over the next decade,44
there seems to be room for both systems to exist without destroying returns. Even with
this incremental supply, sea-based salmon production will still have to grow at 4% per year
to meet a 6% increase in demand.b If salmon prices fall much below 60 NOK/kg, land-based
returns on investment are unlikely to be high enough to justify new land-based facilities.45
Therefore, this new technology looks set to cap revenues around current levels.

b

12

((3 million tonnes * 1.06^10) – 840k) ^ (1/10).
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Changing Regulatory Environment: Increased Environmental Monitoring
and Stronger Farm Infrastructure Requirements in Chile
In August 2020, two new regulatory changes impacting salmon farmers were announced by
various Chilean government bodies.
First, salmon farmers in Chile will now have to implement continuous monitoring systems
that track dissolved oxygen in the water column and temperature and salinity at 5 metre
and 10 metre depths – and report these to the Superintendency of the Environment (SMA).
The new regulation stipulates that salmon farmers must set up the technology to report
directly into SMA systems, meaning farms without such technology in place will have to
invest in new systems to ensure compliance.46 Salmones Camanchaca, Multiexport Foods and
Mowi all operate salmon farms in Chile and will need to ensure they are compliant with the
new regulations. The aim of the new rules is to use real-time information to better detect
potential environmental challenges that may impact the marine ecosystem.
Second, Chilean salmon farms will also be subject to stricter standards on quality of farm
infrastructure to prevent farm collapses and escapes. Farms must be inspected every
six months and independently audited annually against a standard published by the
Undersecretariat for Fisheries and Aquaculture (Subpesca). The standard defines key safety
metrics that farms must be built against to ensure they can withstand harsh storms and
currents. It also requires farmers to have a traceability or monitoring system in place for the
farm infrastructure to prevent the use of exhausted materials. As of August 2020, a timeline
had not been announced for companies to comply with the new rules. But Subpesca indicated
that the new standard would be “gradually implemented” to allow companies to adapt.47
The Chilean salmon farming sector has suffered from many large escape events. According
to an industry media report from February 2019, of the ten largest Atlantic salmon escape
events, 34% of fish lost were in Chile and 27% in Norway, despite Norway producing 53%
of the world’s Atlantic salmon, and Chile making up 27%.48 In August 2020, Mowi Chile
announced it would appeal against a CLP 5.3 billion ($6.7 million) fine issued by SMA – the
highest fine the agency has issued – for an escape of 690,000 fish in July 2018.
Figure 11: Atlantic salmon escapes

7%
14%
Chile
Norway
Scotland
18%

US
Other

27%

13

ESG TRENDS IN THE AQUACULTURE SECTOR

34%

Company

Country

Year

Number of fish

Cause

AquaChile

Chile

2013

787,929

Damaged cages
due to bad
weather

Marine Harvest Chile

Chile

2018

680,000

Wind

Norway

2005

496,000

Strong wind
and electricity

USA

1997

369,000

Unknown

Meridian Salmon Farms

Scotland

2011

336,470

High tides

Sjølaks Norway

Norway

2008

307,356

Unknown

Scottish Sea Farms

Scotland

2000

258,000

Weather

Grieg Seafood Shetland Scotland

Scotland

2002

238,420

Unknown

Marine Harvest
Cypress Island Inc.

