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ABSTRACT

The Northwest and Al aska Fisheries Center of the National Mrine
Fi sheries Service initiated this study in 1978 for the purpose of
estimating the economic inpacts of the Alaska shellfish fishery. Data
froman earlier, bio-econonic data base survey were augmented by other
publ i shed and unpublished data to provide economc profiles of the
1976 operations of the principal shellfish harvesting and processing
subsect ors. An interstate, interindustry input/output nodel was
prepared for the Al aska and Washi ngton econonies with detailed treatnment
of Al aska- and Washi ngt on- based shel | fish harvesting and processing
sectors. The direct plus indirect requirenments, value added multipliers,
and partitioning of value added show that shellfish harvesting and
processing sectors generate from$1.15 to $1.31 in value added for
each $1.00 of product delivered to final demand. The input/output
model shows that an increase of about one-fourth in shellfish catch
woul d nean $150 nmillion nore total econonic output in Al aska and
$95 nillion nore output in Washington, much of it comng in secondary
sectors. Washington, in particular, receives secondary gains from

expansi on, even by Al aska-based vessels and processing plants.
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| NTRODUCTI ON

Fish are one of Alaska's nost inportant natural resources. The
waters off the coast of Al aska abound in stocks of sal non, halibut,
crab, shrinp, and other species of fish. The harvest from these renew
abl e natural resources has been a valuabl e source of revenue for the
Al askan econony since the earliest days of settlenment. Today, the
harvesting and processing of these fish provide business opportunities
and enpl oynent for thousands of Al askans, as well as for residents of
other states who also participate in these fisheries.

Because of the inportance of fish in the Al aska econony, there is
| ong standing concern that the fisheries be managed and exploited so as
to yield as much benefit as possible for the people of Alaska. This
concern has led to considerable discussion of fisheries managenent
policy' Generally policy has been directed toward the attai nment of a
maxi mum sustained yield (MSY). To achieve MSY, there nust be ideal
control of biological factors such as tim ng-sex-size selectivity in
harvest from breeding stocks. Also, in order to attain MY, the annual
harvest nust be limted to only the excess nunbers above required
repl acenents of breeding stock.

Bi ol ogi sts have given a good deal of enphasis to the determnation
and attai nment of MSY, but fishermen, citizens, and policy-nekers are
nore directly concerned about the econonmic inplications of fisheries
exploitation and nmanagenent. Econonists have tried to address that
concern with the concept of an econonic optinum harvest designed to

provide a maxi mum net val ue of fish produced minus the cost of harvesting

l’Tussing, Arlon R, Thomas A. Mborhouse, & Janes D. Babb, Jr.,

editors, Al aska Fisheries Policy, Institute of Social, Econom c, and
Government Research, University of Al aska, Fairbanks, 1972.




and processing. The econonic optimm requires the same conditions as
MSY with the additional provisions that the |east costly harvesting

nmet hods be used and that harvesting effort not be expanded to the point
where the value of additional catch realized is no | onger greater than
the marginal cost of the additional fishing effort devoted to the
fishery. Econom sts have been especially concerned that there be no
over-investnent in excess capacity for harvesting and processing the
available catch. Since it always costs something to harvest additional
units, and since market limtations cause marginal values to decline as
harvests increase, the economc optinum harvest level will alnost always
be less than the NBY.

The economist's definition of "optimal" fishery managenent has al so
not been entirely acceptable to policy-nakers and the public. The
economi ¢ criterion of maxinum net value (i.e., maxinum revenue m nus
costs including opportunity cost of labor and capital) appears to be of
little concern to the industry and public. Their economic concerns are
nore apt to center on the nunber of jobs provided and the anount of
income generated for the participants in the industry or the residents
of the region. Especially when a basic industry such as fishing is
involved, there is a realization that larger harvesting fleets and/or
| arger harvests create added enployment in the fishery and also stinulate
growth el sewhere throughout the econony as a result of expansion in the
fishery. There is general feeling that growth in local jobs and businesses
is good, even if there is less net econom c value than could have been
realized with |ess "over-expansion" of the basic industry. Since the
public is generally nore interested in economc growth than in economc

efficiency, it behooves the economsts to provide sone |ndication of



the nature and size of the econonmic effects of various resource policies
and devel opnents.

The purpose of this study is to provide estimtes of the econonic
impacts from one part of Alaska's fishing industry, the shellfish fishery.
Shel I fish harvests in Alaska consist nostly of king, snow (tanner), and
Dungenes crab and shrinp. The shellfish fishery has grown froma relatively
smal | and insignificant part of Al askan fishing and the Al askan econony
to becone nearly as large as the venerable Al askan salnmon fishery. From
1960 to 1977, the share of shellfish in the total value of all fish
landings in Alaska rose from 8% to 44% During that tine, the value of
total shellfish landings grew from$3.1 nillion in 1960, to $155.6 nillion
in 1977. Processing further increases the value of shellfish so that
t he whol esal e val ue of the product |eaving Al aska is about 70% greater
than the value of the harvested shellfish. By 1976, the value of
shel I fish products from Al aska equal ed nearly 2% of the total gross
busi ness receipts of all industries in Al aska.

Al askans consider shellfish to be one of their inmportant natura
resources and they would like to see it exploited in a way such that it
yields the maxinum benefits for the whole state of Alaska. The fact
that both state and federal governments are heavily involved in the
managenent and al l ocation of the fish introduces the possibility that
managenent of the fishery could be adjusted so as to yield maxi mum
benefits for the state. Now that the shellfish sectors are |arge enough
to potentially have a significant inpact on other parts of the Al aska
econony, there is additional incentive for being concerned about how
| arge those inpacts mght be and about how various changes to the shell-

fish fishery mght inpact on the econony.



Al t hough there is now considerable attention directed toward the
shel [fish fishery and its economic inpacts, it is still not that easy to
determne just how large those inpacts might be. Even though the
shel I fish sector is now a fairly significant part of the Al aska
econony, it is not large enough to be an obviously dominant force in
the econony. So, it is not possible to gauge the inpact of the shellfish
fishery by simply correlating the shellfish harvest and the rise and
fall of the Al aska econony. There are sinply too many other equally or
more inportant sectors that are also changing for various reasons and
exerting their inpact on the Alaska economy. Furthernore, it is also
not possible to guess at the econom c inpacts of the shellfish fishery
by sinple adaptation of sone rules of thunb derived from anal yses of
other sectors. The shellfish sector is unique in several inportant
respects and it has grown up quite recently so there is |ess genera
background know edge about the industry as it now exists. W do know
that harvesting vessels and processing plants that have recently entered
the shellfish industry have tended to be much |arger and nore comrer-
cialized than were the early harvesters and processors. They are al so
| arger than nost present participants in salnmon, halibut, and other
Al aska fisheries or in the Washington, Oregon, and California shellfish
fisheries. The recent entrants al so have close ties outside the Al aska
econony. They often turn to Washington and other states, or even some
foreign countries, for financing, nanagers, skilled operators, equip-
nment, servicing, supplies, etc. Naturally, the economic inpacts in
Al aska are much less than they would be from a sector that was nore

closely tied to the Al aska economny.



The only practical way to determ ne the economic inpacts froma
sector having characteristics such as the Al aska shellfish fishery is to
determne the econonics of operation within the industry itself, its
linkages with other sectors of the econony, and finally the structure
and interactions of the entire econony, including the shellfish sectors.

The principal method that is used for conducting "total econony"
analyses is called input/output analysis (1/0O or interindustry analysis.
The 1/ 0O nethod accounts for all of the econonic |inkages that exist and
provides a method for tracing econonmic inpacts throughout the econony.
An 1/0 nodel with focus on shellfish sectors would be a useful tool to
use in estimating economc inpacts from changes such as an increase or
decline in the Alaska shellfish fishery or a change in managenent of the
fishery. Since the sectors that are dependent upon the shellfish
fishery are also very heavily linked to the Washington econony, it is
necessary that the input/output nodel for analyzing their econonic
i npacts include not only a sector-by-sector accounting of the Al askan
econony, but also a simlar accounting for the Washington econony.

The specific objectives of this study are: (1) to deternine the
econom ¢ |inkages between harvesters and processors of Al aska shellfish
and other sectors of the Al aska and Washi ngton econonies; (2) to incor-
porate the sectors primarily connected to the shellfish fishery into
revi sed Al aska and Washi ngton state econom c input/output nodels; and
(3) to estimate economi c inpacts of potential permanent changes in the
Al aska shellfish fishery.

The organization of this report parallels the objectives. First
there is a brief introduction to the history, scope, and nature of the

shel [ fish fishery in Al aska. Next, the shellfish harvesting and



processing sectors are described and analyzed in terns of their economc
structures and economc |inkages with other sectors of the A aska and
Washi ngton economies. An integrated Al aska-Wshington input/output

model is next developed and the shellfish sectors are integrated into

the nodel. Finally, neasures of the economic inpacts of various potential
changes in developnents within the industry are calculated using the

i nput/output nodel and the results are discussed in terns of their

impacts particularly on the nost affected segnents of the economes.



[I. AN I NTRCDUCTION TO THE ALASKAN SHELLFI SH | NDUSTRY

Speci es and Location

The principal species of shellfish caught in Al aska include king,
Tanner, and Dungeness crab and shrinp. ? The shellfish are harvested in
ei ght principal harvest areas as shown in Figure 1. Those include South-
eastern, Prince WIIliam Sound, Cook Inlet, Kodiak, Al aska Peninsula, Dutch

Harbor, Western Aleutians and Bering Sea.

