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FUNDAMENTAL ISSUES IN THE SALMON FARMING DEBATE 

Gunnar Knapp, University of Alaska Anchorage, Gunnar.Knapp@uaa.alaska.edu 

ABSTRACT 

As world farmed salmon production has grown, so has the intensity of the debate over salmon farming.  
Critics have characterized salmon farming as environmentally, economically and socially unsound and 
irresponsible.  This paper argues that underlying much of the salmon farming debate is a far broader 
debate over many of the market-oriented institutions which govern or influence economic production and 
consumption in market-based economies.  The rapid growth of the salmon farming industry may be 
considered a textbook example of how these institutions lead to innovation, investment, growth and 
economic change—as well as accompanying economic, environmental, social and political concerns.  To 
varying extents, explicit or implicit in specific critiques of the salmon farming are broader critiques of the 
global market economic system and globalization.  The paper reviews several examples which illustrate 
different fundamental economic and political issues underlying the salmon farming debate.  It is 
important to recognize these fundamental issues underlying the farmed salmon debate, and the economic 
and political assumptions underlying normative conclusions about salmon farming. 
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INTRODUCTION 

World farmed salmon production has grown very rapidly over the past two decades (Figure 1).  As world 
farmed salmon production has grown, so has a wide-ranging debate about salmon farming in North 
America and Europe.  
 
Critics of salmon farming have characterized salmon farming as environmentally, economically, and 
socially harmful, and some have suggested that farmed salmon may be dangerous to eat.  They have 
argued that the salmon farming industry should be more strictly regulated, limited in scale and location, or 
banned; and that consumers should not buy farmed salmon. 
 
In response, supporters of salmon farming have argued that environmental and health risks are of salmon 
farming are low and can be further reduced; that salmon farming has brought substantial benefits to both 
producers and consumers; and that the critiques of salmon farming are inaccurate, exaggerated, 
unsubstantiated, and/or cynically motivated. 
 
There are a wide range of participants in the salmon farming debate.  They include scientists, non-
governmental organizations, politicians, editorial writers, and chefs—as well as participants in the farmed 
and wild salmon industries; the fish processing and distribution industries, and the retailing and food 
service industries.  
 
The salmon farming debate is complex.  It is not one but rather many debates over many different local, 
regional, national and international issues.  Many of the issues relate to where and under what regulatory 
conditions salmon farming should be allowed.  In support of their positions, critics and supporters offer a 
wide variety of arguments about negative or positive effects of salmon farming.   
 
The stakes in the salmon farming debate are high. Both the farmed and wild salmon industries are multi-
billion dollar industries. From the perspective of salmon farming supporters, sustained criticism of salmon 
farming has slowed the expansion of the industry, added to regulatory costs, and reduced prices and sales.  
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From the perspective of salmon farming opponents, salmon farming has severely depressed markets for 
wild salmon and has imposed significant environmental costs.   
 

Figure 1:  World Salmon Production:  Wild and Farmed 
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Table 1 summarizes some of the arguments related to some of the issues in the salmon farming debate.  
Figure 2 provides examples of material posted on the websites of major critics and supporters of salmon 
farming.  Figure 3 shows a t-shirt, a newspaper advertisement and bumper stickers opposing salmon 
farming. 
 
The purpose of this paper is not to review or evaluate the many different issues and arguments in the 
salmon farming debate.  We assume that the reader is generally familiar with the issues and the 
arguments.  (For those readers who may not be, the websites referenced in Figure 1 provide a good 
overview of the arguments made by critics and supporters of salmon farming, as do sources listed in the 
references.  For a balanced review of many of the issues in the debate, see Gardner and Peterson, 
“Making Sense of the Salmon Farming Debate” (2003)).   
 
Rather, the purpose of the paper is to describe fundamental economic and political issues underlying 
much of the salmon farming debate.  To understand the salmon farming debate, we need to recognize the 
role of these issues in the debate.   
 
FUNDAMENTAL ISSUES IN THE SALMON FARMING DEBATE 
 
Underlying much of the salmon farming debate is a far broader debate over many aspects of what we may 
refer to as the “global market economic system.”  Defined broadly, the global market economic system 
includes the market-oriented institutions, laws and regulations which govern or influence economic 
production and consumption in market-based economies.  Underlying this system is the principle of 
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market allocation of resources, with limited government intervention to correct for situations where 
markets are not perceived to work well, such as protection of the environment and protection of public 
health.  One consequence of the global market economic system is “globalization” of the world economy, 
with rapidly expanding trade, international investment, and economic, social, and political change. 

