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My Background for Talking About Aquaculture

I've spent many years studying markets for wild fisheries

It is impossible to understand seafood markets without
understanding what is happening in aquaculture

| have tried to learn as much as | can about aquaculture

| have visited aquaculture operations in Canada, Norway, Chile,
Iceland and Japan



Why am | here?

| was invited by NMFS
| am speaking for myself.
| am not representing
— NMFS
— the State of Alaska
— aquaculture proponents
— wild fisheries
| am not trying to argue for or against offshore aquaculture.

My goal is to discuss some of the economic issues relevant to
the debates going on in the United States over offshore
aquaculture.




What | think about aquaculture

Aquaculture is an emotional issue in Alaska. Many Alaskans think the answer
to any kind of aquaculture is “Just say no.”

FRIENDS DON Cd LET FRIENDS

FISH

SUPPORT ALASKA ) FISHERIES

| think we need to learn more and think more in developing aquaculture policy
for the United States—and for Alaska.

| think we should think carefully about the opportunities offered by aquaculture
and whether there are ways we can responsibly take advantage of them.

| think the issue is not whether to choose wild fisheries or aquaculture,

but rather how we can responsibly achieve the potential benefits
of both wild fisheries and aquaculture.

Note: Except where otherwise specified, all photographs in this presentation are by Gunnar Knapp.



There are many different types of aquaculture. My focus in this
presentation is on offshore aquaculture.

Who has
: major
Major Types of Aquaculture Example regulatory
authority?
Idaho trout
Freshwater Mississippi State
catfish
Washington
Shellfish J State
oysters
Alaska
_ Ranching salmon State
Marine hatcheries
(Salt- Maine
Water) Finfish Inshore salmon State
farms
Net-Pen .
Hawali State or
Offshore | offshore moi Federal
farms (EEZ)




Offshore aguaculture is not just—or even mainly--about Alaska or
salmon farming.

Alaska has legitimate concerns about offshore aquaculture.

But the United States is not just Alaska, and the U.S. EEZ is not
just the EEZ off Alaska.

It is reasonable and appropriate for the federal government to be
discussing offshore aquaculture and whether and how to allow
or encourage it in U.S. federal waters.

Other states’ interests and attitudes with respect to offshore
aquaculture are not necessarily the same as those of Alaska.

It is reasonable or appropriate for Alaskans to want a major role
In any decisions affecting waters off Alaska.

If Alaskans don’t want offshore aquaculture, that doesn’t mean
no-one else should be allowed to have offshore aguaculture.



OUTLINE
Five Economic Considerations in Thinking About U.S. Offshore
Aquaculture

1. What is likely to happen with aquaculture in the rest of the
world?

2. What is the economic potential for U.S. offshore aquaculture?

3. What are the potential effects of U.S. offshore aquaculture on
markets and prices for wild fisheries?

4. What are the potential economic benefits of U.S. offshore
aquaculture?

5. What are the potential economic costs of U.S. offshore
aquaculture?

World experience with offshore aquaculture is currently very limited.
Any answers to these guestions are necessarily speculative.
None of these guestions have been studied in detail.
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An aquaculture revolution is happening in the world seafood industry.
Aquaculture accounts for a large and growing share of world seafood
production.

Total World Fish Production
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metric tons

Farmed Atlantic salmon is only one of many finfish species for
which aquaculture production has grown very rapidly.

World Aquaculture Production, 1980-2002: Atlantic Salmon
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metric tons

Other finfish species for which farmed production has grown
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metric tons

350,000

Catfish . . .

World Aquaculture Production, 1980-2002: Channel Catfish
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metric tons

... and Tilapia.

World Aquaculture Production, 1980-2002: Nile Tilapia
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Farmed tilapia is one of the fastest growing U.S. seafood imports

metric tons

(along with farmed salmon).

United States Imports of Tilapia
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Farmed shrimp and farmed salmon are the fastest growing
components of U.S. seafood consumption and rank first and third in

total consumption.