History of Exploitation

The recent history of exploitation of the shellfish stocks is depicted
in Table 1 for three selected years (1969, 1972, and 1976). The nore
sheltered areas of Southeastern Alaska and Prince WIIiam Sound, have not
been high shellfish producers during this period. In the earlier part of
the 11-year period from 1969-79, the principal shellfish fishery was around
Kodiak and, to a lesser extent, the Bering Sea and the Western Al eutians.
Toward the latter part of the period, while Kodiak maintained sone
importance, the key fishery shifted to the Bering Sea. This trend is
apparent in 1976 and prelimnary 1979 figures indicate a continuing growh
in inportance of the Bering Sea fisheries.

About 70% of total shellfish revenue cones from sale of king crab.

The king crab fishery was the first highly successful crab fishery in

Al aska. Although there was some commercial exploitation of the species as

? There are three subspeci es of king crab, two subspecies of Tanner
crab (opilio and bairdi) and several subspecies of shrinp. The various
subspecies nust be specifically managed, individually targeted upon In the
harvest and, in some cases, marketed separately at different prices.
However, in the interest of sinplicity we have treated each species as
though its subspecies conposition was constant.
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Figure 1. Alaska Fishing Harvest Areas



Table 1. Al askan Shellfish catch Statistics During Three Selected Years (1969, 1972, & 1976) for
Ei ght Geographic Areas (in 1976 dollars)

King Crab Tanner Crab Dungeness Crab Shrimp
T of ) T of . I of % of . Total
Gross Total Gross Total Gross Total Gross Total Gross
Revenue Pounds Gross Revenue Pounds Gross Revenue Pounds Gross Revenue Pounds Gross Revenue

Area (5000) (000) Revenue ($000) (000) Revenue ($000) (000) Revenue ($000) (000) Revenue ($000)
Southeastern: N

1969 975 1,895 56 : 46 .268 3 604 2,343 35 112 1,680 6 1,737

1972 588 943 26 163 790 8 1,340 2,593 60 137 919 6 2,228

1976 271 396 16 859 4,070 50 437 1,060 26 129 970 8 © 1,702
Prince William Sound: i

1969 bo22 48 5 179 945 43 212 879 51 2 3 1 415

1972 ' 186 296 9 1,580 8,551 72 413 725 19 3 9 0 2,182

1976 11 17 1 1,200 6,000 91 102 290 8 -— = = 1,313
Cook Inlet:

1969 561 2,856 64 182 1,455 21 12 50 1 117 1,850 14 872

1972 2,342 4,608 57 1,104 4,779 27 23 39 0 655 5,549 16 4,124

1976 3,518 4,954 62 1,246 5,935 22 63 119 1 852 6,208 15 - 95,679
Kodiak: X

1969 6,017 12,956 52 1,130 6,862 10 1,505 5,835 13 2,848 41,353 25 11,550

1972 9,058 15,480 53 2,201 11,907 13 1,237 2,060 7 4,700 58,646 27 17,196

1976 12,546 17,522 55 - 5,019 25,129 22 25 87 0 5,168 51,851 23 22,758
Alaska Peninsula: . X

1969 2,294 4,942 79 112 653 4 299 1,158 10 215 3,135 7 2,920

1972 . -2,004 4,338 50 671 3,968 17 —— ——— - 1,291 18,613 33 3,966

1976 564 882 6 3,350 16,752 35 —— ——— === 5,613 66,139 59 9,527
Dutch Harbor: - -

1969 ) 2,835 7,492 98 'S 27 0 69 283 2 - _—— == 2,909

1972 4,523 11,297 100 -— -—_ - —_— -—— e - —— - 4,523

1976 7,112 11,471 95 105 551 1 —-— -—— - 312 3,671 4 7,529
Bering Sea: .

1969 3,791 10,018 93 189 1,103 5 B4 353 2 - —— == " 4,064

1972 8,071 20,963 100 17 112 [4] -— —— - -— ——— ——— 8,088

1976 43,631 70,411 91 4,242 22,324 9 - ——— - - —— - - 47,873
Western Aleutians:

1963 6,524 18,062 100 - -— - -— - - -—- ——— - 6,524

1972 6,499 16,234 100 . -— -_—— == — ——— == - - e 6,499

1976 236 386 100 - —_—— == -— —— —-= -— ——— - 236
Total Alaska:

1969 15,644 57,730 77 1,133 11,2017 6 1,620 11,304 8 1,999 47,851 2 20,306

1972 20,519 74,427 () 3,731 30,135 12 1,968 5,448 6 4,493 83,831 15 30,711

1976 68,689 105,899 70 16:166 80,771 17 .630 1,546 1 11,572 128,682 12 97,057
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far back as the 1920s, the first substantial catches occurred in 1953. The
production was rather constant until 1958 when a trenendous expansion

started and continued until the peak 1965-66 harvest year of 152 nillion
pounds. Fromthis peak, the harvest level fell and did not recover until
1978 and 1979 when harvests were. 122.9 and 150.1 nillion pounds, respectively.
Despite the drop in production in the late 1960s and early 1970s, king crab
mai ntained its dominance in A aska shellfish revenue because of its high

val ue per pound.

The Tanner crab fishery is increasing in inportance and it appears to
be the nost under-exploited shellfish in Alaska. Tanner crab was first
comercially harvested in Alaska by US. fishing vessels in 1961. By 1969
over 11 mllion pounds were |anded, representing 8.8% of the shellfish catch
by weight. Tanner crab |andings have continued to increase, reaching 15.6%
of total shellfish landings in 1972, 25.4%in 1976, and 38.6%in 1979. In
addition, foreign vessels harvest a |arge amount of Tanner crab in Al askan
waters because it has been deternmned that the U S. industry cannot harvest
and process the potential for the Tanner crab fishery. According to the
managenent plan for Tanner crab, the maxi mum sustainable yield in the
Bering Sea is 539 mllion pounds, which is 7 tines the 1979 harvest in
that area by U S. vessels.

The shrinp fishery in Alaska consists of a traw fishery for smaller
species in the Kodiak and Al aska Peninsula areas and pot fishing for high
val ued prawn species in the Cook Inlet area. The total shrinp catch in
Al aska increased from 16 mllion pounds in 1961, to a high of 129 nillion
pounds in 1976. Since 1976 the catch has declined to 50 mllion pounds in

1979.
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The ex-vessel price of Al aska shrinp averaged 4¢ per pound for many
years. Since 1973 the price has been around 10¢ per pound. Still, shrinp
accounted for only 12% of the value of shellfish harvest in 1976 despite

constituting 40% of the total pounds harvested.

Acceptabl e Harvest Levels

Fi sheries are notoriously prone to overharvesting due to the tradition
of allow ng open access to/anyone wishing to harvest from the fish stocks.
When conbined with the biological dependence on residual (not-harvested)
stocks for reproduction, open access and exploitive harvesting can be
devastating to future production. Therefore, control of harvest is a npst
important part of managing the fishery.

A nunber of different measures of stocks and yields are used to guide

fishery managenent and determine harvest |evels., MNaxinmum sustainable

yield (MSY) is as the terminplies, a yield that can be sustained over

time. MSY depends on the size of the resource, reproductive characteristics
of the species and selectivity of the harvest nethod. There is some justifi-
cation for trying to naintain the fishery near MSY, but, in some cases,

there may be high economic costs of pursuing nore scattered stocks as

harvest approaches MsY. Fish stocks are subject to wide fluctuations from
year to year, even when the-fishery is closely managed. Therefore, the

acceptabl e biological catch (ABC) could be above or below MSY in a particular

year as recruitment (new menbers in the fish population) is high or |ow
Since accurate estimates of recruitment are often not available, ABC is

usual |y based on recent harvest trends. The concept of optimum yield (OY)

i ncl udes soci o-econonic considerations, such as a depressed market for the
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fish or a depressed |local econony, in deternmining how the harvest should deviate
from ABC.

MSY, OY, and actual catch for each managenent area are shown in Table 2.
The nmost striking figure in the crab managenentplans is the very high MY
for tanner crab in the Bering Sea. The estimated MSY of 539 mllion pounds
is mre than 5 times as large as the 1979 harvest. It reflects the potentia
for harvesting large amounts of the opilio species of Tanner crab. However,
the opilio crab are smaller and |ess valuable than the bairdi species.
Many fishermen feel that it is not profitable to harvest the opilio crab.
The nuch |ower “optinum yield” of 58-60 mllion pounds recognizes this
econoni ¢ consi deration.

For the highly profitable king crab, the mgjor fishery managenent
task is prevention of over fishing rather than encouragement of nore conplete
exploitation. Control is acconplished by closing the season as soon as
the acceptable yield has been harvested. Cuideline- harvest levels are set
before each season on the basis of fishery managers’ estimates of recruit-
ment-and the general condition of the fishery. Wen the season is opened
fishery managers keep track of the volune harvested and nonitor conditions
that might indicate a need for revising the harvest level. Wen the guide-
line harvest level is reached, the season is closed. In 1979, a greatly
increased fleet of large, efficient vessels required only 23 days to harvest

the ABC for king crab in the Bering Sea.

