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Fishery Economics

« What is Economics?

« Economics is the social science that studies economic activity to gain an

understanding of the processes that govern the production, distribution and
consumption of goods and services in an economy.

« A Study of Choices




Economics Basics

« Broken down into 2 categories

— Micro vs. Macro

* Microeconomics
— Basic elements in the economy

— Individual agents and markets

— Interactions
\
outcomes of interactions

— households, f?rms, buyers, and sellers

QUANTITY



Economic Basics

e Macroeconomics

— Analyzes the entire economy

» Gross domestic product (GDP), Inflation, Unemployment, Savings, Investment,
Economic growth

— and the policies that address these issues

\]Znet Yellen & Ben Bernanke - Chair Fed Reserve
N Taxation— -

— Stimulus

— Unemployment

/ T ——

‘Macroeconomics



Law of Demand

* All else being equal, as the price of a product increases, quantity
demanded falls

— Inversely Related




Law of Demand

* All else being equal, as the price of a product increases, quantity
demanded falls

— Inversely Related

Quantity



Demand

Demand for fish
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Demand

 The demand relationship Is not static!

* Things that affect demand
— Price of related products
* Price of farmed fish falls Demand for wild salmon decreases

— Change in Income

i « More money to buy more fish™

— Population _

* More people eat more fish \

— Preference

/Me#e—peepmlewant cool things



Demand Shifts

Demand for fish
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Self Check

* The law of demand states as the price of a product
decreases, quantity demanded falls

— True
— False

\h‘income rises the demand for products will
— Increase———— o

— Decrease \

// I —




Law of Supply

All else equal, an increase in price results in an increase In
guantity supplied

— Positively related
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Law of Supply

* All else equal, an increase in price results in an increase In
guantity supplied

— Positively related

s ' Quantity




Suppl

Supply for fish
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Supply

* The Supply relationship Is not static either

* Things that affect Supply
— Price of production (catch fish)
« 1 $3 Production = | Supply

— Price of related goods (substitutes)
o~ Crab vs. Cod

— If a fisherman-makes more $ for onﬁpeues likely to fish for more valuable species

— # of Suppliers (number of fisherman) \

1 fishers - 1 Fish supplied

B —_———



Supply Shifts

Supply for fish

A0 GO0 S0
# of Fish Supplied




Self Check

* The law of supply states an increase In price results in an
Increase In quantity supplied

— True

— False

~.* If the Price of production (fuel to catch fish) increases
supply will .

— Increase \

— Decrease
// e




Supply and Demand

Quantity



Equilibrium

« Surpluses

e Shortages
S & D will adapt

0 20 20 £ %20 60 70 80 %0 100 10 120

Quantity
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Shifts in Supply & Demand

Large fish return and easy to catch fish
Fukeshima Nuclear disaster

1 price of fuel

a 3 fatty acids in the news

Competition from other fish species

Increased hatchery production

Q; Q2

Quantity

Q, Quantity




Self Check

« A surplus means that there is more supplied than demanded and
price will likely

— Decrease to equilibrium

— Increase to equilibrium

 If there Is a large fish-return and the fish are easier to catch there

B, Il likely be a change In

— The Supp[y\curve *

— The Demand curve \

// R




The Fisheries Economy

A GLOBAL PERSPECTIVE
« Export Value $136 Billion (2013)

— More than rice,

— coffee, sugar, tea

o 260 Million Livelihoods

Wes from developing countries




The Fisheries Economy

A GLOBAL PERSPECTIVE

* World Capture and Aquaculture 157 m tonnes
« Aquaculture ~47%

— 18.4 kg/person globally
— 10 — 12% of global poepulation Livelihood

\ World fishery production

/' Aquaculture
/‘\ of




Global Fisheries Economies
* Top 10 Fisheries Producers (2006)

— China, Peru, United States, Indonesia, Japan, Chile, India,
Russian Federation, Thailand and Philippines.

* Top 10 Species (2006)

wihoveta, Alaska Pollock, skipjackm, tuna, Atlantic herring,
> Whiting, chub mackerel,. Chilean jack mackerel, Japanese

anchovy, largehead hairtail anc yeJJvifi\ntuna.