Table 1:  Selected Issues in the Salmon Farming Debate 
Issue Critiques Responses 

Local environmental 
effects of salmon 
farming 

*Salmon farms cause pollution 
*Salmon farms have adverse effects 
on wild salmon stocks, including the 
spread of disease;  genetic risks from  
intermingling of escaped farmed 
salmon with wild stocks; and risks of 
the introduction of non-Native farmed 
species. 

*Risks and impacts are low in 
comparison with benefits 
*Risks and impacts can be reduced 
and managed 

Use of feeds made 
from wild fish 

*Salmon farming increases pressure 
on wild fish resources used for fish 
meal and fish oil 
*Salmon farming reduces rather than 
expands total edible fish supply. 
*Future production potential is 
limited by availability of wild-fish 
based feeds. 

*Salmon farming uses fish meal and 
fish oil which would otherwise be 
used in other ways, such as for 
poultry production.  
*Feed conversion efficiency is 
increasing. 
*Substitution of grain-based feeds can 
occur. 
 

Economic effects of 
salmon farming on the 
wild salmon industry 

*Farmed salmon has hurt the wild 
salmon industry by flooding markets 
and depressing prices 
*Farmed salmon receives unfair 
“environmental subsidies” because 
farmers don’t pay for environmental 
costs they impose. 

*Farmed salmon has benefited 
consumers by providing a healthy, 
affordable product year round. 
*There is room in the market for both 
wild and farmed salmon. 
 

Health risks of farmed 
salmon 

*Farmed salmon contain unsafe levels 
of PCB’s and other contaminants. 

*Contaminant levels are low relative 
to established guidelines 
*Contaminant levels are low relative 
to levels for other proteins, including 
some wild salmon 
*Farmed salmon have positive health 
benefits relative to other proteins 
*Contaminant levels are falling. 

 
In both developed and developing economies, there is continuing political tension over the global market 
economic system and globalization.  Supporters argue that markets have been the driving force in 
economic growth and the economic prosperity of developed nations.  They argue that nations which have 
relied most on markets have experienced the most rapid economic growth and have the highest economic 
standard of living.   
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 Figure 3:  Images from the Salmon Farming Debate 
Bumper Stickers 

 
 

T-Shirt 

  

Advertisement in the New York Times, October 31, 2003 
paid for by the Coastal Alliance for Aquaculture Reform 

 
 
 
 
Critics of the global market economic system express multiple concerns about the environmental, 
economic, and political consequences of reliance on markets.  They express concerns over the 
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environmental costs associated with “externalities;” “unfair” market outcomes due to inequitable 
distribution of wealth and political power; lack of local, regional and national control over economic 
outcomes; and social and cultural problems arising from rapid market-driven change.  They express 
philosophical concerns about “profits” and self-interest as a motivator for individuals and societies. 
 
The growth of salmon farming has been driven by the global market economic system and is part of the 
process of globalization.  Markets (and the profit motive) have driven investments in salmon farming 
research, production facilities, and marketing.  Markets have driven the location of salmon farming 
operations and choices of feeds.  Markets have driven consolidation and vertical integration in the salmon 
farming industry.  Trade has allowed most world farmed salmon production to be sold in export markets.  
The rapid growth of the salmon farming industry may be considered a textbook example of how the 
global market economic system leads to innovation, investment, growth and economic change—as well 
as accompanying economic, environmental, social and political concerns.   
 
To varying extents, salmon farming critics argue, explicitly or implicitly, that the specific concerns 
associated with salmon farming arise from elements of the global market economic system which gave 
rise to the salmon farming industry.  Explicit or implicit in specific critiques of the salmon farming are 
broader critiques of the global market economic system and globalization.  Table 2 provides several 
examples. 
 

Table 2 

Elements of the Global 
Market Economic System

Role in the Salmon Farming 
Industry

Specific Critique of Salmon 
Farming

General Critique of Global Market 
Economic System

Multinational corporations

Corporate organization 
facilitates efficiencies in 

production and marketing of 
farmed salmon.

