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About myself

Ph.D. in Economics from Yale University (1981)

Worked at University of Alaska Anchorage Institute of Social and Economic
Research since 1981

Undertaken wide variety of research about Alaska economy, Alaska
fisheries management, and Alaska fisheries markets

Continuously engaged in research on salmon markets and the salmon
industry since 1991

Visited aquaculture and hatchery operations in Canada, Norway, Chile,
Iceland, Japan and Russia

Read extensively about aquaculture but have not engaged in detailed
analysis of aquaculture economic issues (except for market effects)

Will participate in a NMFS-funded study of economics of offshore marine
aquaculture which is just getting underway

Representing myself

Not representing University of Alaska, State of Alaska, Alaska salmon
fishermen, NMFS, or aquaculture industry!



What | think about agquaculture

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

FRIENDS DON (4 LET FRIENDS
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| 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.



Marine aquaculture is not just—or even mainly--about Alaska or salmon
farming.

« Alaska has legitimate concerns about marine aquaculture.
« But the United States is not just Alaska.
 The U.S. EEZ is not just the EEZ off Alaska.

« |tis 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 aquaculture
are not necessarily the same as those of Alaska.

* |tis reasonable or appropriate for Alaskans to want a major role
in any decisions affecting waters off Alaska.

« |f Alaskans don’t want aquaculture—inshore or offshore-- that
shouldn’t necessarily dictate what happens off other states.
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PART |: Implications of aquaculture for wild fisheries: The case of
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PART |

Implications of Aquaculture for Wild Fisheries:
The Case of Alaska Wild Salmon



An aquaculture revolution is happening in the world seafood industry.
Aquaculture accounts for a large and growing share of world seafood
production.
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Salmon is one of the species for which the growth in aquaculture production
has been most dramatic. Since 1980, farmed salmon has increased from 2%
of world salmon supply to 60% of world salmon supply. Alaska wild salmon
has fallen from more than 40% to less than 20% of world supply.

World Salmon Supply: Wild and Farmed
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How will the growth of aquaculture affect wild fisheries?

The effects of salmon farming on the Alaska wild salmon
industry provides insights into this question.



How has salmon farming affected the Alaska wild salmon industry?

POPULAR / GREEN / ALASKAN PERSPECTIVE:

Unfairly subsidized and inferior farmed salmon harmed the
environment and wild stocks in producing nations, and flooded world
markets, depressing wild salmon prices and significantly harming
Alaska fishermen and fishing communities.




POPULAR / GREEN /ALASKAN PERSPECTIVE . . .
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How has salmon farming affected the Alaska wild salmon industry?

AN ECONOMIC PERSPECTIVE:

Salmon farming exposed a natural monopoly to competition, benefiting
consumers by expanding availability, lowering prices, spurring innovation
and market development, and leading to a more efficient wild salmon
industry more focused on meeting market demands.
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1. The Alaska salmon industry is very diverse. Beware of
generalizations about the salmon industry or how it has been
affected by salmon farming.

Beware of generalizations about:

“salmon”
“salmon prices”
“salmon markets
“salmon consumers’
“the salmon industry”
“effects of salmon farming on the wild salmon industry”



Five salmon species are harvested in Alaska:
sockeye, pink, chum, coho and chinook.

Different species vary widely in size, fat content and other characteristics
which affect taste and suitability for different product forms.

_ Average weight @
Species Also called (Alaska, 2004) inook
Chinook King 15.9

Chum Keta, Dog 7.9
Coho Silver 7.2 oho
Sockeye Red 5.8 p
ockeye
Pink Humpy 3.6

Nk



Harvests trends and volumes vary widely between species. Sockeye, pink and
chum harvests are much larger than coho and chinook harvests.

Volume of Alaska Salmon Harvests

1000 -

900 -+
800
700 -+
2]
)
g 6007 777777777777777777777777777777777777777 _ ] o .Chum
2 M Pink
qa 500 + H Coho
2 M Sockeye
;g 400 + M Chinook
=
300 +
N | . I 77777777 | ‘
o I \ I \
0,
S N <t O o0 (= N <t \O 0 (el N <t \O o0 [ N <t O 0 (el N
O e \O \O \O >~ - o~ - o~ 0 o0 0 o0 o0 N N (o) N (o) [l S
2222222222222 2323222332233



Salmon are harvested in Alaska using four major

types of gear. There are important differences Set gill net

between gear types in catch volumes, costs, species
harvested, and fish handling.

Drift gill net

Troll fishing picture source: Downloaded February 3, 2005
from www.primeseafood.com/ salmon.html. Picture
originally courtesy of Seafood Producers Cooperative.




Alaska salmon are harvested in 27 different limited entry fisheries.
These fisheries differ widely in value, number of permit holders,
average earnings and average permit value.