NORWAY
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Fishing yield, in tonnes per km? per year
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Sources: Ifremer; FAO; Ecosystems and Human Well-Being, Synthesis, Millennium
Ecosystem Assessment, Washington DC, 2005. Based on a map by Frangois Carré,
University of Paris IV. Map outline: Gall-Bertin projection.



US Fisheries Economy

« U.S. commercial and recreational fishing
— $199 billion in sales impacts
— $89 billion to GDP

— 1.7 million jobs.

Commercial Economic Impacts Trends for the United States
(thousands of dollars)

[ 209 2o 20 2om2




All Sectors

Jobs supported by the U.S. Seafood Industry (2012)

tate Jobs [State
nited States 1,270,141 |Oregon
alifornia 145,433 |Maryland
Massachusetts 107,064 |Georgia
lorida 82,141 [Hawai'i
ashington 60,955 [Rhode Island

Alaska 55,890 |Alabama
ew York 51,681 |North Carolina
ew Jersey 50,754 [Mississippi
ouisiana 33,391 |[New Hampshire

Maine 32,971 |Connecticut

Texas 25,911 [South Carolina
irginia 19,052 [Delaware




Sales All Sectors

Total sales generated by the U.S. Seafood Industry (2012)
(thousands of dollars)

In-State r In-State
Sales Sales

California 24,043,813 Virginia
orida 16,553,480 |Rhode lsland
Massachusetts | 8,483,740 |Oregon
ew Jersey 7,921,903 |[Hawai'i

ashington 7,533,447 |North Carolina

ew York 6,366,436 |New Hampshire

laska 4,232,307 |Connecticut
exas 2,499 832 |Alabama
eorgia 1,962,985 |[Mississippi
ouisiana 1,927,986 |South Carolina
Maine 1,875,020 |Delaware



Revenue by State

Total Landings Revenue by State (2012)
(thousands of dollars)

State Total [State Total

Revenue Revenue
1,703,726 |Rhode Island 80,787
618,247 |Maryland 77,859

' 448 544 [North Carolina 72,912
Louisiana 331,165 |[East Florida 57,736

Washington 275,585
alifornia 231,683

Texas 194,044
ew Jersey 187,732

irginia 175,640

West Florida 141 671 |Connecticut
regon 128,030 |Georgia

1l 91,513 [Delaware




Landings by State

Total Landings by State (2012)
(thousands of pounds)

Landings Landings
alifornia 352,700 30,029
297,561 [Hawai'i 29,289
295,892 28,565
263,622 26,347
262,581 12,260

213,578 INew Hampshire 12,138
180,502 |Georgia 10,304
83,290 |Connecticut 8,673

81,991 5,239

regon

Maine
ashington
ew Jersey

hode Island

€Xdas

California | 352,700 | 30029
Massachusetts | 297,561 | 29289
Oregon | 295,892 | 28565
Mississippi | 263,622 | 26347
Maine | 262,581 12260
Washington | 213,578 12138
New Jersey | 180,502 10304
Rhode Island | 83,200 | 8673
Teas | 81,991 | 5239



US Fish spp Value

o Salmon, Scallops, Shrimp, Lobster

2011 Economic Impacts of the United States Seafood Industry (thousands of dollars)
With Imports Without Imports
Jobs Sales Value Added Jobs Sales Value Added

Total Impacts
Cmporters | 17037 | 4saze0or | mageigss| o] o] 0]

Total Landings Revenue and Landings Revenue of Key Species/Species Groups (thousands of dollars)
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
3,346,066 |3,769,042 4,041.7:5:0 4,203,688 (4,394,152 (3,927,630
Finfish & other 80 2,068,233 |2,254,846 |1,887,456 |2,183,578




US Fish spp

* Landings in Ibs

— Wallleye Pollock, Menhaden, Pacific Salmon

Total Landings and Landings of Key Species/Species Groups (thousands of pounds)
2002 2003 2004 2005 2006 2007 2011
Total landings  |9,436,477 [9,505,337 |9,688,745 8,060,769 |8 9,867,148
Finfish & other | 8,232,370 (8,367,711 3 8 8, G 5,79 8,490
Shellfish 268,450 | 1,200, :
American lobster 126,204
Blue crab 19,149
Menhaden 1,674,995
Pacifc halibut 2,677
Paciic salmon 780,066