Estimated United States Per Capita Fish Consumption: Top Six Species
(edible weight)
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This is not to suggest that all kinds of aquaculture inevitably succeed. For
some farmed species, growth in supply has outstripped market demand,
causing prices to fall and production to decline.

World Aquaculture Production, 1980-2002: Coho salmon, Seabream, Seabass
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Nevertheless, articles in the aguaculture trade press convey a
sense of a dynamic international industry with rapid innovation and
expansion occurring for many species in many countries
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Why is the aquaculture revolution happening?

Farmed Chilean coho salmon, Daiei supermarket, Tokyo, Japan, July 2004



Aquaculture is
growing rapidly
because it can meet
market demands for
predictable, year-
round and growing
supply of high-
guality seafood.

Fresh tilapia for sale
at Swanson’s Store,
Bethel, Alaska,
April 2002
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Aquaculture has significant competitive advantages over wild
fisheries in supplying world seafood markets in an increasingly
globalized economy.

* Production is predictable.
* Production is year round.
e Production can increase.
* Production can be located close to infrastructure.




Inconsistent and unpredictable supply makes it more difficult for
wild fisheries producers than for aquaculture producers to meet
buyers’ supply needs and to plan for marketing.

thousands of fish
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70,000 -------- -

Actual Alaska sockeye
salmon harvests typically
differ from pre-season
projections by 30%.
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This computer at a Norwegian salmon
farm can tell the producer exactly how
many fish of what size are in each pen
(and in the pens of all the farms owned
by this company on three continents)




Year-round production reduces production costs of
aquaculture relative to seasonal wild fisheries, and makes it
possible for aquaculture to meet buyers’ needs year-round.

Farmed Salmon Wild Salmon

Farmed salmon production can | Most wild salmon can only be
occur year-round. harvested during a short
summer run.




The fact that many Alaska fishing
boats and processing plants are
idle for much of the year is a
huge cost disadvantage.

Because it processes farmed salmon :
year round, this relatively small British — e
Columbia facility processes as much '
salmon as the largest Alaska facilities.
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Because it can choose when to process fish, the BC farmed salmon
processor doesn’t process salmon until it already has a buyer. The fish
are processed to that buyer’s specifications.




Ability to control production fish size (and other attributes) allows
aquaculture producers to meet buyers’ needs and lowers costs.

Farmed Salmon Wild Salmon
Farmed salmon is consistent in | There is wide variation in the
size and quality. size and quality of individual

wild salmon

Grades at a
southeast
Alaska
processing
plant




We may think that:

Wild fish taste better.
Wild fish are healthier.
Wild fish are more environmentally responsible.

But tasting better, being healthier, and being environmentally
responsible are not what drives the ability to compete successfully
In the global food industry.

Think about what most Americans eat.

McDonald’s




Aguaculture faces significant challenges

Avallability of feed—particularly for carniverous species such as
salmon

Disease control

Environmental effects

— Pollution

— Effects on wild stocks

Unstable markets, bankruptcies and consolidation
Political challenges

— Unfavorable regulatory environment
Consumer resistance



These challenges will limit particular kinds of aquaculture in
particular places.

But there are no obvious limits to growth in total world
aquaculture production.

e [Feed

— Fish farmers can substitute vegetable-based feeds for fish-
based feeds. This is already happening for salmon.

— Many aquaculture species, such as catfish and tilapia, are
grown almost entirely on vegetable-based feeds.

 Environmental Effects

— Environmental effects can be reduced through regulation
and changes in technigues and locations

 Market Acceptance

— Rapid growth in consumption proves that buyers and
consumers will accept farmed products



There is very significant potential for growth in aquaculture
production.

The global aquaculture industry has very significant resources to
Invest in research, production and marketing

Technological innovation is occurring rapidly.

Once technological hurdles are overcome, farming of new
species can expand at a very rapid rate.



The past isn’'t necessarily a guide to the future.