Overview of Selected Alaska Salmon Fisheries, 2000

Average
earnings per| Average
Gross Resident | Share of | permit permit
earnings Resident | share of | permits fished value
Area Gear ($millions) § permits | permits | permits fished ($ 000) ($ 000)
Bristol Bay Drift gill net 35.9 80.5
Southeast Purse seine 80.8 39.3
PWS Drift gill net 42.3 59.3
PWS Purse seine 147.8 22.01
Chignik Purse seine 124.4 200.0}
Cook Inlet Drift gill net 8.3 32.3
Kuskokwim Gill net 1.9 6.5
Lower Yukon |Gill net 1.3 12.1
Other 19 fisheries 23.0

Source: Commercial Fisheries Entry Commlssmn, Basic Informatlon Tables.



The Alaska salmon industry is
much more than fishing.
Tendering and processing are
integral parts of the industry.




metric tons

Alaska wild salmon are processed into four major primary products:
canned salmon, frozen salmon, fresh salmon, and salmon roe.

Alaska Salmon Production

350,000

300,000 -~

250,000 -

200,000 - M Fresh
M Frozen
150,000 - | M Canned

100,000 4 o -

50,000 - 2111 I I

o Ne o) 9\ v 0
O \O O o~ o~ o~
[@) [@)} (@) (@)} [@)} [@)}
— — — — — —

1981
1984
1987
1990
1993
1996
1999




Products and markets differ significantly for different species.

The canned share is greatest
for pink and sockeye salmon

Fresh production is greatest for
chinook, coho and chum salmon.

Alaska Salmon Production,

by Product and Species, 1999-2003

/

Canned Frozen Fresh /
Pink \ﬁgf%\ 22% 4% /
Sockeye W m 6%/
Coho 11% / 76% \ 14%
Chum 8% 15%
Chinook 2% 32%

Note: Omits other products, which account for less than 1%

For all species except pink salmon, the
largest share is sold frozen.

of production for all species




Beware of generalizations about the salmon industry or how it
has been affected by salmon farming . . .

* Anything that | tell you about the effects of salmon farming
on the Alaska wild salmon industry
— Does not apply to all salmon species, gear groups,
fisheries, products or markets

— Will probably NOT apply to some salmon species, gear
groups, fisheries, products or markets

* Anything anyone else tells you about the effects of salmon
farming on the Alaska wild salmon industry

— Probably does not apply to all salmon species, gear
groups, fisheries, products or markets

— Will probably NOT apply to some salmon species, gear
groups, fisheries, products or markets



2. Wild fisheries are complex natural, economic and political
systems. Aquaculture may have many different direct and
indirect effects in the short-run and long-run.



A wild fishery is partly a natural system
driven by and affecting fishery resource conditions.

Natural environmental change
Short-term fluctuations
Long-term change

Management l
of the :
environment _ | Fishery resource
conditions
Management 4 v
of fish :
harvests S Fish harvests

Variables endogenous to the system are shown in green
Variables exogenous to the system are shown in red

Policy variables are shown in blue



A wild fishery is partly an economic system
driven by and affecting fish prices and value.
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A wild fishery is partly a political system driven by and affecting
how management choices are made and how costs and benefits of fisheries are distributed.
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Aquaculture may affect wild fisheries directly in many ways--with many complex indirect effects.
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3. Many factors other than salmon farming are also driving
change in the wild salmon industry.
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Other factors which have contributed to the decline in wild salmon
prices include:

« Large Alaska wild salmon harvests
* Increased competition from Russian wild salmon
« Stagnation of the Japanese economy

Farmed salmon has not directly affected prices for canned salmon or salmon roe.
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Globalization is transforming seafood production, processing,
distribution, and retailing.

Increasing consolidation and market power in the retail and
food service industries

Restructuring of seafood distribution networks
Rapid expansion of seafood trade

Shift in labor-intensive seafood processing to countries with
low labor costs

Increasing pressure on seafood suppliers to improve quality
and lower costs

International standards for food handling and safety
Demand for new product forms

For seafood producers, globalization means:
more competition from other suppliers around the world
more demands from buyers which add to producers’ costs



Buyers in the increasingly consolidated retail and food service
industries want products which:

Are of consistent quality

Can be supplied consistently, reliably and in large volumes

Are viewed by consumers as safe, convenient and attractive

Are traceable through the entire chain of production and distribution
Can be supplied at stable and competitive prices




4. Salmon farming exposed wild salmon’s natural monopoly to competition,
expanding supply and driving down prices.
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Competition from farmed salmon was the most important cause of a dramatic
decline in Alaska wild salmon prices since the late 1980s.