Harvest Restrictions

In addition to restrictions on the quantity harvested, there are
several regulations that are designed to prevent waste or danmge to the

fishery stocks, provide stability in the fishery, protect local fisheries



Table 2. Maxinum Sustainable Yield (MSY), Optinmum Yield (OY),
Managenment Area* (1,000 pounds)

and Act ual

1976 Catch for Each

King Crab Tanner Crab
1976 1976
Actual Actual
Area MSY Catch Catch
———————————————————————————— (1,000 1bs) e
Southeastern 750 602 338 3,512
Prince William Sound 300 300 17 6,000
Cook Inlet 3,930 5,070 4,954 5,935
Kodiak 29,090 26,000 17,522 15-25,000 23,446
Alaska Peninsula 5,000 4,600 882 20-30,000 -
Dutch Harbor 12,000 21,000 11,471 17,816
Adak (Western Aleutians) 13,000 1,500 386
Bering Sea | 84,800 139,200 70,411 58=60,100 22,324
TOTAL 148,870 198,272 7105,981 108-134,900 79,033

*Maxi num sust ai nabl e and optinum yi el ds for ki ng crab are taken from Fishery Managenent Plan for

Alaska King Crab, North Pacific Fishery Mnagenent

Tanner crab is fromFishery Managenment Plan for the Conmerci al

Counci | .

Tanner Crab Fishery Of the Coast

of Alaska, North Pacific Fishery Managenent

Counci |

(Anchor age,

€T
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and encourage the orderly devel opment of unexploited fisheries. The principal
restrictions are season linits, exclusive area registration, gear restrictions,
size limts, and males only harvest. The regulations often differ from area
to area.

The seasons have generally been set in recent years to reduce deadl oss
of softshell crabs and to curtail fishing during the breeding and egg hatch,
season. The opening date is often set to correspond wth acceptable neat
recovery by the processors. The mininmum size limtations have been enacted
to allow mature nmale crab to contribute to stock reproduction for one
breedi ng season before being harvested. The males only restriction is also
designed to prevent over-harvesting of the fenmales in the reproducing stocks.

The gear restrictions have been used for a variety of reasons including
reducing the fishability of lost pots, limting conpetition, neking Tanner
crab regul ations consistent with those for king crab, keeping larger Kking
crab out of the pots, allowi ng escape of undersized crabs, and reducing
sorting and handling problenms. Exclusive area registration is designed to
protect small locally operating vessels which could not conpete with the
| arge nobile fleets..

In the md-1970s, fishery management began to include the concept of
reduci ng annual fluctuations or risk in the fisheries. This represented a
departure from the traditional maximm sustainable yield concept to one
that considered both biological and socio-econonic management issues. One
met hod of achieving this goal was to set harvest regulations which naintained
a range in size of males in the fishery so that each breeding season did

not depend largely on new recruits achieving mninum size each year.
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Shel I fi sh Harvesting

A total of 540 vessels participated in the 1976 shellfish harvest.
They ranged from snall boats in the 20 feet-30 feet class up, to multi-mllion
dollar crabbers over 120 feet in length. Many of the smaller vessels are
used principally for salnon fishing and enter the shellfish fishery only to
fill in the off-season. Most of these vessels operate in |local waters al ong
the Al aska coast. The larger vessels, are usually specialized for crab or
shrimp. Because of their size and equipment they are able to operate in the
Bering Sea and other off-shore waters that would be dangerous and difficult
for the smaller vessels. The larger crab boats typically harvest both king

crab and Tanner crab, which provides a |onger operating season

Al aska Shellfish Bioeconomc Data Base

The best source of data on specific features of the shellfish harvesting
sector is a study conducted in 1977 by the Al aska Commercial Fisheries
Entry Conmi ssion? under contract to the National Marine Fisheries Service.
The study involved sunmarization and analysis of data from the Al aska
Departnent of Fish and Gane's fish ticket files, the Comrercial Fisheries
Entry Conmission's vessel registration records, plus data on costs, vesse
characteristics, and fishing operations supplied by 198 fishermen who
responded to a survey by the Entry Conmi ssion.

As a first step in the devel opnent of the bio-econonic data base
vessel registration files by species and location and fish ticket. files
were collated by the Entry Commission to account for duplicate |istings

when vessels operated in nore than one fishery. Fish ticket files, which

¥ Queirolo, Lewis E. et al., Aaska Shellfish Bioecononic Data Base
Al aska Conmmercial Fisheries Entry Conmission, Juneau, 1978
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include a record of every delivery of fish to Al askan buyers or processors,
were then scanned to identify and elinmnate licensed vessels that actually
had no |andings of shellfish in 1976. For each of the 540 vessels that
were active in the 1976 shellfish fishery, the Entry Conmi ssion conpiled
data on l|andings of each species in each location. [Information on vessel
size was obtained fromthe Entry Commission's license data which include
basic identification of the vessel (which also appears on the fish ticket),
its authorization for fishing by species, location, gear type; and a few
itens of basic vessel characteristics such as |ength/tonnage displacenent,
and hor sepower.

The collated file of active shellfish vessels provided a-sanpling |ist
for the Entry Commission's personal interview survey of 198 shellfish vesse
operators. Detailed information was collected from each of the operators
on characteristics of the vessel, gear, and crew and on 1976 operations and
costs. The survey responses for each vessel were then collated with its
fish ticket file and license data to conpose a conplete account of-the
vessel's characteristics, costs and 1976 operations.

The Entry Conmi ssion summarized their data by 12 subfleets, identified
on the basis of species harvested, areas fished and size of vessel (see
Table 3). Selected mean characteristics per vessel are shown in Table 4.

A conpl ete discussion of the subfleets appears in the Entry Conmi ssion

A conparison, wthin each subfleet, of catch statistics for

Report . *
the surveyed vessels to the same statistic for all vessels indicates that
the sanples are good representations of the populations of vessels in the

subfl eets.

“ Queirolo, op cit., Table 3, Table 4, and pp. 53-92
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Al aska Shellfish Harvesting Subfleets

Subfleet

Fleet Description

1976
Fleet
Size

Sample
Size

Al
A2
BC

D2
El
E2
Fl
F2
Gl

G2

Vessels under‘SO‘feet‘whose only shellfish
catch in 1976 was shrimp .

Vessels 50 feet and over whose only shell-
fish catch in 1976 was shrimp.

‘Veésels reporting:landings of both crab

and shrimp in 1976

Vessels under 50 feet reporting shellfish
landings of only crab, exclusively in
Southeastern in 1976 ‘

Vessels 50 feet and over reporting shell-
fish landings of only crab, exclusively
in Southeastern in 1976

Vessels under 50 feet reporting shellfish
landings of only crab, exclusively in
Prince William Sound in 1976

Vessels 50 feet and over reporting shell-

fish landings of only crab, exclusively
in Prince William Sound in 1976

Vessels under 40 feet reporting shellfish
landings of only crab, exclusively in
Cook Inlet in 1976 ‘

Vessels 40 feet and over‘réporting shell-
fish landings of only crab, exclusively
in Cook Inlet in 1976

Vessels under 50 feet reporting shellfish’
landings of only crab, exclusively in
Kodiak in 1976

Vessels 50 feet and over reporting shell-
fish landings of only crab, exclusively
in Kodiak in 1976

Vessels reporting shellfish landings of
only crab, exclusively in the Alaska

Peninsula

28
47

36
30
11

24

41
26
93
43

23

19
21

14

14

16

16
13
29

12
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Table 3. Conti nued

1976
‘ 1 Fleet Sample

Subfleet Fleet Description ' Size Size
I2 Vessels from 65-104 feet reporting shellfish

landings of only crab in more than one area

in 1976 108 28
I3 Vessels over 104 feet reporting shellfish

landings of only crab in more than one

area in 1976 : - 25 6

SOURCE: Queirolo, Lewis E., et al., Alaska Shellfish Bioeconomic Data
Base, Alaska Commercial Fisheries Entry Commission, Juneau,
1978, :




Table 4. Selected Mean Characteristics of Al aska Shellfish Harvesting Subfleets

Conmi ssi on,

Juneau,

Subfleets -

Characteristics Units Al A2  BC D E F1 F2 Gl G2 H 12 I3
Vessels
Number no. 28 47 36 41 29 41 26 93 43 23 108 25
Average length ft. 38 73 61 49 49 35 55 41 72 51 85 109
Engine hp 203 412 385 242 268 175 259 230 417 260 645 908
Crewmen/vessel no. 1.3 2.8 2.7 1.8 1.5 1.5 2.4 1.8 3.0 2.2 3.4 3.8
Year built 1962 1955 . 1967 1952 1959 1962 1946 1967 1953 1955 1962 1966
Market value/vessel: 7

Vessel $1,000 61 338 342 149 125 59 126 119 375 - 183 747 1,507

Gear $1,000 5 29 73 38 38 22 29 26 81 35 126 156 s

el

Shellfish Harvesting
Trips » no. 36 49 38 21 30 117 79 . 23 20 30 19 14
Gross returns $1,000 17 161 208 49 36 29 55 47 136 80 428 482
Variable costs $1,000 6 79 78 19 22 14 41 20 60 31 169 195
Fixed costs $1,000 2 28 52 7 8 4 24 7 58 13 65 110
Skippershare $1,000 2 24 31 7 s 4 8 7 21 12 64 72
Return to investment $1,000 7 30 - 47> 15 1 7 ~-18 13 -3 24 130 104
SOURCE: Queirolo, Lewis E., et al., Aaska Shellfish Bioecononmc Data Base, Alaska Conmercial Fisheries Entry
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Simlarity between the sanple and the entire subfleet indicates that
it is reasonably safe to use the neans from the surveyed vessels as estimates
of the means for the vessels in a subfleet. Therefore, we used the count
of vessels actually within the population of each subfleet as weighting
factors for expanding the neans for the sanple into estimates of tota
i nvestment, cost, enployment, etc. for each subfleet.