Sea scallop 59,112
= 310,570
Tunas 30,708

Sablefih 1,264
Walleye pollock 3,361,261 [3,353.236 |3:410.065 [3400,810 2810.787




US Fish spp $/Ib

» Scallops, Halibut, Sablefish

Average Annual Price of Key Species/Species Groups (dollars per pound)
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Bleash | 0s4| 00| os4| ose| o] 0o5| 009| 083] 103] o001
“Menhaden | 005 | 005| 005] 005] 005] 006] 007| 006] 007| 008

“Pacficsaimon | 028 030 ] 041| 0w | o4r| o43] o060| o0s2] 070] 079
Seascalop | 34| 400| 49| 764| 652] 660] 603| 649 ] 782| 990
[Walleye pollock | 006 0.06] 008] 009] ©010] 00| 014] o015] 015] o013

\‘-



Washington

8 Billion Sales® SALES IMPACTS
ey $199 Billion

N generated by U.S. Commercial and

P Gegon ’ Recreational Fishing Industries, 2012 x P
. 1.5 Billion Sales* , . ‘
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- # : 3 Georgia
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« Alaska ) X | T;;ES .
. 4.8 Billion Sales") _ 4.2 Billion Sales™ | -
32 =N R - l Florida )
Aaay ¥4 o | . 29.7 Billion Sales*
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[ Hawaii

1 Billion Sales*
*U.S. Commercial and
Recreational Fishing Industries




Washington

o JOB IMPACTS
Z 1 1.7 Million Jobs

supported by U.S. Commerical and
™. Recreational Fishing Industries; 2012
L iy
Oregon
19,000 Jobs

California
158,000 Jobs

( 40,000 Jobs

Hawaii
12,000 Jobs
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/1' 55,000 Jobs

Georgia

17,000 Jobs

Florida
191,000 Jobs

5. Commerical and
reational Fishing Industries




Self Check

« Which state is highest in total ex-vessel revenue and landings
— Alaska
— California
— Massachusetts

— Louisiana

~ « By pound what is the most.commercially caught fish species in the United

~—

~ -

— Walleye Pollock »

— Menhaden \

— Pacific Salmon

— Shrimp




Alaska Fisheries Economy

North Pacific

- Alaska




Alaska Fisheries

60,000 workers earn $1.6 billion in iIncome
« $2.1 billion total labor income

« $5.9 billion economic activity

Data from
2015 study

Number Labor
Direct Impacts of Income Total Impacts
Workers ($Millions)

Commercial Fishing 31,580 $920 FTE (Full-Time

Equivalent) Jobs 41,200

$2.1
Labor Income Billi
2,904 $204 ifion

Processing 25,055 $460

Management/
Hatcheries/Other -
Economic $5.9

Total 59,539 $1,584 Output Billion




Alaska Seafood Jobs
« 20% of private sector Jobs (2013/2014)

Total FTE Jobs by Region

Seafood
41,200 jobs
$2.1 billion

Bristol Ba 4,650 Oil and Gas
111,500 jobs
.860 Arctic-Yukon-Kuskokwim $6.5 billion

\ Visitor Industry
\. 37,800 jobs
~ $1.3 billion

B Other Mining
5,000 jobs 8,700 jobs

$0.3 billion $0.6 billion
e ———



Alaska Seafood Revenue

« Salmon $2.1B, Walleye Pollock $1.7B
— Crab, Pacific Cod, Halibut

~ Other

Halibut & 10%

Sablefish

R, Salmon
\ o 0 31%

/ Pollock

e K — : Portion of Total Ex-Vessel Value,
by Species, 2014




Landings (1k Ibs)

* Walleye Pollock

— Salmon, Pacific Cod, Flatfish

Total Landings and Landings of Key Species/Species Groups (thousands of pounds)

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Shellfish 54,639

Flathish
98,600
25,481
27,139
736,122
2610.767




Price/ Ib
o Sablefish, Halibut, Crab

Average Annual Price of Key Species/Species Groups (dollars per pound)
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Pacfichering | 013 | 013] 020] 016|009 022| 027 03| 02| 012
"Walleye pollock | 006 | 006 008 009 010] o010 o01s] o015 015|013