Real Ex-Vessel Price Indexes for Alaska Salmon
(100 = average real price for the period 1980-2003)
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In just ten years farmed salmon replaced wild sockeye as the
dominant product in the Japanese frozen salmon market.
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As total supply increased, Japanese wholesale prices for both

farmed salmon and sockeye salmon fell dramatically.

Farmed coho price ===Total frozen salmon imports ‘
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$/1b

As Japanese wholesale prices declined, prices paid to Alaska
processors and fishermen declined.
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U.S. imports of fresh farmed salmon have grown very rapidly.

Estimated U.S. Fresh and Frozen Salmon Consumption: Wild & Farmed

250,000 -

200,000 - == == == === === e e oo

150,000 -

M Imported wild

I I M Domestic wild

Domestic farmed

metric tons (production and import weight basis)

I [ |
100,000 - I I I Imported farmed
50,000 - I I I I I

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001



As total supply has expanded dramatically, United States
wholesale prices of both farmed and wild salmon have fallen.

U.S. Wholesale Prices for Selected Salmon Products
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Fresh Atlantic, pinbone-out fillets ====Fresh Atlantic, whole fish —— Fresh Chum

e s

$2.50 +-----

ais

01-02 01-03 01-04

01-92 01-93 01-94 01-95 01-96 01-97 01-98 01-99 01-00 01-01

01-91

Source: Urner Barry Publications, Inc., Seafood Price Current. Prices are low list prices for Chilean 2-3 b fillets, FOB Miami; 6-8 1b
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The decline in sockeye salmon prices happened because of
competition between farmed salmon and Alaska wild salmon in
international markets.

It was caused by Japanese imports of Chilean farmed coho and Chilean
and Norwegian farmed trout.

It was caused by farmed production in a foreign country which was exported
to another foreign country.

Banning fish farming in Alaska didn’t keep it from happening.
Banning imports of farmed salmon wouldn’t have kept it from happening

In an increasingly globalized economy, wild fisheries are affected by
aquaculture, wherever it is happening.




5. Wild salmon faces significant inherent
challenges in competing with farmed salmon.



POPULAR / GREEN /ALASKAN PERSPECTIVE:
Farmed salmon is an inferior product.




AN ECONOMIC PERSPECTIVE:

Understanding how wild and farmed fish compete requires looking at
the entire systems for producing, processing, distributing and marketing
wild and farmed fish, including:

* relative costs and risks at all levels in the distribution chain
 all the attributes that matter to buyers

Farmed salmon has many inherent advantages over wild salmon with
respect to costs, risks, and ability to meet market demands.

These advantages derive from the greater control of farmers over all
stages of production and distribution.



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

‘ B Pre-season projections M Actual harvests

Actual Alaska sockeye
salmon harvests typically
differ from pre-season
projections by 30%.
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The seasonality of wild salmon fisheries increases
production costs relative to farmed salmon, and makes it
relatively more difficult to market wild salmon.

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 —
Columbia facility processes as much

salmon as the largest Alaska facilities.

Norwegian salmon
processed in winter




Very large harvests in
short time periods
makes canning the only
practical option in some
wild salmon fisheries.

Because it can choose when
fo process fish, this BC
farmed salmon processor
doesn’t process salmon until
it already has a buyer. The
fish are processed to that
buyer’s specifications.



Wide variation in sizes and quality increases costs of processing
and marketing wild salmon.

Grades at a southeast Alaska processing plant




6. Competition with farmed salmon has revealed significant
“self-inflicted” problems in the wild salmon industry.



Significant quality problems in many fisheries resulting from practices
at many different stages of fishing, tendering and processing

Bruises in a Yukon River chum salmon fillet



Significant quality problems . . .

Fishermen focused on catching fish
Bruising as fish are caught in and fast rather than handling them well
removed from gillnets




Lack of careful handling during
tendering, and long delivery times
between when fish are caught and

when they are processed

Photographs by Bart Eaton



Far more boats than are needed to harvest the fish in some
fisheries—Ileading to a “race for fish” which adds to costs and
hampers quality

Photographs by Bart Eaton



/. Economic pressures caused in part by salmon farming
have contributed to changes to address “self-inflicted
challenges” and which make the salmon industry more
economically viable.

Reduction in costs and increased efficiency as fishermen and
processors exited the industry

Significant improvements in quality
Increased attention to marketing
New product development

Political pressures for fishery management changes and
restructuring

— Chignik Co-op
— Southeast seine fishery buyout
— Board of Fishery restructuring workgroup



8. The economic changes caused in part by salmon farming have been
painful and difficult for the wild salmon industry, fishermen and
communities.

