The commercial salmon industry, born just thirty years ago, is the third largest aquaculture specie by
volume and is poised for continued growth.1 It has been one of agriculture’s great success stories.
Though experimental salmon farming began as early as the 1960’s, it did not reach commercial scale
until the early 1980’s in Norway. Since then, it has grown from a 20 thousand ton cottage industry to a
two million ton, $10 billion global industry, transforming the economic outlook of rural communities in
Norway, Chile, Canada, and other salmon-producing countries. The industry has dramatically expanded
the world’s salmon supply far beyond what is possible from wild catch fisheries. Farmed salmon
production surpassed the wild catch in 1999 and is now two-thirds of the combined production.
Falling salmon prices initially fueled demand (as a result of increasing efficiencies) but for the past ten
years, demand has outstripped supply, resulting in higher prices. Industry growth, however, has not
come without resistance, particularly from environmental and health non-governmental organizations
(NGOs) expressing concerns about high levels of mercury in farmed salmon, disruptions to marine
ecology due to increased harvest of forage fish for fish meal and fish oil, pollution from seawater cages,
and increased risk of disease to wild salmon stocks. Improvements in production science, diet,
management, and regulation have met these critics head on.
The industry is positioned for continued growth in both volume and prices, creating an even greater
opportunity in the future. Presently, growing demand is being driven by consumers’ increasing
awareness of the health benefits of a diet rich in omega-3 fatty acids, a growing acceptance for
consuming farmed fish, the sustainability of production, and a stable, year-round supply. The health
benefits of salmon, in particular, will drive growth in the salmon industry as a growing body of research
demonstrates the dietary effectiveness of omega-3 fatty acids, particularly EPA and DHA, in reducing
heart disease and other diseases. Additionally, the U.S. Department of Agriculture is advocating, in their
updated dietary guidelines, a doubling in the per capita consumption of seafood.
Farmed salmon has a constrained production capacity, however, which will limit new supply for the
future. This should prove profitable for the industry. Unlike other farmed fish, salmon farming can only
be conducted in certain geographic and environmental conditions. Optimal conditions are only found in
Norway and Chile, and to a lesser extent, in Canada, the United Kingdom and the Faroe Islands. With
the exception of Chile, the world is currently at or near the limits of production based on government
regulation of biomass and limited farming sites. Chile, the second largest producer and historical driver
of industry supply growth, is projected to increase year over year production by only 1.4 percent
through 2015, and over the same period, the industry as a whole is expected to only grow supply at 3.7
percent. Future growth is quite modest compared to historical average annual growth of 7 percent. In a
supply constrained world, we think investments at the production level are the optimal place to benefit
from the new paradigm.
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Furthermore, salmon is much more efficient than chicken, cows or other terrestrial animals at
converting feed to safe, nutritious food. Farmed salmon is eight times more efficient at converting feed
to protein than beef and nearly twice as efficient as poultry.
The bottom line: salmon is “wealthy, healthy, and wise”—a smart investment choice, a healthy food,
and a wise use of the earth’s scarce resources.

Aquaculture has experienced an extraordinary rise over the past 40 years to become a major contributor
to the world’s food supply. The leading trend driving global aquaculture is the same as the trend driving
growth in the beef, pork and poultry industries: as world’s population grows and people become
wealthier, they consume more protein.
While seafood is the single largest segment of the
worldwide animal protein supply, unlike other
animal proteins, historically seafood was primarily
supplied from wild capture fisheries. According to
the Food and Agriculture Organization of the United
Nations (FAO), in 1980, wild caught fisheries
accounted for over 90 percent of the world’s supply
of fish and seafood. By 2010 world supply more
than doubled with three-quarters of the growth
coming from aquaculture.2 Wild capture did grow
approximately 30 percent over this 40-year period,
but that growth took place largely between 1980
and 1990. Since 1990, supply from wild capture
fisheries has grown by just 4 million metric tons
whereas supply from aquaculture has grown by
over 60 million tons.