The Entry Commission's division of the sanple into subfleets. helps
describe the situation of unique conponents in this diverse industry;,
however, for determ nation of the economc inpacts of the shellfish industry,
it is desirable to have a somewhat nore aggregated categorization of the
shel | fish harvest operations. Therefore, we have further conbined the
subfleets into three econonmic classes of shellfish harvesters as foll ows:
(1) large vessels that harvest king and tanner crab in the Bering Sea | and
other western and central Al aska areas; (2) mediumsized vessels with a
noderate capital investment harvesting shrinp or crab, nostly in the Kodiak
area; (3) small, relatively lowcost vessels often targeting on non-shellfish
species, as well as shrinp or crab, in local waters of central and south-
eastern Alaska. The estimated mean characteristics and total for the three
Size classes and for the entire shellfish fleet, are presented in Table 5.

The estimate of gross earnings derived from the sanple survey data is
$90.2 nmillion for the entire shellfish fleet. This is 7% bel ow the val ue
reported in fish ticket files. The underestimate must have arisen due to
a tendency to get slightly smaller, less active or |ess productive 'vessels
in the survey. If so, statistics other than gross earnings may also be
underreported, but there is no sure way to check this.

The vessels in the fleet averaged 61 feet in Ilength and had an average

val ue of $356,000 for the vessel plus $60,000 worth of shellfish gear. The



Table 5. Selected Characteristics of Alaska Shellfish Vessels--Large, Medium, and Small Classes—-and

Fleet Total, 1976

Averages per Vessel

Totals for Vessel Category

2,355

Item Units Larged/ Mediumb/ Smallc/ Fleet Large  Medium  Small Fleet
Vessels
Number no. 1 1 1 1 133 126 281 540
Average length ft. 90 70 44 61 11,905 8,723 12,345 32,973
Engine hp 695 405 230 386 92,360 51,156 64,657 208,173
Crewmen/vessel no. 3.5 2.8 1.8 2.6 462 454 495 1,411
Year built 1963 1958 1960 N/A N/A N/A N/A
Market value/vessel:
Vessel $1,000 890 352 106 356 118,377 44,323 29,793 192,493
Gear $1,000 132 59 27 60 17,097 7,445 7,694 32,236 =
Shellfish Harvesting
Trips no. 18 36 44 36 2,402 4,536 12,419 19,357
Gross returns $1,000 438 166 b4 169 58,248 20,936 12,305 91,489
Variable costs $1,000 174 72 21 71 23,112 9,124 5,844 38,080
Fixed costs $1,000 74 45 8 33 9,780 5,679 2,296 17,755
Skippershare $1,000 66 25 7 23 - 8,737 3,140 1,810 13,687
Return to investment $1,000 124 24 8 41 16,619 2,993 21,967

SOURCE: Queirolo, Lewis E., et al., Alaska Shellfish Bioeconomic Data Basé, Alaska Commercial Fisheries Entry

Commission, Juneau, 1978.

a/
b/

—'Subfleets 12 and 13, vessels fishing for crab inrmultiﬁle areas.

—' Subfleets A2, BC, and G2, shrimpers, combination shrimp/crab, and Kodiak crabbers, all over 50 feet.

c/

—'Subfleets Al, D, E, F1, F2, G1, and H.
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market value of the shellfish fleet, in 1976, totaled $192 nillion worth of
vessels plus $32 mllion of pots, nets and other shellfish gear.

There were an estimated 2.6 crew nenbers per vessel, making 1,950 crew
menbers and skippers-working on these vessels. The vessels averaged 36.
trips each for a total of 19,360 shellfish trips during 1976.

Qperating costs (costs that vary with the anount of fishing effort
such as fuel, food, crew share, etc.) totaled $38.1 nillion for the entire
shellfish fleet (Table 5) and fixed costs (e.g., insurance, |icenses,
etc.) totaled $17.8 mllion. In addition, skipper shares anounted to
$13.7 mllion, leaving about $22 mllion as return to owners on an

investnment that totaled $207 nmillion as the shellfish share.

Large Crab Fl eet

According to the Entry Conmission's analysis of the 1976 Al aska
shel | fish harvesting operation, there were 133 vessels that were classified
as large crab boats operating in multiple areas. These constituted subfleets
12 and 13 in their study.

All vessels assigned to these subfleets were over 65 feet in length.
The average length of a vessel was 90 feet. The average market value of
the vessel was estimated to be $890,000, and the shellfish gear on these
vessels had an estimted value of $132, 000.

The vessels in this category had an average gross return from 1976
shel | fish operations of $438,000. Virtually all of this revenue was from
sale of king and tanner crab, with only incidental anounts of revenue from
one or two boats that also |anded Dungeness crab or for non-shellfish
species. The total value of king and Tanner crab |andings reported by

this group was $58 nmillion or 72% of the value of king and Tanner crab
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reported by all vessels. These large vessels are sonetimes referred to as
the “Bering Sea Fleet” because they operate principally in that highly
productive and rapidly expanding fishery. Some. of these vessels also fish
other parts of western Alaska, and a few fish in the vicinity of Kodiak
Island or other central or southeastern Al aska areas.

The exploitation of the Bering Sea fisheries proved to be very
profitable during the 1970s and this has encouraged investors to build
vessel s specifically designed and equipped to operate in that area. As a
result, the vessels in this group are relatively new. The average age for
the entire group was 12 years. The newer vessels tended to be larger than
the ol der ones, nore powerful, better equipped, and hence nore expensive
The total market value of these vessels and gear was $135 million in 1976
A substantial fraction of the total has been invested in very recent tines.

Rapi dly increasing gross earnings and high profits in this fishery
have attracted an accelerating influx of new capital. 1In response to sone
questions about their future plans, nmost of the vessel operators in this
category indicated an intention to either. build new vessels or nodify their
present vessel. At the time they were surveyed in 1977, 50% intended to
build new vessels, ranging up to 170 feet in length and costing from
$1 million to $3 mllion per ship. During 1977, 1978 and 1979 new vessel s
were in fact added to this fleet at a very rapid rate. Shipyards in the
Puget Sound area were running at capacity building for the Alaska crab
fishernen. In addition, a nunber of crab vessels were built in GQulf Coast
shipyards and on the East Coast. However, when the value of the 1979 king

crab harvest fell percipitously, the pace of additions of new vessels in

the fishery slowed narkedly.
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Because of the ampunt of capital required and the large scal e business
involved, these vessels are operated nmore as a business enterprise than
woul d be characteristic of the typical fisherman operating his own vessel
with the help of one or two deckhands. Many fishermen cannot finance the
$1 nmillion or more that it takes to purchase and outfit one of these vessels.
So, they either operate as a hired skipper or share-owner in a vessel owned
by outside investors. CQutside capital has found these vessels to be a
lucrative investment that rapidly increases in narket value and provides
distinct tax advantages due to large depreciation and interest deductions.

A substantial proportion of the vessels in this class are operated out
of Washington home ports. According to the license file data, 53% of the
vessel s over 100 feet in length that were licensed for king crab fishing in
1976 cane from Washi ngton home ports. Although this was only 15% of all
licensed boats, the Washington vessels harvested 57% of the king crab in
1976. The Washington vessels operating in the king crab fishery tend to be
|arger, nore nodern vessels with relatively larger catch per vessel.

Most of the large king crab boats that are not from Washington ports
are based in Kodiak. They also often nmove out to fish the Bering Sea.

Even the Al aska-based boats in this size category have a strong Seattle
connect ion. Many were built in Puget Sound shipyards. They are too |large
for Alaskan yards so it is necessary for themto return yearly to Puget
Sound shipyards for hull naintenance. Furthernore, parts, supplies and
mai nt enance services are readily available in Wshington at prices that
are considerably below those In Alaska. So, the fisherman can save noney
by going to Seattle for repairs and restocking. Finally, many of the
fishermen and their famlies use the annual namintenance trip as an oppor-

tunity for a vacation in the Seattle area. In fact, it is not unusual
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for Alaska fishermen to establish a second home in the Seattle area and
for that to eventually become the residence where they and their famlies
spend nost of the year.

On the average, the large crab boats were marginally profitable in
1976. G oss returns averaged $438,000 per vessel. (Qperating costs other
than |abor were $141,000 per vessel, leaving a net margin of $297,000 as
return to labor, nanagenent, and investnent. Crew nmenbers on these vessels
are typically each paid a 7% share of the gross earnings. Wth an average
of alnost 3.5 crew nmenbers, other than the skipper, the crew share would
be about $105,000 per vessel. Cut of the renminder, a skipper share of
about 15% of the gross, or $66,000, nust be paid, |eaving $124,000 to
cover the interest and depreciation on a $1 mllion investnent in vessel

and gear. Many of the skippers are part owners of the vessel.