Endangered: B
Fishermen '\ =

Is Our Salmon Fleet | '-;:t‘
Bound for Extinction? - ’
Wild Voice of ‘== &
the North - |

The Yellow-Billed Loon' 5
Lonesome Call




Since the 1980s, the value of Alaska’s salmon harvests has fallen
by more than half.

Alaska Salmon Harvest Value, 1980-2004 (adjusted for inflation)
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millions of nominal dollars (not adjusted for inflation)

Alaska fishermen have been hurt not only by the decline in catch
value but also by a drastic decline in the value of salmon limited
entry permits.

Estimated Total Value of Alaska Limited Entry Salmon Permits
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The number of Alaskan permit holders fishing for salmon has

declined by 40%.

Participation of Alaska Permit Holders in Alaska Salmon Fisheries:

1988 and 2002

Gear type 1988 2002 Decline ';ee';‘fn':
Purse seine 867 437 430 49.6%
Drift net 2286 1606 680 29.7%
Power troll 685 559 126 18.4%
Set net & 4128 2236 1892 45.8%
hand troll

Other 145 12 133 91.7%
Total 8111 4850 3261

Source: Neil Gilbertsen, “Residency and the Alaska Fisheries,” Alaska Economic Trends,

December 2004.




The decline in the salmon industry has affected fishermen’s status
and feelings of self-worth.

“People used to be proud to be a gill netter. People now ask you
what you do, and you don’t want to tell them. They ask you why you
are an idiot.”

Source: Interviews with Cook Inlet salmon fishermen conducted by the University of
Alaska Anchorage Institute of Social and Economic Research, 2003.



The decline in the salmon industry has had numerous other
economic, social and political effects.

Consolidation in the processing industry
Declining tax base in rural communities

Declining populations in fishing communities
Social stresses: alcohol abuse and family abuse
Declining political influence of the salmon industry

Pressures for reallocation from commercial fisheries to other
user groups



9. The effects of salmon farming on the wild salmon industry have not
all been negative. Farmed salmon has greatly expanded the market
and created new market opportunities for wild salmon.

Salmon farming has made salmon much more widely available
The salmon farming industry has developed new products.
Salmon farming has created new fish consumers
Some of those new consumers have discovered wild salmon seeking
— Better taste
— Wildness
— A healthier product
— A more socially and environmentally responsible product

The growth of salmon faming is creating growing niche market
opportunities for high-quality wild salmon.



Over the past two years, growing demand for high quality wild salmon has been
reflected in higher prices for chinook, coho and sockeye salmon.

In 2004 and 2005, prices paid to fishermen were up sharply in high-quality
fisheries such as the Copper River fishery and Southeast Alaska troll fisheries.

| 0PPER RIVER SALMON ARE BACK May 2004 \
Commercial fishermen net record prices for kings and reds

Consumers also can expect to vay more for flavorful fish

By T.C. MITCHELL were reporied at $2.85
.85 per pound
g orace Raty News u SALMON: 12- ™ for reds and $5 for kings. What fish-
Salmon eaters, brace ypumelves. page section | ermen get for their fish helps deter-
- After 12 hours of fishing Monday, devoted to | mine what people pay in markets and
the Copper River Delta commercial Alaskans' favorite restaurants.
fleet was rewarded with the be’st king fish, including || Bill Gilbert, manager of NorQuest
and red salmon prices they've ev- marketing, dining, || Seafoods, a salmon buyer in Cordova,
er seen. - _ art and the | said the opening prices this year are
. Fishermen got $6.25 a pound for salmon’s cycle historic — and reflect an improving
kings they delivered to tenders,anda of life, Lower 48 economy.
dnne.more for fish delivered straight  Life & Salmon, “They’ve never been this high,” £
to the processors, said Mark Irving, D-1 he said. k
a C_ordovs_t fisherman who participat- Persistent promotion of Copper |
ed in the season opener. He said the River salmon in recent years is pay- ERIK HILL / Anchorage Daily News
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The problems faced by the wild salmon industry have not gone
away.

Not all wild salmon species are well-suited for niche markets.
As the supply of wild salmon to niche markets expands,
prices paid by these markets will decline.

Wild salmon will continue to face inherent challenges
associated with providing consistent supply of large volumes
to large buyers.




10. Farmed salmon has benefited consumers by lowering prices,
expanding supply, developing new products, and improving quality of
both farmed and wild salmon.

Since the development of salmon farming, both farmed and wild
salmon have become:

— Cheaper

— Available much more consistently over the year
— Available in far more stores and restaurants

— Available over a far larger geographic region

— Available in more product forms

— Higher quality

POPULAR / GREEN / ALASKAN PERSPECTIVE:
Competition from salmon farming has hurt fishermen

ECONOMIC PERSPECTIVE:
Competition from salmon farming has helped consumers



11. Salmon farming has had no apparent direct effects on Alaska
wild salmon resources. Salmon farming could have indirect effects
on wild salmon resources which might be positive or negative.