Source: Food and Agriculture Organization

With the projected growth in demand for seafood,
global supply from aquaculture is anticipated to
grow nearly an additional 30 percent by 2021, faster
than any other animal protein.3 The world
continues to experience an agricultural revolution
that has gone largely unnoticed.
The reason this “revolution” has not received more
attention is because it hasn’t been a revolution in
the developed world, but rather in the developing
world, particularly in China. While the growth and
development of China, India, and Southeast Asia are
critical global trends that will impact every segment
of our economy, AGR is primarily focused on food
and agriculture companies in the developed world,

All rights reserved, AGR Partners, © October 2013

Source: OECD, FAO

2

primarily investment grade and OECD countries. Given that
focus, one outlier in the top 10 aquaculture producers stands
out: Norway. Why is this country of 5 million people a
dominant aquaculture producer? The answer: salmon.
Norway was the world’s leader in salmon farming, producing
33 percent of the global supply in 2008.4
Salmon farming began in the late 1960’s in Norway, but didn’t
reach commercially significant quantities until the early 1980’s.
Since that time, salmon production in Norway has grown from
less than 10,000 tons to over 1 million tons of annual
production, a 100 fold increase in thirty years. As the industry
grew in Norway it also spread to other parts of the world that
possessed the right environmental conditions – protected
marine sites, optimal seawater temperatures, high oxygen
levels and, steady currents. These conditions are primarily
found between the latitudes of 40-70 degrees North and 40-50
Source: FAO Fisheries Database
degrees South. Countries that developed significant salmon
farming industries include Norway, Chile, Canada, the United
Kingdom, and Faroe Islands. Smaller industries have developed in Australia, the United States, New
Zealand, Ireland, Japan, and Iceland.
Currently the world production of farmed salmon and trout is nearly 2.5 million metric tons and has a
production value of over $10 billion, with Norway and Chile accounting for over 80 percent of the
world’s supply. Two factors have led to these two country’s dominance in the world farmed salmon
market. First and foremost, both countries have long, protected coastlines with the right environmental
conditions for raising salmon. Second, the social and political environment has favored the
development of the salmon industry, which has expanded economic opportunities in remote regions of
both countries. Other countries either have limited geography suitable for salmon farming or marginal
environmental conditions. In the United States and Canada, the industry has also faced significant
political resistance.

Global demand growth for salmon has been extremely strong over the past 30 years. Salmon has a
history of being a highly valued seafood in Europe, North America and Japan. The increasing efficiency
and availability of farmed Atlantic salmon production has brought down the real price of salmon by over
70 percent from the early 1980’s (when commercial salmon farming began) to 2002. Since 2002, prices
have steadily moved up. In spite of supply increasing 60 percent from 2002 to 2011, the nominal price of
salmon rose by approximately 70 percent as input prices increased and demand continued to grow
strongly. In real terms the price of salmon in 2011 remained less than half its price in the 1980’s.
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Global Supply Growth Impact on Price

Source: FAO and AGR Partners

Source: Arctic Securities

Salmon prices are highly correlated to the year over year change in global supply. Historically, if year
over year supply increased less than 6 percent then price levels were either maintained or increased. In
years where supply growth was greater than 6 percent, prices typically fell. For example, supply grew by
a 14.7 percent compound rate between 1990 and 2000 and prices fell. Between 2001 and 2011 supply
growth declined to a still healthy compound rate of 5.2 percent and prices rose. While the industry had
experienced falling prices in the early years as production increased, returns were sufficient to drive
further investment in production. When prices began to rise after 2002, demand continued to grow,
accommodating increasing production at higher prices.
Salmon farming has demonstrated both growth and the capacity to maintain sustained increases in
price.