Medi um Si ze Shel | fish Harvest Vessels

The Bioecononic Data Base includes three subfleets with 126 shellfish
harvesting vessels that are greater than 50 feet in length, but not generally
as large as the specialized crab vessels in their subfleets 12 and I3.
Subfleet A2 includes the 49 larger shrinp boats which generally operate in
the Kodiak area, plus Cook Inlet and the Al aska Peninsul a. These were
fairly specialized shrinp vessels with relatively small, incidental |andings
of other species. Subfleet BC included 36 vessels that |anded both shrinp
and crab in 1976. Two-thirds of their gross earnings in 1976 cane from
crab, and one-third from shrinp. The vessels in this subfleet operate in
the Alaska Peninsula, Kodiak, and Bering Sea areas. Subfleet & consisted
of 43 crab boats, all greater than 50 feet in length, that operated only

in the Kodiak area. A few vessels in the [00-foot category operated in the
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Kodi ak area and hence were included in subfleet G2; however, npbst vessels
in the 90-foot or above class fish the Bering Sea and were included in the
subfleet 12 or 13 along with the other large vessels fromthe Seattle fleet.

Vessels in the nediumsize category averaged 70 feet in length. They
tended to be older than the large crab vessels, with an average construction
date of 1958. It was particularly likely for the specialized shrinp boats
and the crabbers who operated only in the Kodiak area to be older, whereas
the conbination shrinp-crab fleet were typically somewhat newer. The average
mar ket value of the vessel and gear was $404,000, or less than half of the
average value of the large "Bering Sea" crab boats. The average crew on
these vessels was 2.8, in addition to the skipper, which neans that the
average investnent per crew nenber was considerably less than on the |arger
boat s.

Vessels in the medium size category are nmuch nmore likely to be Al aska
based, have an Al aska hone port, and stay in Alaska for repairs, maintenance
and outfitting. According to the evaluation of shrinp harvest by hone
port of vessel, only 25% of the vessels and 25% of the harvest were taken
by Washington or Oregon vessels. However, sone of the larger Al aska-based
shrinpers and crabbers do travel to the Puget Sound area each year for

their repairs and naintenance

Local and Smal| Subfleets

The Entry Conmission study identified 9 shellfish subfleets that
operate exclusively in one of the local areas of A aska. Many of the 281
vessels in these local subfleets are relatively small--the average |ength
was 44 feet and they averaged |ess than two crewnen (in addition to the

ski pper) per vessel. They also tend to be older than the larger shellfish
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fishing vessels. The average in 1976 was 16 years of age. Most of these
vessel s are harvesting crab--only 19 were shrinpers. Mst also operate in
other fisheries such as salnmon or halibut. In fact, for many of them
crabbing is an off-season sideline to supplenent income from their principa
fishery. This may explain why they have only linmited livetank capacity.

Because of small size, age. and linited shellfish equipnent, the capita
investment in these boats is relatively small. The average value of vesse
and shellfish gear in 1976 was only $133,000, which is only slightly nore
than one-tenth of the value of the large vessels. As a result, the average
investment per worker is only about 20% as large as it is on the large
specialized crab boats. The gross returns from shellfish fishing by these
vessel s averaged only $44,000 in 1976. Fortunately, the variable and fixed
costs of operating these vessels are relatively small, and a substantial
portion of the fixed costs are covered by salnmon, halibut or other non-
shel I fish species. The average skippershare plus net returns above operating
cost totaled $15,000 per vessel

The 281 vessels in this class nmade up nore than half of all the vessels
operating in the A aska shellfish fishery in 1976. However, their gross
returns from shellfish total only $12.3 nillion, which is approximtely
14% of the total shellfish harvest. Diversification into other fisheries,
| ow overhead, and a typical do-it-yourself operation made it possible for
some of these fishernen to neke a reasonably good return on their capital

investment and their own |abor and nanagement input.

Vessels in the smaller class are nore typically Al askan fishing
operations. The operators and the crew are usually Al askan residents, and

the vessel is kept in Alaska where it is serviced, repaired, and stacked

for fishing operations. Involvenent in other fisheries tends to keep the
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vessel in Alaska, and nmany of these boats are small enough so that it is
feasible to do all the repairs on the boat in Alaskan facilities. An annual
trip to the South is neither confortable, safe, nor as advantageous in

cost savings as it is for the larger Al askan-based boats.

Shel | fish Processing

Virtually all shellfish that are comrercially harvested in Al aska are
delivered to processing plants, located reasonably close to fishing grounds,
where they are cleaned, cooked, and prepared for shipment to U S. and
international markets. The ampunt that noves directly from fishernen to
consurmers in Alaska is quite snall.

The processing plants clean and cook the shellfish as soon as it is
received. After the initial processing, sone of the crab and shrinmp are
processed further toward final product forms which are principally crab
sections, claws, and meat, and shrinp nmeat. The rest is sinply frozen in
bul k and shipped out to reprocessing plants in the Puget Sound region or
in the Far East. Even products that are in a retailable form are generally
shipped to reprocessors for repackaging, |abeling, cold storage, and narketing.

The volune of Al aska shellfish processing by product type is presented
in Table 6.% These data are based on reports submitted by all fish
processors in Alaska. It should be noted that other sources report somewhat

different weights of processed product.® A recent, detailed study of

% Alaska Dept. of Fish & Game, Alaska 1976 Catch and Production, Statis-
tical-Leaflet No. 29, Division of Commercial Fisheries, Juneau, July 1979.

% National Marine Fisheries Service, CQurrent Fishery Production, Annual
Summary, U.S. Dept. of Conmerce, 1976.
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Table 6. Processed Shellfish Production and Value by Product Type, Al aska,
1976
Production Wholesale Value Average Value
Product 1,000 pounds $1,000 .$/pound
King Crab
Whole or sections 32,141 63,810 1.98
Fresh meat 6,772 36,040 5.32
Canned meat 974 4,418 4,54
Total King Crab 39,887 104,267
Tanner Crab
Whole 26,617 20,081 .75
Sections 591 1,537 2.60
Fresh meat 3,071 9,322 5.04
Canned meat 1,822 5,805 3.19
Total Tanner Crab 32,101 36,672 :
Dungeness Crab
Whole and sections 1,089 1,627 1.49
Total All Crab 73,077 142,566 1.95
ShrimE
Fresh 15,007 21,047 1.40
Canned 6,445 13,944 2.16
Total Shrimp 21,452 34,991
Total Shellfish 94,529 177,557 1.88

Source:

Alaska Dept. of Fish & Game, Alaska 1976 Catch and Production.
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shel | fish processing” docunented several potential problens with these
data. However, errors in the official estimtes seemlikely to be small
with the exception of possible underestimate in processed shrinp output.
Oth's calculations indicate that the volume of shrinp catch should yield
somewhat nore product output, given normal assunptions about rates of
conversion from raw to processed product.

Shel | fish processing plants are widely distributed throughout Al askan
fishing regions. Processing plants nust be reasonably accessible to the
fishing grounds. Crab nust be delivered live and shrinp need to be
delivered to processors as soon as possible after they are caught. Fi sher -
men want to minimze the running tine required for traveling from the
grounds to the processor and back.

Orth reported, in 1973-75, 88 plants producing crab products in Al aska.
The largest plants are in the Wstern region which produces nearly three-
fourths of all Al askan king and tanner crab. This is also the area of
most rapid growth in capacity, in many cases by bringing floating plants.
By January, 1978, Oth estimated that there were 25 crab processing plants
in the Western, region. The total capacity of these plants was 2.6 nillion
pounds per day of king crab or 2.0 million pounds per day of tanner crab.
This anounted to nore than one-half of the total capacity in Al aska.

Shrinp processing is concentrated in the Kodiak area, which had 8 of
16 shrinmp plants and two-thirds of the state's capacity in 1977-78. As
with crab, the center of production has been nmoving to the West and

processing has been following. Capacity is being added in the Wst, but

" oth, F.L., J.A Richardson, and S.M Piddle, Mrket Structure of

the Al aska Seafood Processing Industry, U of Aaska Sea Grant Report No.
78-10, Dec. 1979, p. 157.
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it still was not adequate to handle the area's 1977 production. On' the
other hand, Kodiak had substantially nore processing capacity than woul d
be needed to handle the catch in that area in recent years.

Shel | fish processing operations vary substantially from small plants
operating far below capacity to one plant that produced nore than 3 mllion

! Differences in shellfish

pounds of crab neat products during the season.®
output per plant are nore a result of variations in availability of raw
product than of differences in size of the plant itself. Several of the
larger plants also handled a |large volune of salmon or other species

which increased the overall utilization of their facilities.

In nost Alaska regions there is considerable overcapacity in shellfish
processing. Thisarises because of the cycles in shellfish harvests and
the freedom for nore and nore vessels to enter and speed up the harvest.
As new fishing grounds are discovered or harvestable stocks increase, 'there
is a great demand for more processing capacity to handle the catch. If
more vessels and fishermen are allowed 'to enter, the harvests wll be
compl eted nore quickly. This creates demand for nobre processing capacity
to handle the higher rate of catch per day. However, the plants will only
be used for a few days out of their total annual capacity; If the resource
dwi ndles and the catch falls, as has often happened, the added processing
capacity will be even further underutilized. A large exodus of harvesting
capacity from a no-longer lucrative fishery may actually result in a |onger
season for a smaller harvest and daily landings that are far bel ow the

processing plants' daily capacity.