Salmon farming is banned in Alaska.

The ban was passed in 1989 due to concerns about:
— potential harm to wild fish stocks
— potential economic competition

Small numbers of Atlantic salmon which have escaped from British
Columbia salmon farms are being caught in Alaska waters

— The State and fishermen are concerned that escaped Atlantic
salmon could colonize Alaska streams or bring disease, harming
wild salmon stocks

— Some studies suggest that it would be difficult for Atlantic salmon

to become established—qgiven the failure of numerous attempts to
introduce Atlantic salmon on the west coast over the past century.



In theory, aquaculture could indirectly benefit wild fishery resources by
lowering their economic value—thus reducing pressure for over-
exploitation.

But the more well-managed a fishery is, the less the potential to
reduce “over-exploitation”

— Lower prices have not led to lower catches in most Alaska
salmon fisheries

— Where lower prices have led to lower catches, this has occurred
mostly in years of large runs—when lowering catches is of least
benefit to the resource



In theory, aquaculture could indirectly harm wild fishery resources by
lowering their economic value—thus reducing political commitment to

their protection. This may be happening in Alaska:

« Reduced funding for fisheries management.

« Reduced political commitment for protection of salmon habitat

Shift of salmon habitat protection responsibilities from Alaska
Department of Fish and Game to Alaska Department of Natural
Resources.

Proposed reduction in water quality standards for mining
operations

New proposals for oil drilling in Bristol Bay

New proposals for large-scale gold mining in Bristol Bay
drainage



12. The experience of Alaska wild salmon suggests that anyone
interested in wild fisheries should pay close attention to what is
happening in aquaculture. No wild fishery market—especially for
higher valued species—should be taken for granted.

SEEEAOE

Aquaculture is not going to go
way. The challenges to wild
fisheries posed by aquaculture
will increase over time.
Aquaculture will continue to grow
rapidly because it can meet
market demands for predictable,
year-round and growing supply of
high-quality seafood.

Fresh tilapia for sale at
Swanson’s Store, Bethel, Alaska,
April 2002
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Implications of Aquaculture for Wild Fisheries: The Case of Alaska Wild Salmon
CONCLUSIONS

The Alaska salmon industry is very diverse. Beware of generalizations about the
salmon industry or how it has been affected by salmon farming.

Wild fisheries are complex natural, economic and political systems. Aquaculture may
have many different direct and indirect effects in the short-run and long-run.

Many factors other than salmon farming are also driving change in the wild salmon
industry.

Salmon farming exposed wild salmon’s natural monopoly to competition, expanding
supply and driving down prices.

Wild salmon faces significant inherent challenges in competing with farmed salmon.

Competition with farmed salmon has revealed significant “self-inflicted” problems in the
wild salmon industry.

Economic pressures caused in part by salmon farming have contributed to changes to
address “self-inflicted challenges” and which make the salmon industry more
economically viable.

The economic changes caused in part by salmon farming have been painful and difficult
for the wild salmon industry, fishermen and communities.

The effects of salmon farming on the wild salmon industry are not all negative. Farmed
salmon has greatly expanded the market and created new market opportunities for wild
salmon.

Farmed salmon has benefited consumers by lowering prices, expanding supply,
developing new products, and improving quality of both farmed and wild salmon.

Salmon farming has had no apparent direct effects on Alaska wild salmon resources.
Salmon farming could have indirect effects on wild salmon resources which might be
positive or negative.

The experience of Alaska wild salmon suggests that anyone interested in wild fisheries
should pay close attention to what is happening in aquaculture. No wild fishery
market—especially for higher valued species—should be taken for granted.




PART I

Five Economic Considerations in Thinking About
U.S. Marine Aquaculture



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

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

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

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

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

5. What are the potential economic costs of U.S. marine
aquaculture?
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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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Source: FAO Fishstat Plus database. Note: Graph excludes reported Chinese production.



metric tons

Other finfish species for which farmed production has grown
rapidly include trout . . .

World Aquaculture Production, 1980-2002: Rainbow Trout
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Catfish . ..

World Aquaculture Production, 1980-2002: Channel Catfish
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... and Tilapia.

World Aquaculture Production, 1980-2002: Nile Tilapia
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Alaska pollock producers have expressed concern that they could face
competition in whitefish markets from growing production of farmed tilapia.