Salmon farming takes place in a small number of countries and production is concentrated in Norway
and Chile because salmon require clean, cold,
well oxygenated water to grow. Additionally,
the farming of salmon in seawater net pens
requires a significant level of protection from
wind and waves created by severe weather in
the open ocean, generally found in fjords or
other protected marine environments. Finally,
because salmon are raised in seawater, each
production region has a limited capacity for
production without significantly increasing the
threat of disease or environmental degradation.
Every salmon-producing country has established
significant government regulatory structures
Source: Kontali, AGR Analysis
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that act as barriers to entry based on the
provision of licenses to locate seawater farm
sites, producer’s biological performance, and
other criteria.
The countries that were first to develop
salmon farming industries are also the most
advanced in their development. Of the
major producers, Norway, the United
Kingdom, and Canada have highly developed
salmon farming industries. Based on growth
rates, geography, and government
regulatory management actions, we can
firmly establish that the industry in these
countries has reached maturity with
limited opportunity for growth outside of
existing sites. The three-year compound
growth rates in the top five producing
countries has dropped consistently since
2001 from a high of 15 percent to 4
percent prior to the Chilean ISA outbreak
in 2007.
If the top five producers, who account for
over 95 percent of global production, are
at or near maximum capacity and not
capable of driving high growth rates, the
question remains whether there is a
potential producer outside of the top five
capable of producing disruptive levels of
supply. Since 2000, producers outside of
the top five salmon-producing countries
have only added a cumulative 27,000
tons of production, just 2 percent of
global supply in 2011. Russia, who has
built an 8,500 ton farmed Atlantic salmon
industry in the last five years, may have
the potential for further growth based on
production in the far north of Norway.
However, industry analysts believe
environmental (water) conditions in the
North Atlantic are too cold and Siberia
lacks the basic infrastructure to support
an industry without significant long-term
development.

Source: Kontali, AGR Analysis

Source: Kontali, Industry interviews, AGR analysis

Source: Kontali

In Norway, farming licenses have only been issued in six years since 1982 and the last licenses to be
issued were in 2009. Norway is currently near the operational limit of the existing license capacity.
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While the government has indicated they will issue licenses equaling 4 percent potential growth in the
near future, these new licenses have been termed “green” licenses, which will carry production
limitations and regulation beyond what exists under existing licenses. Similarly, in Canada, no new
licenses have been issued since 2007 and in the United Kingdom, growth has been low over the last ten
years.
Chile remains the one major producer with the potential for disruptive growth, particularly given the
impact on price of Chile’s rapid increases in production in 2011 and 2012. While disruptive in the short
term, Chile’s growth over the last two years has only resulted in reaching production levels prior to the
2007 ISA outbreak. Most analysts forecast that under the new regulatory regime and areas currently
licensed for salmon production, Chile can increase total annual salmon and trout production to 1 million
tons. This would be a 30 percent increase over 2012 production and while large, Chile’s undeveloped
capacity would add just 9 percent to current total global production by 2020 or 1.1 percent compound
growth to the industry. With a three-year production cycle, it will take several years to begin to bring
this capacity online.
AGR believes the change in supply growth potential represents a significant change in the industry going
forward and that the limits on new capacity additions will contribute to increasing franchise value. As
represented by the value of production licenses in Norway, franchise value is well established and has
increased significantly since 1993 with license values having risen from approximately 200,000 NOK to
30-50 million NOK currently, a more than 100-fold increase in value. With regulated entry limiting the
potential for increasing production, demand growth, and rising prices, salmon farming licenses are and
will continue to be real assets that produce real returns.

Salmon possesses two major, related opportunities for significant improvement in demand: large
quantities of beneficial omega-3 fatty acids and the rising popularity of the fish-rich Mediterranean diet.
Medical and nutritional research is consistently identifying positive health benefits from the
consumption of omega-3 fatty acids, in particular DHA and EPA (docosahexaenoic acid and
eicosapentaenoic acid), two essential fatty acids found in cold water fish. According to the Mayo Clinic
the primary, medically demonstrated benefits include:
• Reduced risk of coronary heart disease
• Hyperlipidemia (triglyceride lowering)
• Reduced hypertension
• Secondary cardiovascular disease prevention
Additional benefits may include:
• Improving respiratory and cardiac health
• Reducing risk of age-related macular degeneration
• Reducing stress-related aggression and mood and impulse control (ADHD)
• Aiding in infant eye and brain development
• Improving neurological function
• Improving immune function and reduction of inflammation
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In total the Mayo Clinic identifies 75 confirmed and potential benefits from consumption of fish oil and
omega-3 fatty acids at both normal and therapeutic levels.5
There are two primary ways to achieve recommend daily consumption levels of omega-3’s: consume
fish a minimum of 2 times per week or take supplemental fish oil. According to the Harvard School of
Public Health:
“An analysis of 20 studies involving hundreds of thousands of participants indicates that eating
approximately one to two 3-ounce servings of fatty fish a week—salmon, herring, mackerel,
anchovies, or sardines—reduces the risk of dying from heart disease by 36 percent.”6
Similarly, the American Heart Association recommends the following:
“The American Heart Association recommends that consumers without documented coronary
heart disease (CHD) eat a variety of fish, preferably oily fish (salmon, tuna, mackerel, herring and
trout), at least twice a week. Consuming fish oil supplements should only be considered by
people with heart disease or high levels of triglycerides who consult with their physicians.
People with documented CHD are advised to consume about 1 gram per day of the fish oils EPA
and DHA (eicosapentaenoic and docosahexaenoic acids), preferably from oily fish, although
EPA+DHA supplements could be considered in consultation with their physicians.
People who have elevated triglycerides may need two to four grams of EPA and DHA per day
provided as capsules under a physician’s care.”7
Both the Harvard School of Public Health and the American Heart Association recommend consuming
salmon or other fatty fish at least twice per week and salmon tops their list of recommended fish. The
reason becomes clear when you review the 10 commonly consumed fish. Salmon is the highest in
omega-3’s and has at least two and a half times more omega-3 fatty acids than the next highest source.