Australis Chile

SalMar

Chile

2016

173,156

Displacement
of modules
due to strong
underwater
currents

Norway

2011

173,156

Unknown

Source: Intrafish49

Changing Regulatory Environment: NGOs Win Legal Push
for Antibiotic Use Disclosure in Chile
As we have seen above, antibiotic use is extremely high in Chilean salmon production due
to the presence of SRS on many farms. Consequently, NGOs have been pressing companies
to disclose their antibiotic use for several years. In August 2020, Oceana Chile won an appeal
against Sernapesca, the Chilean and fisheries and aquaculture regulatory body, forcing the
agency to deliver disaggregated information by company on the use of antibiotics and total
biomass in tons during 2018, and antiparasitic treatments per farm and annual production
between 2015 and 2019. The information has been granted in line with the country’s
transparency law, which enables access to information that is in the public interest.50
Oceana Chile has requested this information from the Chilean authorities since 2014. The
Council for Transparency denied its first request, which was only granted through a court
appeal,51 but approved it for the first time in 2018.52 Of the 19 companies that Oceana
Chile has requested information from, 14 have opposed disclosing it (as of August 2020):
Mowi Chile, Australis Mar, Multiexport, Cultivos Yadrán, Cermaq Chile, Cooke Aquaculture,
Ventisqueros, Salmones Camanchaca, Salmones Blumar, Empresas AquaChile, Salmones de
Chile, Salmones Austral, Salmones Aysén and Caleta Bay.53
While the law does not yet specifically require farmers to disclose this information, the fact
that it is now disclosed on request without an appeal signals a change in attitude on the part
of government bodies. Considering the Chilean regulatory changes announced in August
2020, it is possible that the government may move towards a stronger stance on antibiotic
use disclosure in the future.
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4. Impact of Covid-19 on the Salmon Sector
Coronavirus has caused huge disruption to the global meat industry. As an employee-intensive
sector, the loss of human capital and closure of meat-processing facilities has impacted a
significant portion of the global foodservice industry, affecting revenues and profits. It has
exposed companies to reputational, legal and financial risks that may exacerbate the significant
disruptions already felt by the industry.54 The immediate effects of COVID-19 impacted both
foreign and domestic salmon demand as foodservice markets collapsed, with dining out
ending following introductions of national lockdowns worldwide. Foodservice sales account
for approximately 30–40% of the global salmon market. The industry has subsequently shifted
massive volumes of supply from foodservice to retail. The industry has faced the added strain
of losing routine transport and logistics timetables to export salmon, as well as lower exports
to China after traces of COVID-19 were detected on seafood packaging.55
However, the salmon sector has been relatively resilient to these shocks. In 2020, salmon
prices largely followed seasonal trends, albeit with notable dips during periods of national
lockdowns. Following three consecutive years of strong supply growth, and a record year
in 2019 with a 7% increase in total global production, salmon only saw falls in pricing during
March to May and October to December 2020.
Implications on Production
The most pronounced effects of the pandemic on production have been on reduced
logistics and delayed harvesting. With passenger flights mostly halted, air freight – on
which the supply of salmon heavily depends – was limited, meaning salmon producers had
difficulties exporting salmon to foreign markets.
At the farm level, the uncertainty of the pandemic has led to the postponement of harvests
worldwide in the hope of an imminent return to normality. This has resulted in farms seeing
a higher proportion of large fish in pens as fish approach their maximum harvest weight.
Pens have therefore become more cramped, raising the potential of jeopardising fish
health. The increased fish in pens has also meant reduced stocking. In addition, production
capacity during the pandemic has been affected by additional health and safety measures,
necessitating a reduced workforce and labour mobility throughout the supply chain.56
According to Rabobank, salmon supply is expected to remain fairly flat in 2021, with growth
of just 0.5–2%. Yet analysts expect salmon demand will recover this year, with the gradual
reopening of foodservice and hospitality industries.57
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Norway
The Norwegian salmon export market has been fairly resilient to COVID-19 impacts. Despite
the challenges posed by the pandemic, continued international demand for salmon saw export
volumes fall by just 1% in 2020, while export price per kilo was down 7% compared with 2019.58
Figure 12: Price and weight of Norwegian fresh and chilled salmon exports, 2019-20
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Chile
Chile’s salmon export market has faced more difficulties than Norway as a result of the
pandemic. In the first quarter of 2020, 192,000 tonnes of Atlantic salmon were harvested,
a 5.9% increase on 2019 volumes.60 Over 2019–20, export volumes increased by 7%, but the
combination of strong harvests, lower demand and distribution issues led to the average
export price per kilo falling by 20%.
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Figure 13: Price and weight of Chilean salmon and trout exports, 2019-20

Reduced Demand from China
China is a large, rapidly developing market for salmon exporters. Between 2012 and 2019, the
volume of Atlantic salmon imported into China had a compound annual growth rate of 19%.62
Reduced demand from China therefore presents a threat to salmon producers’ growth.
Considering that China’s foodservice industry accounts for 90% of the country’s total
consumption of salmon, the fall in Atlantic salmon imports of 30% between 2019 and 2020 is
perhaps lower than expected. Following the country’s national lockdown and the detection
of COVID-19 in a seafood market in June, the second half of the year saw China’s salmon
imports plummet by 62% compared with the same period in 2019. As in other popular
salmon markets, Chinese salmon consumption is now shifting from foodservice to retail.63
Despite suspending the import of European salmon after the discovery of the virus at a
seafood market, Norwegian salmon increased its proportion of China’s market share (from
36% in 2019 to 42% in 2020), although absolute import volumes fell. Chilean salmon imports,
meanwhile, saw their market share in China fall from 35% to 20%.64
Figure 14: China’s Atlantic salmon imports
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The Future of Salmon Production
Supply growth is expected to tighten in 2021, with less fish stocked in 2020 due to postponed
harvests, and an oversupply of salmon stored in freezers as foodservice’s hoped-for recovery
hangs in the balance. Predictions for Chilean supply in 2021 range from between 608,000 and
706,000 tonnes, or a year-on-year drop in harvest volumes of between 3% and 15%.65
The outlook for salmon production is more promising in the long term, with signs
indicating continued growth for the sector. The implications of the shift to retail is seen
by many as a positive for future growth,66 with Mowi predicting that the surge in retail
demand will offset losses from foodservice.67,68 As foodservice becomes more dynamic
through online channels and deliveries, so demand for salmon through foodservice will
become more important to the sector.
Indeed, the FAO69 has advised the seafood industry to continue to innovate and adapt
products, distribution channels and marketing campaigns to reflect the new market landscape,
as we continue into uncertainty this year.
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The findings of the Coller FAIRR Protein Producer Index are available online at
www.fairr.org/index, an interactive website assessing 60 of the largest listed global
meat, dairy and aquaculture companies against ten environmental, social and
governance factors.
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See FAIRR’s research and engagement resources on the aquaculture sector at
www.fairr.org/engagements/sustainable-aquaculture
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