World Production, 1992-2002: Wild Pollock and Farmed Tilapia
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Farmed tilapia is one of the fastest growing U.S. seafood imports
(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 aquaculture trade press convey a
sense of a dynamic international industry with rapid innovation and
many countries . . .

expansion occurring for many species in

Figh Farming International  February 2004

WATER QUALITY & RECIRCULATION

scutes permcrend

slko fox e of

 Future looks bright
_for sturgeon system

Fish Farming International  May 2004

PRODUCTION & fore-
R i [ oenera. ,u--o-m RETT
poly |l il [ 3 i«l-mm |osipnm | sesiras L foraT)
2l |l|a(w~|l |um-u | AT (o0 % 28 1
S n S
ok
st will o i e o sborbd e proc o 0
By o ke o g X
Dires Hhlewonmiinms
\.unwu\;h.\mhﬁ\ sppean i ver bigh v
Vowing B, el Burve 30k Commence fopding 2= ackly
o Tocrven e o ity P i e e

f‘fﬁ*fa;m*m ‘Ecuador studi

Itaﬁans looking into
tub gurnard farming

WITH THE increasing peo-
duction  of scabass ed

Fish Farming Intemational

Fish Farming International February 2004

BLUE Heron Agqua

operates 8 hybr ‘1d slrlwd
55 farm bordering Ever-
glades National Park, near

'I'Iundu City. Florida, and has

ambitious plans 1o boost

production  up o 2700

km"bz‘:!. of the pub-
A subsidi the pul
licly hedd Floaf.ﬁn corpeTation

Nc‘p ne Aguaculture Inc,
feron. muaintains & 200
mﬂhunlmrsfdm’ WALET BSIEE
rmit and o 20 year Jease
rom South Florida Water
Management District.
Cherch started in :he aqua-
culture business about exght
years aj en  he met
hmual rpadoyianla Bluc
Heron's president and CEQ.
“Emie has over 20 years
experience s an entrepre-
murh‘nn'uli : e
in wuar.'u IIIN hustry,”
h tells “My back-
gmlund is one ol"hummsﬂ
“You have too many peo-
ple in aquaculiure that fly by
l\ewndlhclr PAMS. |l|hey
fundamentals and

fu1luwn|l them they'd do a lot

Big plans for
striped hass

May 2004 GLASGOW SHOW/COLDWATER MARI

BESEARCHERS. in Aritish
Columidla,  Cosads,

il
nﬁ“:.,.. Siaricd again i
the mid.v bz cvercoeme

g

"?..“"
-ﬂ-ann rm icheries o
ol sablcfith

BC spearheads
sablefish studies




Why is the aquaculture revolution happening?
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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-
quality 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.
* Production can increase.
* Production can be located close to infrastructure.




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




Aquaculture faces significant challenges

Availability of feed—particularly for carnivorous species such as
salmon

Disease control

Environmental effects

— Pollution

— Effects on wild stocks

Unstable markets, bankruptcies and consolidation
Consumer resistance

Political challenges

— Unfavorable regulatory environment



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 techniques 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 aquaculture 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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What is likely to happen with aquaculture 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



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

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

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

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

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

5. What are the potential economic costs of U.S. marine
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 Ry

aCCO“?thOS'” Other 0

r:((q)j;c(:)ultu.re. Total 497

production. Source: FAO Fishstat+ database.



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

COMPETITIVE ADVANTAGES

« diverse and favorable water conditions.
 high level of technology.

« well-developed infrastructure.

 skilled labor

* |lowest transportation costs to U.S. markets
« very competitive in animal farming industries (chicken, beef, etc.)
COMPETITIVE DISADVANTAGES

* high labor costs

« high values of competing coastal uses

« unfavorable regulatory structure

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



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

* less 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
marine 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
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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 aquaculture for wild
fisheries are not necessarily all bad.

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

* 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.
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There are a variety of potential economic benefits to the United
States and coastal regions from marine aquaculture.

Jobs and income

— in fish farming

— in support activities for fish farming

— in fish 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




United States companies are leaders in aquaculture technology.
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Potential economic benefits . . . (cont.)

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

Direct employment in or supporting marine 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, marine aquaculture is less likely to
develop as small, family-owned businesses. It would be a
larger-scale, corporate activity.
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Marine 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
marine 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 marine 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
marine aquaculture depends on how it is regulated.

« 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 marine aquaculture could not
be addressed through regulation.



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

* |f we insist on “zero environmental impact” or “zero risk”
marine aquaculture will be impossible

* |f 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
« Salmon ranching



Marine aquaculture represents competition for wild fisheries.

Supply from marine 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. marine 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 marine aquaculture.




Marine 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?



PART III

The Fish Feed Issue in the Aquaculture Debate:
An Economic Perspective



[Farming carnivorous fish] “increases demand for small low-trophic fish
that are finite in supply and critical food for other marine predators.” —
Rebecca Goldburg, 9/17/05

IMPLICIT ASSUMPTIONS

— Increased production of carnivorous fish leads to proportional
increases in demand for feed fish

— Increasing demand for feed fish necessarily leads to increasing
catches of feed fish

— The proper response is to reduce demand for feed fish by
slowing or ending farming of carnivorous fish



AN ECONOMIC PERSPECTIVE . ..