Large multinational salmon 
farming corporations control 

most farmed salmon 
production.

Large multinational corporations 
wield excessive power and place 

profits ahead of local and national 
well-being

Free trade
Lower wages give Chilean 

salmon farmers and processors 
a competitive advantage

Lower-cost Chilean salmon 
"unfairly" outcompetes higher-

cost North American wild 
salmon

Free trade harms traditional 
producers and leads to 

exploitation of workers in poorer 
countries 

Market allocation of fish oil 
and fish meal

Markets allocate pelagic 
species for use in farmed 

salmon feeds (rather than for 
poultry feeds or direct human 

consumption)

Salmon farming results in a net 
loss of potential edible fish 

protein

Consumers in rich countries raise 
prices for consumers in poor 

countries, and add to 
environmental pressures on 

natural resources

Market allocation of 
consumer products

Salmon farmers enhance visual 
appeal of products with 

coloring

Farmed salmon is artificially 
colored and "unnatural"

Marketing and consumerism 
promote consumption of inferior 

and unnecessary products

Institutions for 
environmental regulation

Regulatory process allows for 
use of public waters

Regulatory standards for 
salmon farming are 
insufficiently strict

Regulatory institutions are 
"captured" by industry and don't 

adequately protect the 
environment

Institutions for food safety 
regulation

Farmed salmon meets food 
safety regulatory standards

Health guidelines for fish are 
insufficiently strict

Regulatory institutions are 
"captured" by industry and don't 

adequately protect consumer 
health

Selected Elements of the Global Market Economic System:
Role in the Salmon Farming Industry and Corresponding Critiques

 
 
We do not intend in any way to imply that all critics of salmon farming would subscribe to all or any of 
the general critiques listed in Table 2.  However, we do suggest that elements of these general critiques 
are present, explicitly or implicitly, in much of the debate.   
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EXAMPLES 
 
We next review several examples which illustrate different fundamental economic and political issues 
underlying the salmon farming debate.  Our purpose is not to argue for or against salmon farming, or to 
take a position on any of these issues, but rather to illustrate the nature of the issues present in the debate. 
 
Economic Effects of Salmon Farming on the Wild Salmon Industry 
 
Many salmon farming critics assert that salmon farming is “bad” because it has harmed wild salmon 
producers by flooding world salmon markets and depressing prices: 
 

“Farm salmon overproduction . . . has driven the price of all salmon to all-time lows.  
This forces Canadian and American farms to slash jobs to remain competitive and has 
brought ruin to coastal fishing communities across the Northern Hemisphere (which 
depend on a fair price for their wild catch).” (Volpe, 2004) 
 
“By flooding the market with their product, they’ve put harvesters of wild fish—and the 
communities that depend on them—in an economic squeeze.”  (Ecotrust, 2003) 

 
Many economists would argue that this kind of competition is an integral part of the dynamics of market 
economies which leads to improvements in economic efficiency, lower prices, and ultimately increased 
consumer well-being.  From the perspective of consumers, salmon farming has made salmon more widely 
available and cheaper—which might be considered a “good” outcome.  Thus, underlying assertions about 
economic harm to the wild salmon industry from farmed salmon is skepticism over a a fundamental 
dynamic of the global market economic system. 
 
Environmental Costs of Salmon Farming 
 
A major argument of salmon farming critics is that the farmed salmon industry doesn’t pay for the 
environmental costs that it imposes:  
 

“How can a food be so inexpensive in the supermarket but so costly both to our well-
being and the environment?  It’s because the economic groundrules hide the real costs.  
In the case of farmed salmon, these rules allow raw sewage to pour into coastal waters, 
and fatal epidemics to spread from farmed to wild fish.” (Ecotrust, 2003) 
 
“Market forces only work when truthful product labeling and public understanding of all 
the costs accompany them.”  (Volpe 2004)  
 
“If the World Trade Organization (WTO) permitted restrictions on the process of 
production, and not just on the quality of products, it would then be possible to restrict 
demand to fish originating from environmentally sound aquaculture systems. . . Changing 
the global trading system is a tall order, at least in the short run.  But reorienting national 
policies immediately toward an ecologically sustainable view of aquaculture is both 
feasible and necessary.” (Naylor et al, 1998) 