Just because farming of a species isn’t profitable now
doesn’t mean it won'’t be in the future

Just because production of a species isn’t significant now
doesn’t mean it won'’t be in the future.

Just because consumers don'’t eat a fish today doesn’t mean
they won't in the future.

Tomorrow’s major aguaculture species may not be the same
as those of today.

The past was not a guide to the future
for farmed salmon, catfish or tilapia.
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CONCLUSIONS

1. What is likely to happen with aguaculture in the rest of the
world?

Growth in world aquaculture production is likely to continue
regardless of what happens with United States aquaculture.

A growing number of species will be farmed in significant
volumes.

Aquaculture production, processing and distribution will
continue to change

 Where fish are farmed
 What fish are fed

 What products are produced
 How fish are distributed
 What consumers buy and eat



OUTLINE
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. What is the economic potential for U.S. offshore aquaculture?

. What are the potential effects of U.S. offshore aquaculture on
markets and prices for wild fisheries?

. What are the potential economic benefits of U.S. offshore
aquaculture?

. What are the potential economic costs of U.S. offshore
aquaculture?



The United States currently accounts for only a small
share of world aquaculture production.

United States Share of World
Aquaculture Production (Excl. China)
Marine, salmon & trout 0.9%
Marine, other finfish 0.0%
Freshwater finfish 4.8%
Molluscs 5.7%
Crustaceans 3.0%
Other 0.0%
Total (3.4%




Marine finfish production represents only a small part of U.S.
aquaculture production.
Current offshore finfish production is only a tiny portion of that.

United States Aquaculture Production,

2002
(thousand metric tons)

Marine, salmon & trout 13]

Marine, other finfish 0

[ |Freshwater finfish 331

Catfish,

oysters and Molluscs 122

clams Crustaceans 32

account for Other 0
most of U.S.

aquaculture Total 497

production.  Source: FAO Fisnstat+ database.



If seems likely that the United States could compete successfully
with other countries in offshore aquaculture production
--if it chose to do so.

COMPETITIVE ADVANTAGES

« diverse and favorable water conditions.

* high level of technology.

» well-developed infrastructure.

» skilled labor

* |owest transportation costs to U.S. markets

e very competitive in animal farming industries (chicken, beef, etc.)
COMPETITIVE DISADVANTAGES

* high labor costs

* |ess developed infrastructure and higher costs in some regions
(Alaska)

* high values of competing coastal uses
» unfavorable regulatory structure



The economic potential for offshore aquaculture may be less off
Alaska than in other U.S. offshore waters.

COMPETITIVE ADVANTAGES OF ALASKA RELATIVE TO OTHER
U.S. OFFSHORE AREAS

 favorable cold-water conditions
e skilled labor
» processing facilities

COMPETITIVE DISADVANTAGES OF ALASKA RELATIVE TO
OTHER U.S. OFFSHORE

» |ess developed infrastructure

* higher labor costs

* higher processing costs

* higher transportation costs to U.S. markets
 more severe weather and ice conditions



U.S. marine aquaculture policy is currently very unfavorable to
offshore aquaculture development.

Ambivalent-to-hostile regulatory structure for most other coastal
marine aquaculture

— Lack of clear regulatory structure
— Opposition by local groups & NGOs
— Political risk

Lack of an enabling regulatory structure for offshore (EEZ)
marine aquaculture

Without an enabling regulatory structure offshore marine
aquaculture will not develop



CONCLUSIONS

2. What is the economic potential for U.S. offshore aquaculture?

The United States could probably compete successfully with
other countries in offshore aquaculture production if it chose to
do so.

The economic potential is probably greatest for
— higher-valued species

— production for U.S. market

— low labor intensity

The economic potential for offshore aquaculture may be
relatively less off Alaska than in other U.S. offshore areas.

There is no economic potential for U.S. offshore aquaculture
without an enabling regulatory structure




OUTLINE
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aquaculture?