Long before large-scale salmon farming, feed fish stocks were being
exploited to make fish meal and fish oil for use in agriculture

Salmon farming has resulted in substitution of fish meal and fish oil from
agricultural uses to use as fish feed.

Salmon farming has not resulted in large increases in catches of feed
fish.



AN ECONOMIC PERSPECTIVE . ..

Salmon farming uses fish meal and fish oil being in a way that
produces MORE value.

Ending salmon farming would result in fish meal and fish oil
being used in a way that produces LESS value.

Not farming carnivorous fish to reduce demand for fish meal and
fish oil is a strategy to reduce the value of major wild fisheries.



AN ECONOMIC PERSPECTIVE . ..

Growth in carnivorous fish farming will increase demand for feed
fish.

Catches of feed fish depend not just on demand—but also on
how feed fish stocks are managed.

If feed fish stocks are well-managed then increasing demands
will not lead to irresponsible catches.

If feed fish stocks are not well-managed, then what is heeded
are policies to strengthen management.




AN ECONOMIC PERSPECTIVE . ..

* Increasing the value of fish meal and fish oil has the potential to
increase the value of many wild fisheries

— The greater the value of fish meal and fish oil, the greater
the extent to which we will be able to make economic use of
large volumes of unutilized “wastes” from processing of wild
fish (including wild Alaska salmon)



“Marine aquaculture must thus reduce its use in fish feeds of meal and
oil made from wild-caught fish."—~Rebecca Goldburg, 9/17/05

IMPLICIT ASSUMPTIONS

« Because potential fish meal and fish oil supplies are limited, we
should discourage farming of carnivorous fish.



AN ECONOMIC PERSPECTIVE . ..
If fish meal and fish oil supplies are limited, markets will adjust.

« Through rising prices of fish meal and fish oil, leading to:
— substitution by farmers of other feeds for fish meal and fish ol
— farmers switching to production of other species

— consumers switching to consumption of other species as prices
rise

« All of these adjustments have been happening and will continue to
happen



PART IV

United States Marine Aquaculture:
Three Questions



In any study, the answers you get depend on the questions you ask.

* | have not been able to find a clear statement of the charge to the
Marine Aquaculture Task Force (MATF) or what questions you are
trying to answer.

« The WHOI News Release about the MATF (June 22, 2005) implies
certain questions.

« | would like to suggest three additional questions you should be
asking.



From the WHOI News Release about the MATF (June 22, 2005)

“The Pew Charitable Trusts . .. announces the establishment of the Marine
Aquaculture Task Force . ..”

‘... lo develop national aquaculture standards to guide future
development of our oceans.”

‘... to address aquaculture’s risks and benefits.”

‘... guided by the principle that marine aquaculture must be
conducted in a way that does not harm fish and wildlife and the
ecosystems on which they depend.”




1.

What kind of INSTITUTIONS will lead to responsible development of
marine aquaculture?

“ .. to develop national aquaculture standards to guide future development
of our oceans.”

The press release implies that you will focus on standards.

What will be the relative role of standards in developing marine aquaculture,
compared with the institutions that interpret and implement those
standards?

— In U.S. federally-managed fisheries, what is the relative role of the
national standards in the Magnuson-Stevens Act compared with the
institutions (the Fishery Management Councils & NMFS) which interpret
and implement those standards?

In considering standards, what is the capacity of your commission to learn
and understand the issues related to the developing good standards?

— Is the development of standards a technical issue or a political issue?

To what extent should you be thinking about what kind of institutions would
develop good standards rather than what the standards should be?



2. To what extent should standards be local, statewide or national?

“ .. to develop national aquaculture standards to guide future development of
our oceans.”

The press release implies that we need national aquaculture standards.

Alaska commercial salmon fisheries are not managed under national
standards

Alaska’s salmon hatchery program is not subject to national standards.
Alaska’s shellfish aquaculture program is not subject to national standards

Would it be better for Alaska or the nation if they were subject to national
standards?



3. What are the benefits of marine aquaculture?
One sentence in your press release mentions benefits.

“ .. lo address aquaculture’s risks and benefits.”

The rest of the press release talks mostly about risks and costs—implying
that that is where you will focus your attention.

‘... guided by the principle that marine aquaculture must be conducted in a
way that does not harm fish and wildlife and the ecosystems on which they
depend.”

“. .. there are significant environmental and socio-economic concerns
associated with its development.”