Currently the average American consumes just 100-200 mg of EPA and DHA per day. The World Health
Organization and governmental health agencies in several countries, however, recommend 300-500 mg
daily consumption. And the American Heart Association recommends 250-500 mg daily. At these
recommended levels, salmon is the only commonly consumed fish that has the omega-3 content to
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meet the minimum thresholds. In fact, two 3 oz. servings of salmon per week would provide the
maximum recommended recommendation of 500 mg per day.
The second, and potentially greater, health trend that will favor increasing levels of fish and salmon
consumption is the growing popularity of the Mediterranean diet and its promotion by government food
and health agencies. 8
Public messaging about food and health has been changing dramatically and seems to be favoring a
promotion of seafood consumption as a key to improving health. This creates the potential for a step
change in demand for salmon. The United States dairy industry is an example of how government
promotion of dietary guidelines can impact food and agriculture. In the 1930’s, the United States
government began promoting fluid milk consumption as a key driver of good health. The combination
of increased availability of high-quality milk and the public promotional campaign drove increased per
capita milk consumption. Government promotion became government policy in 1946 with the passage
of the National School Lunch Act which mandated that school lunches include between one-half and two
pints of milk. This support of the industry contributed to both a growing market for milk and other dairy
products and a lasting consumer perception of dairy as a health food.
The current emphasis on seafood as a key to improved health is very similar to the campaign for milk
that began in the 1930’s. In the United States, multiple government agencies including the U.S.
Department of Agriculture (USDA), Food and Drug Administration (FDA), National Institute of Health
(NIH), Environmental Protection Agency (EPA),
National Oceanic and Atmospheric
Administration (NOAA) and even The
Department of Energy (DOE) are engaged in
promoting increased consumption of seafood.
While seafood went unmentioned in the 2005
recommendations, in 2010 the USDA’s Dietary
Guidelines for Americans recommended
consuming at least 8 oz. per week of fish (8-12
oz. of fish per week for pregnant women) and
replacing some meat and poultry with seafood.
The average American consumes 15 pounds of
seafood per year,9 so achieving dietary targets
would require a 72 percent increase in fish
consumption. While this may seem like a
dramatic dietary change, it is only 5.5 percent of
total meat consumption and is relatively small
when compared to changing trends in beef and
chicken consumption over the past 30 years,
which, respectively, have decreased by more
than 20 pounds and increased by more than 30
pounds. The model of poultry is particularly
interesting because it clearly demonstrates the
possibility of doubling consumption based on
both increasing availability and consumer health
perceptions.
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While AGR cannot predict or
forecast a step change in fish
consumption, we can affirm that
based on research on omega-3s
and observations of increasing
promotional efforts by
government food and health
agencies, fish is being positioned
for significant growth above
historic trends. This potential
upside is supported and compounded by the addition of salmon in most large
food service channels.
Major diet trends in the US have historically had significant impacts on consumption trends and the
relative demand for key items. During the peak popularity of the Atkins diet, which recommended a low
carbohydrate diet, beef reversed a decades-long decline in per capita consumption in 1998 and peaked
6 years later in 2004 when interest in low carbohydrate diets began to subside. Bacon and egg sales also
rose to high levels as the Atkins diet increased in popularity from the late 1990’s to 2004. On the other
hand, pasta sales fell by more than 10 percent, contributing to the bankruptcy of pasta maker New
World Pasta whose brands include Ronzoni and American Beauty. Falling demand from the shift away
from carbohydrates has also been cited in the bankruptcies of Interstate Bakeries (Hostess), and Krispy
Kreme.
When aligned with research into the benefits of omega-3’s and promotion from government and health
agencies, we believe the current movement toward a Mediterranean diet high in fish, fruits, vegetables,
nuts, and olive oil has the potential to drive significant incremental demand for salmon. The increase in
demand from a diet-driven shift is unlikely to be more than 10 percent due to the rate of adoption
among consumers, but as in the case of beef during Atkins diet adoption, a 10 percent increase in
demand can have a significant impact on price. We believe a similar impact could occur in the salmon
industry, where an increase in fish consumption, driven by diet adoption in the United States, raises
prices above expected trend levels. This increase in marginal pricing would have a significant upside
impact on salmon producer margins, profitability, and therefore, investment returns.