It is absolutely clear that aquaculture can have dramatic impacts on

markets for wild fisheries.

Alaska has directly experienced the effects of farmed salmon on
markets for wild salmon.

— Competition from farmed salmon has been the major (but
not the only) factor in the dramatic decline in prices for wild
Alaska salmon.

— The decline in prices has caused significant economic
difficulties for Alaska salmon fishermen, processors and
fishing communities.

U.S. wild shrimp producers have experienced similar effects of
competition from farmed shrimp.

Similar effects on prices for other wild fish species are likely if
aquaculture production expands for those species

— A recent study projected that large-scale farmed sablefish
production would lead to significantly lower prices for wild
sablefish.*

*Dan Huppert and Barbara Best, Study of Supply Effects on Sablefish Market Price, University of
Washington, June 2004.



The market impacts of aquaculture will occur regardless of the
extent of United States offshore aquaculture production.

Alaska’s salmon farming ban did not stop the market impacts of
farmed salmon on wild Alaska salmon.

The fact that United States farmed salmon production (in Maine
and Washington) is an almost insignificant part of world
production has not stopped the market effects of farmed salmon
on wild Alaska salmon.

The fact that United States farmed shrimp production is an
almost insignificant part of world production has not stopped the
market effects of farmed shrimp on U.S. wild shrimp producers.

United States trade policy offers little protection against market
Impacts of aquaculture on wild fisheries

— U.S. wild fisheries are heavily dependent on export markets

— The most significant effects of farmed salmon on markets for
Alaska wild salmon occurred in Japan.



Over the longer term, the market implications of aguaculture for
wild fisheries are not necessarily all bad.

* Aquaculture—by making more fish more consistently and widely
available—expands demand.

e As the number of fish consumers grows, the number of wild fish
consumers will grow.

» As aquaculture accounts for a larger and larger share of world
fish production, niche market opportunities for wild fisheries--as
a special product in limited supply—will grow.

— This is beginning to happen for high quality wild salmon.



Low prices are bad for fishermen but good for consumers.

The United States has many more fish consumers than wild fish
producers.

If increased aquaculture production results in lower prices of
fish—farmed and wild--many Americans would consider that a
good effect.

Most kinds of food have been getting cheaper. Most of us don’t
consider that a bad thing or worry about how farmers have been
affected.

Most of us would welcome lower prices of:
— Gasoline

— Lumber

— Tomatoes

— Airline tickets
... and we wouldn’t think very much
about how the producers were affected.




CONCLUSIONS

3. What are the potential effects of U.S. offshore aquaculture
on markets and prices for wild fisheries?

World aquaculture production—onshore, nearshore, and

offshore—almost certainly will lower prices for wild fisheries, at
least in the short run.

These market impacts of aquaculture will occur regardless of
the extent of United States offshore aquaculture production.

From a national perspective, many Americans might consider
lower fish prices a good thing.
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There are a variety of potential economic benefits to the United
States and coastal regions from offshore aquaculture.

Jobs and income

— In offshore farming

— In support activities for offshore farming

— In processing

— In feed production

— In manufacture of equipment and supplies
Economic diversification for coastal communities
Royalties and tax income

Potential synergies with wild fisheries

— More efficient utilization of processing facilities

— More efficient utilization of other infrastructure (ports, roads)

— Markets for wild fisheries by-products as fish feed



Aquaculture can provide year-round employment in coastal areas.
Salmon farming and processing on a remote island in western Norway
—in January
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United States companies are leaders in aquaculture technology.
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Potential economic benefits . . . (cont.)

The scale of potential economic benefits from offshore
aquaculture depends on the scale of production.

Direct employment on or supporting offshore aquaculture
facilities would likely be much smaller than the indirect
employment created in processing, distribution, feed supply,
equipment manufacture, and other industries.

— Many of these benefits would not occur locally.

The extent to which local communities might benefit would
depend in part upon the regulatory structure:

— Local hire requirements
— Local landing requirements
— Local taxing authority

Most wild fishermen would not be likely to benefit directly unless
they chose to work in the industry.