\‘-



Alaska Harvest & Value
e 4.2 Billion in 2014

iy
o

Billions (S & Ibs.)
w &

i
(=

'y
o

2005 2006 2007 2008 2010 2011 2012 2013 2014
Harvest Volume (Billions Ihs.) W First Wholesale Value (SBillions)

=




Self Check

e Seafood jobs are the largest private sector employer in the state
— True

— False

* Which represents the most valuable species landed in Alaska
— Walleye Pollock

\alm |
— Halibut -
— Crab \

// R




Rationalization

* One aspect of Fisheries Economics is Rationalization

* Who benefits, how, and what impact does this have on
coastal communities

—




iIng Crab
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Crab Rationalization Program

Share-based management program
— Implemented in 2005

— Allocates harvest among users (harvesters, processors,
communities)

* Quota shares (QS). captains + vessel owners

N ocessor shares (PS): processors

« Community development quat\as( DQ): rural Alaska
communities

Minimize negative social and economic impacts by promoting fishery involvement and
economic development

// B




Crab Rationalization Program

Individual allocation quota (Quota Share):

* Percentage of the total catch based on historic landings from
specific periods (depending on the fishery)

~ Fisherman get IFQ (individual fishing quota)
\Ba';ed on_gquota share and total_ harvest:

QS x TAC = IFQ \




Effects of Crab Rationalization

* Reduction in fishing effort

— Fewer vessels in fleet, fewer people with quota shares
— Increased profits for remaining vessels

» Extended season: greater flexiblility in selecting fishing
time + location

Wer: reduced Coast Guard-search and rescue cases

~ Less bycatch: longer soak times allow escapement of small crabs

* Less gear, decreased pot lifts, Ie%t fishing

— Better crab conservation

»,_/’// D —




Effects of Crab Rationalization

Fishermen form cooperatives: improves efficiency

— At end of season fisherman to consolidate remaining shares to
single vessel

— Little un-harvested crab: maximizes TAC

“ Efficient coordination-with processors causes less down time
‘ ween deliveries for proeessing crews

~.

— A decision based on Economics \

f// L —R



Socioeconomic Impacts

* Reduction in fleet decreases available jobs in coastal
communities

« Restricts ability for young people to enter fishery

* Questions about “fairness”
— Does limited access privatize a public resource?

\Mﬂn
— opoly on crab

o —

* Long-term social impacts
— Loss of: identity, meaningful lifestyle, com the surrounding

environment for some individuals

.
~—

~ -
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Crab Rationalization

Bristol Bay Red King Crab Fishery, 2002-2006/07:
Total Harvest (pounds)

2005/06 2006/07




Effort

Bristol Bay Red King Crab Fishery, 2002-2006/07:
Total Pots Pulled

140,000 129.019

120,000

100,000

80,000

60,000

40,000

20,000

0
2004 2005/06 2006/07




Boats Registered

Bristol Bay Red King Crab Fishery, 2002-2006/07:
Total Vessels Registered

2003 2004 2005/06 2006/07




Harvest / Boat

Bristol Bay Red King Crab Fishery, 2002-2006/07:
Average Harvest per Vessel (pounds)

200,000 185.151
180.000 171,507
160,000
140,000
120,000
100,000
80,000
60,000
40,000
20,000

36,225

2004 2005/06 2006/07




Days Fished

Bristol Bay Red King Crab Fishery, 2002-2006/07:
Average Days Fished per Vessel

2005/06 2006/07




Job Losses

Estimated Job Losses in Major BSAI Crab Fisheries
Between 2004/05 and 2005/06

Bristol Bay Red King Bering Sea
Crab Fishery Snow Crab Fisher}r

200405
200506 ——
200403
200306

% of job losses attributable to

Number of vessels

Estimated fishing jobs

rationalization™

Estimated job losses due to

rationalization




« Based on this reasoning, crab rationalization accounted for about
85% of the decline in the number of vessels registering for the
Bristol Bay Red King Crab season, and 99% of the decline Iin the
number of vessels registering for the Bering Sea Snow Crab
season. Similarly, crab rationalization accounted for about 94% of
the decline in the number of “Kodiak Boats” registering for the

\B\tist\ol Bay Red King Crab season, and 95% of the decline in the
number of “Kodiak-Boats” registering for the Bering Sea Snow