“Before plunging in, we should consider very carefully the effect it will have on
marine ecosystems and the people and communities who depend on them.”
[Chris Mann]



Marine aquaculture has both risks/costs and benefits.

POTENTIAL RISKS / COSTS

* Environmental effects

« Socio-economic effects

POTENTIAL BENEFITS

* |Income & jobs

« Diversification of economic activity (locally and nationally)
« Reduced dependency on imports

» Benefits to consumers

» Benefits to wild fisheries



The answers you get depend upon the questions you ask.

How can we minimize environmental and
socio-economic risks and costs

of marine aquaculture?
(a TECHNICAL question)

How can we balance costs and benefits
of marine aquaculture?
(a TECHNICAL and POLITICAL question)

Don’t allow marine aquaculture

Allow marine aquaculture when benefits
outweigh risks and costs

Allow marine aquaculture only when all
risks are fully understood

Allow marine aquaculture when risks are
understood well enough that we can be
confident that they are reasonably low

Allow marine aquaculture only if risks are
Zero

Allow marine aquaculture when risks are
low relative to benefits

Allow marine aquaculture only if it has no
environmental costs.

Allow marine aquaculture when
environmental costs are low relative to
benefits

Allow marine aquaculture only if there are
no adverse economic and social impacts

Allow marine aquaculture if positive
economic and social impacts outweigh
negative impacts—and if those adversely
impacted are compensated.




These are the questions and answers | usually
hear in Alaska about marine aquaculture.

\

How can we minimize environmental and
socio-economic risks and costs

of marine aquaculture?
(a TECHNICAL question)

How can we balance costs and benefits
of marine aquaculture

question)

Don’t allow marine aquaculture

Allow marin§ aquaculture when benefits

outweigh risk§and costs

Allow marine aquaculture only when all
risks are fully understood

Allow marine aqugcultgre when risks are
understood well e h that we can be
confident that they e reasonably low

Allow marine aquaculture only if risks are
zero

Allow marine aquaculture only if it has no
environmental costs.

Allow marine aquaculture only if there are
no adverse economic and social impacts

negdtive impacts—and if those advdrsely
impacted are compensated.




These are the questions and answers | usually

hear in Alaska about Alaska’s commercial
fisheries.

How can we minimize environmental and
ocio-economic risks and ¢

laska commercial fish
TECHNICAL quegfion)

How can we balance costs and benefits
of commercial fisheries?
(a TECHNICAL and POLITICAL question)

ies

Don’t allowommercial fish

Allow commercial fisheries when benefits
outweigh risks and costs

Allow commercid\ fishefles only when all
risks are fully unddgsigod

Allow commercial fisheries when risks are
understood well enough that we can be
confident that they are reasonably low

Allow commercia
Zero

Ish§ries only if risks are

Allow commercial fisheries when risks are
low relative to benefits

Allow commgfrcial fisheriesN\only if they have
no environgfental costs.

Allow commercial fisheries when
environmental costs are low relative to
benefits

there are
pacts

mercial fisheries only
no adyerse economic and social |

Allow commercial fisheries if positive
economic and social impacts outweigh
negative impacts—and if those adversely
impacted are compensated.




These are the questions and answers | usually

hear in Alaska about Alaska’s salmon
hatcheries.

How can we minimize environmental and
ocio-economic risks and cgsts

Alaska salmon hatchefles?
TECHNICAL quegfion)

How can we balance costs and benefits
of salmon hatcheries?
(a TECHNICAL and POLITICAL question)

Don’t allow\almon hatcherigs

Allow salmon hatcheries when benefits
outweigh risks and costs

Allow salmon hagheri
are fully understo

only when all risks

Allow salmon hatcheries when risks are
understood well enough that we can be
confident that they are reasonably low

Allow salmon hat
Zero

ers only if risks are

Allow salmon hatcheries when risks are low
relative to benefits

Allow salmonfhatcheries o
no environghental costs.

if they have

Allow salmon hatcheries when
environmental costs are low relative to
benefits

Allow sglimon hatcheries only if gere are no
adverge economic and social imp¥}cts

Allow salmon hatcheries if positive
economic and social impacts outweigh
negative impacts—and if those adversely
impacted are compensated.




PART V

How to Keep U.S. Marine Aquaculture
from Happening



Aquaculture is a business. Marine aquaculture will not happen in the
United States unless we create favorable conditions for aquaculture
businesses to develop and to compete successfully with other
producers.

One way to keep marine aquaculture from happening is to ban it.
Other ways include:

Allow zero environmental risk
Allow zero economic or social impacts

Consider only potential risks and costs, and ignore potential
benefits.

Wait until all issues are understood before making any decisions

Create a costly regulatory approval process with unclear and
uncertain guidelines

Keep changing the rules
Subject the industry to frequent political and legal challenges