% orth, et al., op. cit., pp. 56-59
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The nost extreme overcapacity problens are in Southeast Alaska. Crab
plants in that region have very |low output per plant, but their capacity
per day averages alnost the same as the nuch nore productive plants in
Kodi ak and Western Al aska areas. In fact, the six plants in Southeastern
Al aska coul d have processed the region’s entire 1976 crab catch in only

eight days if they could have operated at capacity for only that short a
time. Actually, the harvesting and processing of king, tanner and Dungeness
crab in that area is spread over nost of the year and the plants sinply
operate at a snmall fraction of their capacity during a relatively long
season. The capacity is utilized for other species, but still there is
substantial underutilization of capacity.

Overcapacity is a problemin both crab and shrinp processing for al
areas. According to Oth,¥ the Western Al aska region had enough capacity
to process the 1977 king and tanner crab harvests in about 32 days for
each. By 1979, the king crab season in the Bering Sea was down to only 23
days and the total catch was above the 1977 level. Even though nore capacity
had been added, there were serious bottlenecks during the short season and
pressure to add still nore capacity. But the extremely short season means

that the plants stand idle for much of the year.

% oth, et. al., op., cit., pp. 110-120.
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[11. STRUCTURE OF THE ALASKA AND WASHI NGTON ECONOM ES:

AN | NPUT/ QUTPUT ANALYSI S

Shell fish and the Al aska Econony

The shel |l fish harvesting and processing sectors are inportant
conponents of the Alaska econony. The value of the shellfish catch has
grown at a rate of more than 20% per year since 1960. The |anded val ue
of all shellfish harvested in 1976 totaled $96 mllion. An additiona
$81 nmillion of value was added during processing to yield a tota
whol esal e value of $177 nillion worth of processed shellfish products.
This anmpbunts to al nost 2% of total 1976 gross receipts by all sectors in
the Alaska econony and ranks the conbined shellfish sectors above severa
highly respected econonmic sectors. For exanple, the shellfish harvesting
sector had earnings nearly 5 tinmes as large as earnings in mining (excluding
petroleum) and nore than 10 tines as large as Al aska agriculture's gross
receipts. Several mmjor sectors such as finance and insurance, conmunica-
tions and utilities, and nedical services each had 1976 gross earnings
n Al aska that were approxinately the sane as the gross earnings of the
shel | fish harvesting sector.

The shellfish sector is nmore inmportant to the Al aska econony than
woul d be indicated by comparing its size to the rest of the econony.

The reason for its inportance is that the shellfish industry is one of
the "basic" industries in the Al aska econony. Basic industries use the
region's basic natural or human resources to produce a product that is
exported and sold outside of the region. The sale of the exported
shel I fish products brings in the funds which the basic industry uses to
buy inputs, pay workers, and yield a net return to resource and conpany

owners.
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The non-basic sector makes sales to the basic industries, the
resident population, and the other industries in the non-basic sector.
Size of the non-basic sector depends upon the size of the basic sector
and the "maturity" of the local econony. “"Maturity" or "depth" of an
econony is reflected in a wide variety of goods and services avail able
locally and in a high proportion of business inputs and consuner goods
produced locally rather than being inported from outside

The basic sector is the independent or autononous part of the
econony. A basic industry, such as the shellfish industry, may nove up
or down for various reasons such as new di scoveries, depletion of a
resource base, or changes in the export market for its product. The
non-basic portion of the econony, and other local industries that produce
for local markets, is carried along by its sales to the basic sector and
its workers. Furthernore, as local businesses expand to serve the basic
sector, they buy nmore inputs for their own operation and bring in nore
enpl oyees of their own who also need |ocal services. The extent of this
cunul ative building of growh on growh depends on the self-sufficiency
of the region's econony. |If mpst things are locally supplied rather
than being inmported from outside, the total growh that follows from an
initial autononous change will be nuch larger. However, without a base
of some sort, growth cannot happen unless the region is conpletely
self-sufficient in everything that is consunmed.

The Al aska econony has several inportant basic industries which,
like the shellfish industries, rely on the state's abundant and unique
natural resources to produce comodities that are exported to nationa
or international markets. Qher inportant basic industries in Al aska

are salnon and other fishing, petroleum and forest products. The
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Al aska tourismand recreation sector also nakes substantial "export"
sales to non-residents, and there are substantial federal government
operations that use Al aska's geography with at |east some purchases nmade
locally using "outside" money (i.e., federal funds).

Despite its rich endownent of natural resources, the Al askan econony
is snall in conparison to many other states that have nmuch | ess of a
natural resource base. One reason for the difference is that Al aska
| acks 'manufacturing or specialized service industries other than those,
like shellfish processing, that are an integral part of natural resource
extraction. It has nothing in its economy conparable to Wshington's
aerospace industry, or Oegon's electronics industry. So, Alaska has
nothing to export other than its natural resource products.

A second factor in the lack of size of the Alaska econony is the
limted local availability of supplies and services. Al aska businesses
and consunmers often turn to outside suppliers and inport things that
they need or want from nore mature economies. As a result, expansion of
a basic sector in Al aska, such as the shellfish industries, does not
i nduce as nuch growth in the local supporting sectors as it would had it
occurred in a more mature economy. \What actually happens is that much
of the supporting sector growth occurs in the regions that supply those
services, rather than in Al aska. Mney brought into A aska by exports
from the basic natural resource industries quickly |eaks out to other
regi ons.

The Al aska econony's closest external ties are with the state of
Washington. Washington's location is an advantage, and it has a well
devel oped waterborne transportation System  Furthernore, \Mshington

busi nesses are well prepared to serve Al aska consuners, businesses,
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and maj or industries, such as fishing, forestry, construction, and
transportation. In many respects, it is cheaper and easier for Al askans
to rely on Washington suppliers rather than to patronize their own
manuf acturers, services, and trades. So, there is a |long-standing and
wi despread trade between Alaska and Washington. The Al aska shellfish

industry shares these strong external ties with the Washington econony.

Regi onal Econom ¢ Mdel s

A general understanding of the local economic structure gives sone
indication of the economc inpacts that might arise from changes in the
Al aska shellfish industry. However, it would be preferable to be nore
specific and quantitative about how basic resource and econonic changes
i npact the entire econony.

Early attenpts at quantifying these relationships centered on
regi onal econonic base analysis, which was developed in the late 1950s

10/

by Ti ebout and others Economic base analysis focuses on the different
functions of the basic or export sector and the non-basic or |ocal

sector. The ratio of sales, enploynent, or incone in the non-basic
sector to that of the basic sector is used as a multiplier, indicating
the rate at which the non-basic sector will expand as there is a growh,
for sone independent reason, in the basic sector. One weakness of this
approach is that all the industries in the basic sector are assuned to
have the same effect upon the non-basic sector. [f individual industries
actually have very different relationships to the non-basic sector,

econom c i npacts may be quite different fromthat which would be pre-

dicted by a sinple export base multiplier.

10/ 1 ebout, Charles, "The Urban Econom ¢ Base Reconsidered," Land
Econom cs, Vol. 32(1), 1956.
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A nmore el aborate type of econonmic base study with several basic
subsectors can allow for different rates of inpact by different basic
i ndustries. However, it is difficult to determine the rates at which
different subsectors affect the overall econony when all are interacting
at the same time. For exanple, in Alaska it would be very difficult to
tell how nuch |ocal non-basic economic activity was attributable to the
shel I fish industry since its effects are intermxed with inmpacts attrib-
utable to salnon or other fisheries, logging; tourism and other industries
that are all located in the same region. As one noves upward towards
| arger aggregate economes, such as an entire state, the difficulties of
separating out the inpacts of a particular sector become even nore
i nsur mount abl e. So, nost analysts have turned in recent years to the
techni que of regional input/output analysis which. gives nore detailed
treatnent to the unique nature of each sector's role in the inter-

dependent econony.

Structure of an Input/Qutput Model for
Anal yzing Shellfish |npacts

[ nput/output is a method for analyzing the structure of an econony
based on an accounting of the flows among sectors w thin an econony,

between the econony and the outside world, and between the econony and

the residents (households) of the area.. The nethod was developed in the
1940s by Leontief.'" The first applications were to the U S. national
econony. In recent years, input/output has been widely used for analyzing

the structure and responsiveness of state and regional econom es.

W eonti ef, Wasily W The Structure of the Anerican Econony, 1919-
1939, International Arts & Sciences Press, Inc., Wite Plains, NY.,

1951.
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An input/output nodel is based on a system of accounts that enconpass
all transactions within the econony. There is one account for each
econoni ¢ sector and one entry for each transaction between sectors. For
exanpl e, an Alaska |I/0O nodel nmight have an account for shrinp processing
and within that account, entries for the purchases by shrinmp processors
fromshrinp fishernmen, fuel suppliers, workers, etc. Mst of the sectors
are "industries" such as shrinp processing, shrinp harvesting, wholesale
and retail trade, etc. However, there are also special accounts for
external trade with sectors outside of the regional econony--represented
by inmport purchases and export sales, the households or residents of the
region--reflected in purchases of labor. and other personal services from
househol ds and sal es of consunption goods to househol ds, and the capital
resources of the region--represented by rent, interest, and dividend
paynents nade to purchase the services of capital, by capital consunption
al l owances, and by the sales- of goods and services for the net capital
i nvest ment s.