Crab season. \




Self Check

* One of the major benefits to the crab rationalization
program were the economic benefits that most
communities received

— True

— False
\
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Herring Processing in Sitka

7 processors registered for the fishery in 2014
3 process in Sitka
Sitka Sound Seafoods
Silver Bay Seafoods
Alaska General Seafoods — Lease SPC Facility

In 2014 — Approximately 60% of sac roe harvest processed in Sitka

People employed to process herring in Sitka ~ 200 people

A
\Estimate of influx of people to Sitka during fishery

Permit holders and crew — 180 people_

Tenders and crew - 300 people \
Spotter pilots - 20 people \
Out of town processor mgt staff - 30 people

Kestrel/out of town ADF&G staff - 8 people

//_,/.lapanese_'liechnicians_-_ e 20 people
5 Total people from out of town - 558 people



Sitka Sound Herring Sac Roe Fishery
2005-2014 Average

Harvest 13,600 tons
Price/Ton $542/ton
Total Exvessel $7.4 Million

2014 Estimated Total Value — VALUE PRELIMINARY!

Harvest (tons) 16,957

\ Base Price | $150/ton
—Roe % > 12.4

Exvessel price/ton \$§3;)lton

Exvessel total 5 M

Ex-Tender $2.3 M

s Whotlesale— Preliminary ~ $8.5 M
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2015 Herring Season

The fishery was Co-op’ed!
48 Permits to catch 8,712 tons
e 8700 x $150/ton = 1.3 million
1.3 mil/ 48 = $27K
n
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2016 Season

15,674 tons based on a 20% harvest rate of a forecast
mature biomass of 78,372 tons

» Almost 2X that of last year
* Co-0p or not?

westion of Economics-.




Talk of Rationalizing of Herring

« Easier to manage

Reduction in fleet decreases available jobs in coastal
communities

» Restricts ability for young people to enter fishery

B Questions about “fairness”
\—Dees limited access privatize a-public resource?

* Long-term social impacts

— Loss of: identity, meaningful lifestyle, connection tothe surrounding
environment for some individuals

7'_//’ —————




Self Check

* The Herring Sac Roe fishery was co-oped in the 2015
season

— True
— False

\me)unalizing the Herring fishery easier on managers and
it would-allow for a more constant product flow to

processors \

— True

__———False —




Salmon Iin Alaska

2015 Alaska Commercial Salmon Harvests and Exvessel Values

Avg. Price Number of Fish Lbs. of Fish
per Pound (thousands) (thousands)

Alaska Totals

-
-
-

Est. Value US$
(thousands)

$15,186
$197,783
$14,631
$131,999
$54,621

$414,219



Salmon in PWS

2015 Alaska Commercial Salmon Harvests and Exvessel Values

Avg. Price Number of Fish Lbs. of Fish Est. Value US$
per Pound (thousands) (thousands) (thousands)

Prince William Sound




Alaska Salmon Harvest Volume, by Species

===Pink
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Equilibrium
Price

(P)

Demand
curve
(D)

Equilibrium Quantity
Quantity
Q)




Supply & Demand

* Increase supply — Price Drops

Quantity



Supply & Demand

 |Increase Demand- Price Increases

Quantity



Supply & Demand

ncrease Demand more than Supply

Price Increases

Quantity



Supply & Demand

ncrease Supply more than Demand

Price Drops




Future of Alaska’s fisheries

Benefits

* Global demand likely to grow
— Population Growth
— Growing Incomes
— Health Benefits of fish

* Wild salmon are limited in supply
« Limits to farmed salmon growth

\E:ifse problems
| =timits to fish meal food sources

Challenges = =

- Resource uncertainty \

« Farmed salmon flood markets
» Other species compete with Alaskan (wild and farmed)

//,Ecgnemﬁtrhtertalﬁty _—



Other questions related to fishery

economics
« Marketing — what will this do to supply / Demand?

 What role does economics play in Management

— More and more management is moving toward market based approaches
« Harvest less get more value

« Same is true for processing

\H%do hatcheries alter the-economics of fisheries

- \ \




Fishery Management

Fisheries management is a complex process that Is ever-
changing

* Laws
 Management Strategies

WOmiCS

e —

— Politics




Self Check