ASSESSMENT OF KEY RISKS
Similar to AGR’s evaluation of the potential for positive upside events, our process seeks to identify the
potential negative events that could impact an investment, evaluate them, and develop a point of view
with regards to the magnitude of risk they represent. In the evaluation of salmon, we identified the
following risks, outside of normal operational risks:
• Risk of new diseases leading to a significant, ongoing reduction in maximum production levels
• Negative impacts on demand or increase in production costs from ongoing criticism and actions
taken by environmental non-governmental agencies (NGOs) including:
 Consumption of farmed salmon should be limited because of the risk from ingesting
environmental pollutants, particularly PCBs and mercury,
 Use of fish meal and fish oil in salmon feed places undue pressure on marine resources
that negatively impacts the marine environment,
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Salmon farming operations and escaped salmon represent a significant risk to native,
wild salmon stocks,
Salmon farming operations in the open seawater represent a pollution risk to the
marine environment.

Every animal agriculture industry faces ongoing biological risks. Because salmon farming is a relatively
young industry, commercially developed largely since 1990, there are significant ongoing improvements
being made in the management and control of biological risk. The 2007 infectious salmon anemia (ISA)
outbreak in Chile represents the type of risk AGR seeks to assess. As a result of ISA and efforts to
control the outbreak, Chilean Atlantic salmon production fell by two-thirds from 403 to 130 thousand
metric tons between 2007 and 2010. Two key questions arise with regards to the ISA outbreak: Was it
predictable and what is the likelihood that ISA or a similar outbreak could occur again?
ISA had previously broken out in every major salmon farming country and, in each case, the result was
significant improvements in the regulatory and management regimes. Chile’s laissez faire business and
governing culture allowed the industry to grow without developing the regulatory structures found in
other countries. Those regulatory structures, however, have prevented significant repeat outbreaks of
ISA. While Chile’s geographic isolation and species diversity had protected the industry for a long period
of time, when ISA finally arrived in the country, the lack of regulatory controls allowed the disease to
spread rapidly. Based on interviews with both companies operating in Chile and companies that chose
not to invest in Chile prior to 2007, the ISA outbreak was predictable. Similarly, based on the outcome
in other major salmon farming countries, including Norway, the United Kingdom, Canada and the Faroe
Islands, the regulatory changes made since 2007 in Chile should be sufficient to prevent future large
scale outbreaks. Additionally, these changes significantly reduce the magnitude of risk from other major
diseases by improving monitoring, reporting, and industry coordination and increasing the regulatory
and enforcement authority of key government agencies.
While it may seem counter-intuitive, it is our assessment that diseases exist and have been managed in
the salmon industry for the past 30 years, significantly reduces the future risk of a major outbreak of the
scale of Chile’s 2007 experience with ISA. Norway has numerous endemic diseases that impact
productivity, but are closely managed at both the producer and governmental level. The magnitude of
the social and economic impact from Chile’s ISA outbreak has led Chile to introduce a regulatory regime
capable of identifying and addressing future disease outbreaks. The level of investment in vaccines and
other preventative measures continues to increase across the salmon industry. As in other animal
production sectors, the improvements in vaccines and other disease treatments is likely to lead to
future, lasting improvements in both fish health and production efficiency.