The 1/0 accounts are arranged in a matrix format with a colum for
each economc sector. Wthin the sector's colum, each el ement shows
the total value of that sector's purchases from each of the other
sectors within the econony.

The 1/0 nodel designed to analyze the inpacts of the Al aska shell-
fish fishery includes both the Alaska and Washington economes to take
into account the close ties that exist between the Al aska and Washi ngton
economies. As was mentioned earlier; a significant portion of the
shel I fish harvest fleet is based in Washington. These and many of the
Al aska- based vessels as well rely upon purchases from Washington to

supply and nmaintain their equipnment. Processing plants are also often
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owned and managed by Washington firms, obtain significant portions of
their supplies from Washington, and ship nost of their product to
Washington for reprocessing or storage and transshipnent. In addition,
ot her sectors within the Al aska econony are also closely linked to the
Washi ngt on econony, and Al aska consuners spend a substantial amount of
their income on Washington-supplied goods and services.

The Al aska-Washington I/O nmodel includes full sets of sector accounts
for Alaska and for Washington. Each sector's account includes purchase
and sales transactions with sectors in the other state, as well as
within the same state. A sinple block diagramof this system of accounts
is shown in Figure 2. The general approach has been |abeled multi-
regional input/output analysis (NRIC».”’ Purchases by Al aska industries
and househol ds from other Al aska sectors are entered in Block A the
upper left-hand portion of the matrix. Purchases that these same Al aska
i ndustries and househol ds make from Washi ngton econom c sectors are
entered in Block B. Conparable Washington from Washi ngton purchases are
entered in Block E, and Washington from Al aska purchases are entered in
Block D. Thus, the two economies are integrated, but trade between them
is explicitly identified rather than being lost in aggregated inport and
export accounts. Purchases from exogenous sectors, such as inmports from
other regions or direct resource use, appear in marginal Blocks C F,
and J. Purchases by exogenous sectors, such as exports, federal govern-

ment or capital investnents, are in Blocks G H and J.

12/I\/RIO was devel oped in formal detail by Pol enske in a nmonunenta
MR O for the entire US. econonmy. Each state represents a block conponent
and all interstate transactions are accounted for. For exanple, the
accounts woul d theoretically show purchases by the Washi ngton aerospace
manuf acturing sector fromthe electronics nmanufacturing sector in
California, as well as the plethora of purchases fromother sectors in
ot her states. In a recent application, WIkins devel oped a 3-state MRIO
for the Washington-Oregon-1daho Pacific Northwest region
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Wthin the I/OQ there nust be an accounting for all the economny's
inputs and outputs, and each sector's total inputs and outputs nust be
divided into transactions with each of the other sectors. There is,
considerable latitude in the way that the econony is divided into sectors
if the necessary data on purchase and sales transactions are avail able.
In constructing the Al aska-Washington I/0O for analyzing the econonic
i npacts of the shellfish fishery in Alaska, we have followed the practice
of defining the shellfish harvesting and processing sectors in consid-
erable detail. However, in the rest of the econonmy, there is a rather
hi gh degree of aggregation since we are concerned prinmarily with the
quantity but not the details of inpacts in that portion of the econony.

A list of the sectors and their definitions is given in Table 7.

Al aska and Washi ngton | nput/Qutput Mdels

Most of the inportant elenments in the multi-regional input/output
analysis of the Al aska and Washington economes are in the state input/
output nodels. Because of the heavy expense in tine and resources
necessary to construct 1/0 nodels fromthe ground up, it was decided
early on to nmake use of existing nodels. To select the nodels, two
criteria in addition to acceptable overall quality were used as general
guides. First, the nodels should be recent so they can be updated to
the analysis year 1976 with mininum distortion. Second, the nodels
should permt a fairly easy reconbination of sectors to the desired
sector breakdowns. Specifically, it should be possible to break out
Al aska fishing, Alaska fish processing, and Washington fishing as
i ndependent sectors. The other sectors to be used are sufficiently

aggregated that they can be fairly easily developed in nost nodels.
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Table 7. Definitions of Sectors in the Al aska-Wshi ngton |nput/Qutput Model

Abbr evi at ed
Nane Definition

Al aska Sectors

AGRI . Al agricultural production, crops and |ivestock
SHP. FI SH Fishing for shrinp by Al askan vessels

CRB. FI SH Fishing for crab by Al askan vessels

OTR. FI SH Fishing for non-shellfish species in Al aska
FORESTRY Forestry

M N. PETR M ning and petrol eum production

LUVB. PCP Lunber, wood products, pulp and paper

SHP. PROC Processing shrinmp in Al aska

CRB. PROC Processing erab in Al aska

OTR. PROC Processing other fish

OTRVANUF Al other manufacturing

CONST. Construction

TRANSP. Transportation services

COMW U, Communi cation and utilities

F.I1.RE Fi nance, insurance, and real estate

TRADE Whol esal e and retail trade

SERVI CES All privately supplied services

STATELOC State and local governnent

Washi ngt on Sectors

AGRI .

SHP. FI SH
CRB. FI SH
OTR. FI SH

FI SHPROC

MN. O LG
LUVB. P. P.
OTRVANUF
CONST.
TRANSP. S
COMM UT.

Al agricultural production, crops and |ivestock
Fishing for shrinp by Washington vessels
Fishing for crab by Washington vessels

Fi shing for non-shellfish species in Washi ngton
Fi sh processing

M ni ng and petrol eum production

Lunber, wood products, pulp and paper

Al other manufacturing

Construction

Transportation services

Communi cation and wutilities
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Fi nal Denands

AK H H.
WA, H H.
FED. GOVT
ST- LOCAL
| NVEST
EXPORTS

Table 7. Continued

Abbr evi at ed

Nane Definition

F.I.RE Fi nance, insurance, and real estate

TRADE Whol esal e and retail trade

SERVI CES Al privately supplied services

FORESTRY Forestry

Val ue Added

AK. H. H. Wage and sal ary paynments to Al aska househol ds

WA, H. H. Wage and sal ary paynents to WAshi ngt on househol ds

V. A OTR Gt her val ue added including rents, interest, profits, capital
consunption, & taxes other than to Alaska state & local gov't

| MPORTS Purchases from outside Al aska or Washi ngton

Consunption purchases by Al aska househol ds

Consunption purchases by Wshington househol ds

Federal government expenditures in Alaska and Washington
State and |ocal government expenditures in Washington
Net private capital investnent

Sal es outside of Al aska or Wshington
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Philip J. Bourque and Richard S. Conway, Jr. in 1977 published the
most inportant, recent input/output study of the Wshington State
econony.”’ The model applied to 1972; earlier input/output studies of
the state econony in 1963 and 1967 al so have been published by Bourque
and others. The 1972 nodel included 51 sectors including a separate
fishing sector. It was developed principally from prinmary sales and
purchases data collected through a sanple survey of Washington industries
and firms. Published secondary data were used to provide "control
totals" of the overall level of economic activity and to fill in gaps in
the survey data. Because of its recent publication, reliance on primary
data, and detail, the Bourque-Conway nodel was chosen as the basis for
estimating the 1976 Washington nmpbdel used in this study.

Two relatively recent input/output nodels of the Al aska econony
were reviewed for adaptation for this study; one was prepared by Charles
L. Logsdon and Kenneth L. Casavant, and the second by Mathemati cal
Sciences Northwest, Inc. and Human Resources Planning Institute, I nc. *¥
These two nodels are very simlar. First, both are constructed for

1972.  Second, they contain approximtely the sane nunmber of sectors

exclusive of final denmands, 16 for the Logsdon-Casavant nodel, and 14

¥Bourque, Philip J., and Richard S. Conway, Jr., The 1972 Washi ngton

| nput/Qutput Study, Gaduate School of Business Admnistration, University
of Washington, June 1977. In addition to using the Bourque-Conway nodel
directly, sonme use was made of it as aggregated by John WIKkins,
"Construction of a Milti-Regional Input/Qutput Mdel for the Pacific

Nort hwest," Northwest Energy Policy Project, Portland, 1977.

“/'Logsdon, Charles L., and Kenneth L. Casavant, "Al aska-\Washington
Trade:  An Applied Input/Qutput Study," Bulletin 848, College of
Agriculture Research Center, Washington State University, June 1977,

Mat hemati cal Sciences Northwest, Inc. and Human Resources Pl anning
Institute, Inc., "A Social and Economc¢ Study of Of-Shore Petrol eum
and Natural Gas Developnent in Al aska," report to the Bureau of Land
Management, Department of the Interior, October 1976.
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for the Mathematical Sciences-Human Resources nodel. Third, each nopde

is derived fromearlier nodels with revisions based onsecondary data.

The Logsdon- Casavant nodel has some advantages for this study. It

breaks out the fishing and fish processing industries as separate sectors.
The Logsdon- Casavant nodel al so pays particular attention to the nature
of Washington-Al aska trade which is a concern of this study. For these
reasons, the |ogsdon-Casavant model was chosen for use in this study.