 
As implied by this quote, the underlying fundamental issue is the “economic groundrules” for salmon 
farming and all other kinds of production.  Even the most ardent supporters of markets recognize that we 
need to balance the benefits of economic activities with their environmental costs and risks, and to ensure 
that the “real costs” do not significantly exceed those considered by producers.  This raises a very wide 
variety of questions. 
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What kinds of regulatory institutions do we need for coastal marine activities such as salmon farming?.  
Who should make the decisions and on what basis?  How should we take account of risks which are 
difficult to quantify?  To what extent do consumers have an individual responsibility to consider 
environmental costs in their purchase decisions?  If so, in an increasingly complex society, how can 
consumers ever understand “all the costs” of the products they buy?  Whose claims should they believe 
about those costs?  Should trade regimes permit restrictions on production processes—in effect mandating 
similar levels of environmental production in other countries?  The answers to these questions are neither 
easy nor obvious, and how we answer them has implications far beyond salmon farming. 
 
Use of Fish-Based Feeds in Salmon Farming 
 
A number of salmon farming critics have argued that farming of salmon—a carnivorous fish—should be 
discouraged because it results in a net loss of edible protein: 
 

”. . Because of their dependence on wild-caught fish, shrimp and salmon aquaculture 
deplete rather than augment fisheries resources.” (Naylor et al, 1998) 
 
“The appropriation of aquatic productivity for fish feeds reduces supplies of wild fish that 
could potentially be consumed directly. . . New initiatives by governments and 
international donor agencies are needed to encourage farming of low trophic level fish 
with herbivorous diets.” (Naylor et al, 2000)  
 
“Three to five kilos of edible fish are used to make one kilo of farm salmon; a net loss of 
protein badly needed by humanity.” (Volpe, 2004) 

 
At its core, this is an issue about the proper role of markets in resource allocation.  The use of wild-fish 
based feeds in salmon farming is the result of several markets allocating resources to the uses in which 
they command the highest price.  Markets allocate some pelagic fish species for production of fish meal 
and fish oil (which are inputs to salmon feeds) rather than for direct consumption because those fish 
command higher prices as inputs to fish meal and fish oil than they would if they were sold for direct 
consumption.  Markets allocate fish meal and fish oil to salmon farming, rather than poultry farming and 
other uses, because fish meal and fish oil command higher prices as inputs to salmon farming. 
 
The argument that direct consumption of fish used for farmed salmon feed would be a “better” use 
depends on the assumption that the “best” use is that which results in the greatest amount of edible 
protein—a physical measure.  Many economists would argue instead that the “best” use of a resource is 
better determined by where it commands the highest price.  According to this argument, if edible fish 
protein from species used for fish meal and fish oil were “badly needed by humanity” as asserted above, it 
would command a higher price.  Noting that world agriculture faces chronic problems of  
“overproduction” and low prices, many economists assert that the terrible problems of hunger and 
malnutrition which stalk much of the globe derive from poverty which is attributable to bad economic 
policies--including insufficient reliance on markets--as well as wars and other catastrophes.    
 
Thus underlying the issue of the use of fish-based feeds are fundamental economic issues such as whether 
market allocation of pelagic fish is appropriate, and how (if not through market signals) we can know 
whether direct consumption of fish is a better use.  Underlying this debate, in turn, are fundamental 
political issues about the fairness of income distribution within poor countries, and between rich and poor 
countries. 
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A related issue in the salmon farming debate is whether salmon farming will be limited by the availability 
of feed: 
 

“. . . The growing aquaculture industry cannot continue to rely on finite stocks of wild-
caught fish.” (Naylor et al, 2000) 

 
Many economists might suggest that this is an issue which can be left to markets to determine.  If farmed 
salmon production increases to the point that fish meal and fish oil used for feed become scarce, feed 
prices will rise, which will cause farmed salmon prices to rise, slowing and eventually stopping growth in 
consumption and production.  The underlying issue is whether we can trust markets to make these 
adjustments. 
 
Another related issue is whether the increased demand for fish-based feeds will lead to over-exploitation 
of fish stocks used for feeds and other species which depend on them: 
 

“(The use of) ever increasing amounts of small pelagic fish . . . in aquaculture feeds . . . 
would clearly be disastrous for marine ecosystems.” 
 