Criticism by environmental NGO’s regarding the health benefits and sustainability of farm raised salmon
has previously garnered a great deal of media attention. As part of our evaluation of the salmon
industry we wanted to assess the validity and potential negative impact of these criticisms.
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1. Consumption of farmed salmon should be limited because of the health risk from ingesting
environmental pollutants, particularly PCBs and mercury. Despite ongoing promotion of the risk of
mercury in farm raised salmon by the environmental community, the scientific evidence clearly
demonstrates that mercury levels in farmed salmon are far below government thresholds, lower than
other fish, and even lower than wild salmon.

Source: IFFO (http://www.iffo.net/#)
Similarly, the potential risk from PCBs was highlighted in a 2004 article in Science that compared the PCB
levels of farmed and wild salmon.10 While the headline was that farmed salmon was higher in PCBs than
wild salmon and therefore a greater health risk, the fact is that farmed raised salmon is lower in PCB
levels than most other foods. While, on average, samples of farm-raised salmon in the study had eight
times the PCB levels of wild salmon, the article failed to report that samples of farmed-raised salmon
have less than two percent of the FDA limit of 2000 parts per billion. Most media attention following
the study also failed to address the fact that farmed salmon from North and South America, which
account for the majority of salmon consumed in the United States, had far lower PCB levels than salmon
from Europe.11 Additionally, by choosing wild salmon as the point of reference as opposed to other
major foods, the article significantly elevated the perceived risks from PCBs while failing to address
corresponding benefits from salmon
consumption. By focusing solely on the
risks and failing to address the health
benefits, the study’s authors did a
disservice to public health.
Harvard Medical School nutritionist
George Blackburn, MD, PhD, states that
although the risks associated with
contaminants in farmed or wild salmon
have yet to be proven, the health
benefits of eating salmon are well
established. “We have an epidemic of
bad eating habits and bad food selections
and that’s the forest that’s causing us so
much heart disease, so much cancer, so
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much obesity, and so much diabetes.
This study on salmon is not even a
branch on a tree in the forest
relative to this force of healthy food
that is so important to our longevity,
to the quality of our life and to
preventing us from having chronic
disease.”12
2. Use of marine resources: In their
native environment, salmon
consume a diet of small fish and
other marine animals. When salmon
Source: International Fish and Fish Oil Organisation and FAO data
farming began, to ensure proper
nutrition, diets were composed largely of fish meal and fish oil. As the industry grew, the use of fish
meal and fish oil in salmon feeds led to a criticism that salmon farming was putting added pressure on
the sustainability of forage fish biomass. Salmon feed is a major consumer of fish meal and fish oil,
accounting for 17 percent of global fish meal usage and 55 percent of global fish oil production.13 In
both cases there is no evidence that the industry is contributing to greater fish meal or fish oil
production. In fact, while fish meal use has shifted from use in poultry and swine production, global fish
meal production from whole fish has declined and an increasing share of fish meal production has come
from fish processing residues.
Advances in fatty oils derived from algae production are providing an alternative to fish oil. Algae is the
root source of omega-3’s. Dupont and AquaChile joined forces in 2011 to produce and feed salmon
omega-3’s derived from algae. The next decade will see tremendous advances in the commercialization
of algae-produced omega-3’s, thereby significantly reducing farmed salmon’s use of omega-3’s derived
from fish meal and fish oil.
Additionally, due to advances in diets and rising salmon prices, the share of fish meal and fish oil in
salmon and other aquaculture diets has declined. In 1990, salmon diets were composed of 59 percent
fish meal and 24 percent fish oil. By 2008, in Chile, the share had declined to 19 percent fish meal and 10
percent fish oil.14 Inclusion rates had dropped to nearly one-third from prior levels and are anticipated
to continue to decline with further advances in
nutrition.
Largely because of these declines in salmon
and other species, fish meal and fish oil
consumption in aquaculture has been flat to
declining since 2004. During this same period
salmon production has increased by 40
percent and overall aquaculture production
has increased by 50 percent. 15
While aquaculture and salmon are major
consumers of fish meal and fish oil, we believe
that the growing industry is and will be
sustainable and will not negatively impact
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marine resources, because: a) the rise of salmon farming and aquaculture resulted in no net increase in