Unlike many kinds of fishing, offshore aquaculture is not likely to
develop as small, family-owned businesses. It would be a
larger-scale, corporate activity.



CONCLUSIONS

4. What are the potential economic benefits of U.S. offshore
aquaculture?

There are a variety of potential economic benefits.

The scale of potential economic benefits depends on the scale
of production.

Direct employment in offshore aquaculture likely be much
smaller than indirect employment in other industries.

Many of the benefits would occur nationally, not locally.

The scale of local benefits would depend in part on the
regulatory structure.
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. What are the potential economic costs of U.S. offshore
aquaculture?



Offshore aquaculture has potential environmental costs.

* Potential environmental costs:
— Pollution
— Disease
— Escapes
— Navigational hazards
— Aesthetic/visual effects

 Some of the potential environmental costs associated with
offshore aquaculture may be less than for inshore aquaculture

— Less concentration of pollutants because of deeper water
and greater water flow through pens

— Farther from large concentrations of migrating fish (e.g.
returning salmon)

— Reduced aesthetic/visual effects

— Potentially less of a navigational hazard (depending upon
location)



The nature and significance of environmental costs associated with
offshore aquaculture depends on what is being farmed and how it
Is farmed and where it is farmed.

There are significant differences between species which might
be farmed in offshore aquaculture.

There are significant differences between different regions of the
U.S.

— in what kinds of wild stocks are present
— In what other coastal activities are present



The nature and significance of environmental costs associated with
offshore aquaculture depends on how it is regulated.

e Species which are allowed to be farmed
 Where farms are allowed to be situated
 How farms are allowed to operate

There is no obvious reason why many of the potential
environmental costs associated with offshore aquaculture could not
be addressed through regulation.



It would be impossible to reduce the potential environmental risks
of offshore aquaculture to zero.

o If we insist on “zero environmental impact” or “zero risk” offshore
aquaculture will be impossible

« If we insist on “zero environmental impact” or “zero risk”

— we will be imposing a higher standard than we do for other
kinds of food production

— we will be imposing a higher standard than we do for other
uses of the marine environment

* Wild fisheries
e Salmon ranching



Offshore aquaculture represents competition for wild fisheries.

Supply from offshore aquaculture will compete with wild
fisheries in U.S. and foreign markets

— The extent of competition will depend upon the extent to
which the U.S. offshore aquaculture production is of species
the same as or similar to those caught in U.S. wild fisheries

Fishermen and regions dependent on wild fisheries for which
aquaculture reduces prices will be economically harmed

— Over time, aquaculture development may help wild fisheries
to develop new markets

— Consumers will benefit from more competition in fish
production

These effects will likely occur regardless of the extent to which
the United States develops offshore aquaculture



CONCLUSIONS

5. What are the potential economic costs of U.S. offshore
aquaculture?

o Offshore aquaculture has potential environmental costs.

— The nature and significance of environmental costs
depends on what is farmed and how it is farmed and where
it is farmed.

— The nature and significance of environmental costs
associated with offshore aquaculture depends on how it is
regulated.

« Offshore aquaculture represents competition for wild fisheries



Offshore aquaculture raises important economic, political and
philosophical issues about our goals and values.

How important is the creation of more jobs and income?

What should be the standard for balancing economic opportunities
and their associated potential environmental risks?

How important is it for the United States to produce its own food
rather than to rely on imports?

Should we promote new economic opportunities which may
compete with existing economic activities?

How should we balance the interests of food consumers (lower
prices) with the interests of food producers (higher prices)?

Should we allow “privatization” of parts of the oceans?
Who should make these decisions?