“Most harvested forage fish stocks are already fished to their maximum . . . Increased 
catches of forage fish would reduce the amount of food available for predators such as 
large fish, marine mammals, and seabirds.” (Naylor et all, 2000) 

 
Here the underlying issue is whether these fisheries are well-managed to prevent over-exploitation.  If 
they are not, this raises the issue of whether the solution is to discourage salmon farming, or to strengthen 
the management of these fisheries.  The fundamental issue relates to whether or not our global fisheries 
management institutions for small pelagic fish are adequate, and if not whether reducing demand for these 
fish (thus lowering their economic value) is an appropriate solution.   
 
Other Concerns About Market Forces 
 
Some farmed salmon critics see salmon farming as typifying broader concerns with the global market 
economic system, such as industrial production, “artificial” products, “the shortsighted demand for more 
with less,” and “economic motives”:  
 

“Eating wild salmon connects us to natural cycles that are older and vaster than we are.  
Wild salmon is a natural food, not a manufactured one.  By contrast, a farmed salmon is 
about as natural as a hormone-laden feedlot steer.” (Ecotrust, 2004) 
 
“Wild salmon get their beautiful hue from the prey they eat.  But their farmed cousins 
rely on a dye to color their flesh pink.” (Ecotrust, 2003) 
 
“The moral of this story resonates far beyond the farm salmon debate, coloring all 
industrial agriculture.  . . So long as market forces alone shape how our food is produced, 
we will be faced with similar reality checks (reports of health risks of farmed salmon) 
with increasing frequency and magnitude .. . Indeed, the current crop of toxic farm 
salmon stories appearing in this paper compete for page space with mad cow disease 
coverage, transgenic crops and the like—all born of the shortsighted demand for more 
with less.” (Volpe, 2004) 

 
“Promotion of shrimp and salmon farming in both rich and poor countries is being driven 
largely by short-run economic motives . . .” [Naylor et al, 1998] 
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As suggested in these quotes, salmon farming critics acknowledge that they have the same concerns with 
other “industrial agriculture” such as beef production.   These critiques raise very broad issues, such as 
the cost implications of more natural and smaller scale food production, how to counter the market forces 
that lead to “industrial agriculture,” or how best to restrict or control “short-run economic motives.”    
 
CONCLUSIONS 
 
Why is it important to recognize the fundamental economic and political issues underlying the farmed 
salmon debate?   It is important because it affects how we should evaluate the arguments about whether 
salmon farming should be encouraged or discouraged, and whether consumers should or shouldn’t eat 
farmed salmon.  We should carefully examine the underlying economic and political assumptions on 
which these arguments are based. 
 
Where scientists offer normative judgments about salmon farming, we should carefully consider whether 
we agree with the scientists’ underlying economic and political assumptions.  For example, if a scientist 
argues that using small pelagic fish for farmed salmon feed is wrong because it results in less edible 
protein, we should carefully consider whether we agree with the underlying implicit assumptions that 
using small pelagic fish for direct consumption is a “better” use even if it results in a lower net value 
derived from the fish, that small pelagic fish should be allocated in some way other than by markets, and 
that we should protect these fish resources by discouraging growth in end-market demand for fish oil and 
fish meal.    
 
We should also consider the expertise of “experts’ in the farmed salmon debate.  Consider, for example, 
the following conclusion from a newspaper opinion article by of a university professor of “fisheries and 
seafood ecology”: 
 

“This industry is clearly a net-loss proposition, whether viewed from the ecological, 
social or economic perspective . . .”  (Volpe, 2004) 

 
We should not necessarily assume that this author has the expertise to evaluate salmon farming from an 
economic perspective—any more than we should assume that an economist would have the credentials to 
evaluate salmon farming from an ecological perspective.  Rather than assuming expertise across these 
broad fields, we should carefully evaluate the author’s ecological, social and economic analysis—and his 
underlying political assumptions. 
 
Complex resource issues such as the salmon farming debate pose a special challenge and responsibility 
for peer-reviewed scientific journals, which serve as a seal of approval for “good” science, and carry 
significant weight in the public debate over salmon farming.  Editors and reviewers for scientific journals 
should recognize broad underlying economic and political issues and assumptions.  While scientists have 
a role to play in political debates over resource issues, they should explicitly distinguish between 
scientific findings and political opinions.  Ultimately the objectivity and credibility of scientific journals 
and science is at stake. 
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