fish meal and fish oil production, but rather, a redistribution of usage from other animal agriculture
sectors, and b) inclusion rates continue to decline and fish meal and fish oil usage has been flat as the
industry has grown.
With a 1.2 to 1 feed conversion ratio (feed in to fish growth), one of the lowest of any farmed fish and
nearly twice as efficient as chicken, salmon represents the highest and best use of scarce resources.
Why are fish more efficient converters of feed than land based animals? In rough terms, humans use
one-third of our calories to stand up, one-third to keep warm, and another third to power our brains
and move about—clearly fish have a fin up on us. Also, with fish, the majority of its meat is edible. For
Atlantic salmon, 68 percent of the fish is edible, compared to about 20 percent and 12 percent for
chicken and pork, respectively.16 Furthermore, farmed fish use very little fresh water in the production
cycle. Farmed Atlantic salmon require only 1,500 liters per kg of fresh water in production whereas
producing 1 kg beef requires 14,000 liters of fresh water consumption.17
3. Risk to wild fish: Salmon are raised in saltwater net pens. Environmental organizations suggest that
this kind farming represents three major risks to wild salmon stocks: a) escaped salmon can breed with
native, wild stocks, displacing wild mating and producing offspring that are less fit, b) escaped salmon
could establish invasive breeding populations in areas where they are not native and displace local,
native wild salmon stocks, and c) saltwater net pen rearing operations are a potential reservoir for
disease or parasites which could be passed to wild salmon or other wild fish. We believe these are
salient concerns. In pursuit of due diligence on the topic, we’ve researched these risks to assess the
salmon farming industry’s impact on wild fish.
The risk of escapes cannot be eliminated in net pen farming operations, but as the industry has grown
and equipment has become more advanced, escapes have declined significantly. Whereas early net
pens contained only 5,000 fish, a single pen can now hold up to 200,000 fish, worth over $2 million. As
the scale has increased, farmers have also made increasing investments in equipment to ensure this
asset is safe. We believe it is instructive of the changes that have taken place that Cermaq, a company
that produces 109,000 tons of salmon, reported just two escapes in 2011. Industry-wide, escape
incidences have been reduced through the adoption of production equipment capable of withstanding
increasingly adverse weather conditions like double-layer predator nets and other advancements.
These advances have led to significant environmental and economic benefits.
Though escapes have been reduced significantly, they do still occur on occasion. Therefore, the risk of
escaped salmon mating with native, wild stocks or displacing native, wild stocks merits consideration.
We believe several factors mitigate this risk. First, because farmed salmon have been raised in an
enclosed environment, they are not suited to survival in the wild. Few escaped salmon survive and most
succumb to either predation or starvation. From a genetic standpoint, farmed salmon would represent
a fraction of a breeding gene pool and would therefore represent a limited risk. The primary farmed
species, Atlantic salmon, is only native to the North Atlantic. The risk of Atlantic salmon breeding with
wild stocks would be limited to that area.
The second criticism related to the escape of farmed salmon is that escaped salmon could establish nonnative breeding populations. While this is a theoretical possibility, it is important to consider that
throughout the 19th and 20th centuries, government agencies attempted to establish Atlantic salmon
outside of their native range and reestablish breeding populations within their native range. These
efforts failed. Additionally, while there were significant numbers of escapes in Western Canada during
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the 1990s, no breeding populations of Atlantic salmon have become established. If invasive breeding
populations were going to be established outside of the North Atlantic, either by direct government
attempts or indirectly through escapes, we would already have observed its occurrence. The fact that it
has not happened in North or South America would indicate the risk is limited.
An additional criticism of seawater production of farmed salmon is that wild salmon face significant
disease risk from farmed salmon. We concede there is some risk, but find comfort in the fact that the
salmon farming industry has operated at scale for over 30 years and, to date, there is no evidence that
salmon farming has led to an increase in disease in wild salmon.18 Transfer of disease between wild and
farmed salmon stocks is not a risk that can be eliminated, but most countries take significant actions to
manage the exposure. In Norway, for example, farming operations are located away from salmon
migration routes to reduce the likelihood of disease transfer. It is impossible to eliminate theoretical
risks, but the industry and regulatory agencies have coordinated to ensure that, in practice, the risks are
miniscule.