	Five Economic Considerations in Thinking AboutUnited States Offshore Aquaculture
	My Background for Talking About Aquaculture
	Why am I here?
	Aquaculture is an emotional issue in Alaska.  Many Alaskans think the answer to any kind of aquaculture is “Just say no.”
	There are many different types of aquaculture.  My focus in this presentation is on offshore aquaculture.
	Offshore aquaculture is not just—or even mainly--about Alaska or salmon farming.
	OUTLINEFive Economic Considerations in Thinking About U.S. Offshore Aquaculture
	OUTLINE
	An aquaculture revolution is happening in the world seafood industry.Aquaculture accounts for a large and growing share of wo
	Farmed Atlantic salmon is only one of many finfish species for which aquaculture production has grown very rapidly.
	Other finfish species for which farmed production has grown rapidly include trout . . .
	Catfish . . .
	. . . and Tilapia.
	Farmed tilapia is one of the fastest growing U.S. seafood imports (along with farmed salmon).
	Farmed shrimp and farmed salmon are the fastest growing components of U.S. seafood consumption and rank first and third in tot
	This is not to suggest that all kinds of aquaculture inevitably succeed.  For some farmed species, growth in supply has outstr
	Why is the aquaculture revolution happening?
	Aquaculture is growing rapidly because it can meet market demands for predictable, year-round and growing supply of high-quali
	Aquaculture has significant competitive advantages over wild fisheries in supplying world seafood markets in an increasingly g
	Actual Alaska sockeye salmon harvests typically differ from pre-season projections by 30%.
	Because it processes farmed salmon year round, this relatively small British Columbia facility processes as much salmon as the
	Because it can choose when to process fish, the BC farmed salmon processor doesn’t process salmon until it already has a buyer
	We may think that:Wild fish taste better.Wild fish are healthier.Wild fish are more environmentally responsible.But tast
	Aquaculture faces significant challenges
	These challenges will limit particular kinds of aquaculture in particular places.But there are no obvious limits to growth i
	There is very significant potential for growth in aquaculture production.
	The past isn’t necessarily a guide to the future.
	Unlike wild fisheries, aquaculture has potential for continuing demand-driven growth. The historical experience of poultry may
	CONCLUSIONS1.  What is likely to happen with aquaculture in the rest of the world?
	OUTLINE
	The United States currently accounts for only a small share of world aquaculture production.
	Catfish, oysters and clams account for most of U.S. aquaculture production.
	If seems likely that the United States could compete successfully with other countries in offshore aquaculture production--if
	The economic potential for offshore aquaculture may be less off Alaska than in other U.S. offshore waters.
	U.S. marine aquaculture policy is currently very unfavorable to offshore aquaculture development.
	CONCLUSIONS2.   What is the economic potential for U.S. offshore aquaculture?
	OUTLINE
	It is absolutely clear that aquaculture can have dramatic impacts on markets for wild fisheries.
	The market impacts of aquaculture will occur regardless of the extent of United States offshore aquaculture production.
	Over the longer term, the market implications of aquaculture for wild fisheries are not necessarily all bad.
	Low prices are bad for fishermen but good for consumers.
	CONCLUSIONS3.  What are the potential effects of U.S. offshore aquaculture on markets and prices for wild fisheries?
	OUTLINE
	There are a variety of potential economic benefits to the United States and coastal regions from offshore aquaculture.
	Aquaculture can provide year-round employment in coastal areas.Salmon farming and processing on a remote island in western No
	Potential economic benefits . . . (cont.)
	CONCLUSIONS4.  What are the potential economic benefits of U.S. offshore aquaculture?
	OUTLINE
	Offshore aquaculture has potential environmental costs.
	The nature and significance of environmental costs associated with offshore aquaculture depends on what is being farmed and ho
	The nature and significance of environmental costs associated with offshore aquaculture depends on how it is regulated.
	It would be impossible to reduce the potential environmental risks of offshore aquaculture to zero.
	Offshore aquaculture represents competition for wild fisheries.
	CONCLUSIONS5.  What are the potential economic costs of U.S. offshore aquaculture?
	Offshore aquaculture raises important economic, political and philosophical issues about our goals and values.