With regard to risk to wild stocks, we believe it is important to note that while these are potential risks
in North America and Europe, Chile has no native, wild salmon stocks. Non-native Chinook salmon have
established populations in some Chilean rivers as a result of abandoned sea ranching operations.
Therefore, all of the above risks relating to disruptions of wild, native salmon populations would not be
applicable to Chile, the second largest producer of farmed salmon.
4. Seawater pollution: The final criticism of the salmon farming industry is that net pens in open
seawater represent a pollution risk to the marine environment. The critique states: so long as there is
free exchange of seawater in farming operations, fish or other wastes are emitted into the water with
bioaccumulation occurring below net pens. During the early stages of salmon farming development,
seawater pollution was indeed a problem. Small-scale operations took place in protected, fjord
environments with limited currents and water turnover, which led to bioaccumulation from uneaten
feed falling through the nets. These issues have been addressed both operationally and through
regulations.
To ensure that salmon have clean, well-oxygenated water, salmon farming operations have moved out
of shallow water environments and into deeper waters with significant currents. The larger amount of
water and current significantly disperse waste, limiting local accumulations. Additionally, because feed
is the single largest cost, farming operations have implemented significant operational changes to
eliminate feed waste. The use of cameras in net pens allows feed consumption to be closely monitored.
Through government regulation, farming operations are closely monitoring to ensure the health of the
surrounding marine environment. Regulations in every farming region require at least annual inspection
of the farm site and sea floor to ensure there is no accumulation of waste or other changes to the
environment. So long as salmon are farmed in net pens there will be some exchange of waste with the
surrounding environment. However, we believe the combination of operational and regulatory changes
that have taken place as the industry has developed are sufficient to address the risk of pollution and
impacts to the marine environment.
In summary, while it is impossible to eliminate any risk to wild salmon stocks from either genetic or
disease transfer, we believe salmon farming can and is being conducted in such a way as to reduce the
risks where they may occur. Additionally, the risks are not the same in all geographic areas. Lacking any
wild salmon populations, Chile would have the least risk of negative environmental impacts to native
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populations. Lastly, while open net pens do exchange waste with the marine environment, the impact is
minimal and well-regulated by government agencies.
AGR believes the balance of the evidence supports farmed salmon. And the industry will only continue
to improve in the future. Criticisms of the salmon farming industry and the consumption of farmed
salmon may have had merit historically, but, with the positive changes occurring in the industry as
outlined above, we believe the criticisms are no longer valid. While vocal critics still exist, arguments
against salmon farming have declined significantly since 2004. Since then, the safety and nutritional
benefits of farmed salmon have been continually demonstrated. It is our assessment that critics’ efforts
to influence consumers and limit the growth and development of the salmon industry are declining and
are not a material investment risk.

Based on the macro dynamics, salmon represents an attractive sector in which to pursue opportunities
for investment. Growing demand and the geographic and environmental requirements of production
are both favorable to positive long term returns. Increasing focus on omega-3’s for health and
promotion of seafood to reduce risk of heart disease create the opportunity for significant increases in
demand over current levels. If demand does rise significantly over current trend levels, given production
constraints, the result will be higher prices. We believe this combination of factors creates an operating
environment favorable to increasing margins and excellent cash flow and long term returns. Indeed,
salmon is “wealthy, healthy, and wise”—a smart investment choice, a healthy food, and a wise use of
the earth’s scarce resources.

AGR Partners is a private equity firm that cultivates long-term growth in companies seen as
indispensable assets of the agriculture and food value-chain. AGR facilitates late-stage growth,
strategic acquisitions, and ownership transitions via non-controlling investments in private and
public companies. AGR targets mature companies in investment grade countries, equity or
convertible debt structures, and an investment target size of $25-100 million. The firm is
headquartered in Davis, California, but its team and Advisory Board are represented across the
globe.
AGR Partners:
221 First Street
Davis, CA 95616
phone: 1.559.677.7073
email: info@AGRpartners.com
www.AGRpartners.com
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