The first step in constructing new 1976 transaction tables involved
updating estimates of sector output in the original tables. For many
sectors, output data were not readily available or were not consistent
with the tables 1972 estinates. Hence, the updating of sector outputs
was generally based on indices calculated from published output proxies
such as val ue added, payroll, or sales.™ Thus, to estimate a sector's
1976 output, value added in 1976, was divided by val ue added in 1972 and
this ratio then multiplied by 1972 sector output. The result is an
estimate of the sector's 1976 total output.

In the second step, updated 1976 transaction nmatrices were prepared
assuming that input purchases per dollar of output remain constant in
each sector. Al inter-industry purchases, inports, and val ue added of
each sector were increased in the same proportion as the 1972 to 1976
increase in total output.. Gven the relatively short updating period of
only four years and the aggregated character of npbst sectors, this

proportional procedure is quite. acceptable.

Y¥val ue added estimates were taken from U.S. Departnent of Commerce
Bureau of the Census, Annual Survey of Manufactures, 1976; payroll data
from U S. Departnent of Commerce, Bureau of the Census, County Business
Patterns, 1976, and State of Al aska, The Al aska Econony, 1977; and sal es
data again fromthe latter source




46

Conpl etion of the estimated inter-industry purchases by every
sector also fills in the state's entire transaction matrix. These
estimates appear in the Al aska-to-A aska and Washi ngton-to-Wshington
portions of Table 8, which is the transactions matrix for the Al aska-
Washington 1/0 nodel. The total inter-industry sales of every sector
were then cal cul ated by addi ng across colums of industry purchasing
sectors. The difference between a sector's total output or sales and
nter-industry sales is an estimate of the sector's sales to final
demand.

The third step in constructing the transactions natrices involved
dividing the total residual sales allocated to final demands anobng the
final demand sectors--household consunption, investnent, governnent,
purchases, and exports. The demands were estimated from each residual
based on-their proportions of total final-demand in 1972. As a check on
this estinmation procedure, the ratios of final demand sales to total
sales in 1976 and 1972 were conpared and in nobst cases found to be
reasonably cl ose.

In the fourth step of the analysis, the matrices were aggregated to
correspond to the chosen sector breakdowns. In all cases, this only
i nvol ved conbining sectors; no subdivision was required.

In the fifth step of constructing new transactions matrices, the
val ue added and inports rows and the exports colum of each matrix were
subdivided. Value added was divided into one row representing wages,
salaries, and income to proprietorships and partnerships and a second
row representing income to corporations and all other value added. The

division for each sector was based on data in County Business Patterns

and The Al aska Econony, 1977 show ng wages and sal aries by industry and
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¥ashington Purchasing foctors

1o N CAB.5 I ota.sitn Fisuraog LILMHICY Lurg.P.r oTanaNuF Const, fmanir. g Comm-ut, S l.n.C, TRape JvICLS (LIS LLLS
0.0 0.¢ 0.0 a0 »o 0.0 “o.0- 0.0 0.0 9.0 a0 6.0 0.3 0.0 0.0
IRt °.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 a.0 9.0
Cop.t 13 0.¢ 0.c 2.0 a.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
018, fisn 0.0 c.o18 o.1%8 .80 - 0.0 0.0 0.3 9.8 .0 0.0 0.0 2.6 0.0 9.0 a8
Faazsiay .0 0.0 .0 wo 0.0 0.0 0.0 0.0 0.¢ 0.0 0.0 0.0 0.0 0.0 0.0
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Table 8.  Continued
Selling Soct‘ors Final Demands
Ak HaHe WA H L H, FLD.GOVT ST-LOCAL INVEST EXFCRTS

Aloska:

T TAGRI. 7.850 0.0 C.0 0.0 0.0 Q.0
SHP JF ISH 0.0 0.0 .0 0.0 0.0 0.0
CkB.FISH 0.450 0.0 .0 0.0 0.0 0.0
OTR.FISK 3.700 0.¢ 0.0 0.0 0.0 0.0
FORESTRY 0.700 0.0 0.0 0.0 0.0 0.300
MIN.PETR 1.100 8.0 0,400 0.0 0.0 635.28)
LUMB . POP 8.100 "~ Q.0 0.700 0.9 1.5)0 $4.500
SHP . PROC 0.0 g.0 0.0 0.0 0.0 35.150
CRB.PROC 5.000 0.0 0.0 0.0 0.0 140.640
OTR.FROC 15.000 0.0 ¢.0 2.0 0.9 251.850
OTRMANUF 70.900 0.0 10.600 0.0 1.420 0.0
CONST. 20.100 0.0 382.900 0.0 2394.410 0.9
TRANSP, 60.100 29,200 36.400 0.0 13.520 2€0.200

" COMM-UT. 122.400° 0.0 $.600 0.0 0.0 13.500
F.lR.E. 261.950 0.0 0.300 0.9 0.730 0.0
TRADE. 781.440 0.0 2.700 0.9 §3.63C 0.0
SERVICES 672.360 0.0 €. 000 0.0 0.0 0.0
STATELOC 403,640 32.300 352.900 0.0 109.120 33,600

!553%33%%ﬂ" 0.0 225.700 2,400 5.900 7.100  973.583
SHP .F ISk 0.0 0.0 c.0 8.0 0.0 0.0
CRB.FISH 0.0 0.0 0.0 0.0 0.0 0.0
OTE.;lSh 0.0 1.290 0.0 0.0 0.0 6,350
FISHPROC 0.0 9.000 0.0 0.0 0.0 157.120
MIN.CILG 0.0 1.200 1.400° 1.220 0.0 11.800
LUHB.P.P 0.0 44.500 16.100 5.400 45.920  3057.810
OTRMANUF 3.150 1492.200 1665.900 77.500 135.700 59C4.640
CONST, 3.788 88.400 " 414,000 1117.400 2394.520 0.0
TRANSP.S 0.668 317.200 111.800 31.900 16,030 8€7.220
COMM=UT « 0.668 869.700 11.800 79.200 1.100 €7.490
FuloR.E. 0.0 1186.700 1,800 31,602 0.0 4€3.58)
IRAGE 0.0 4380.300 32,200 12.900 135.300 1747.160
SERVICES 0.¢ 2988.600 121.800 68.800 ‘0,0 15.190
FORESTRY 0.0 1.100 .0 0.0 0.3 20.100

V““ekfﬂfﬁ?‘ 0.0 0.0 0.0 0.0 0.0 0.0
WAJH ok 0.4 0.0 0.0 568,000 0.0 0.0

V.A.CTH. 0.4 9.0 0.0 0.0 0.0 0.0
213.600 v 8575.398 4B82.500 148,200 161.630 0.0

IMPORTS



50

general know edge of the inportance of proprietorships and partnerships

in that industry.

Al aska-Washington Interstate Trade

The Al aska-Washington I/0 model is in the MAI O format which requires
detailed figures on transactions between Al aska and Washi ngton econonic
sectors. Data on trade flows are not normally collected and summari zed
in this much detail. In fact, it is often difficult to determ ne even
the state from which an inmport is purchased or to which an export is
sol d. However, Alaska's external trade noves alnost entirely by water,
and water trade statistics by origin and destination are conpiled by the
U.S. Arny Corps of Engineers.'® Furthernore, Alaska interstate trade
takes place exclusively with Washington for several inportant goods and
services.

The Logsdon- Casavant anal ysis nmade use of this information to
divide each Al aska sector's inports into inports from Washington and
those originating elsewhere. Simlarly, they divided exports from
Washi ngt onsectors into exports to Al aska and exports to other destina-
tions. However, they made no estinmates of trade flowing from Alaska to
Washi ngt on.

W used the Logsdon-Casavant estinates for 1972 as the beginning
point for our estimates o Al aska inports from Washi ngton and Washi ngt on
exports from Al aska. \Waterborne conmerce data (U S. Arny Corps of
Engi neers) and nore recent economi ¢ production data were used to update

these to 1976. Those nore recent data were also used to prepare estimates

%/y.s. Arny Corps of Engineers, Waterborne Commerce Statistics of
the United States, Washington, D.C., annual.
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of Al aska exports to Washington and Washington inports from Al aska, both
of which were onmitted in the Logsdon-Casavant study.

The final step in constructing the trade portion of the Al aska-
Washington I/O nodel is to fill in, sector by sector, the distribution
of each sector's inports anong the other state's exporting sectors. As
a first approximation, it was assumed that Al aska's general sectors,
such as trades and services, would have a pattern of total purchases
simlar to that of the corresponding Washington sectors. However, the
Al askan busi ness woul d have to turn to Washington suppliers for sone
inputs that are not adequately available in Alaska. Therefore, the
i nports from Washi ngton sectors were estimated to equal the difference
bet ween what the Alaska businesses buy in Alaska and what conparabl e,
Washi ngt on businesses buy within Washington. In the case of the shell-
fish sectors, other information; which will be described |ater, was used
to estimate those sectors' inports from Washington sectors.

Purchases by Washington industries from the Al askan 'econony are
much |less widespread. They are concentrated nostly in a few sectors
where Al aska has a conparative advantage in supplying some special itens
such as petrol eum and tourist services, or where Al askan industries
provide an intermediate service to Washington firms operating in Al aska.
Al aska transportation services and utilities supplied to Washi ngton were
di stributed anong Washi ngton purchasing industries in proportion to the

volume of their sales to Al aska industries.

| nput/ Qut put Transactions of the Al aska
Shel | fish Harvesting Sector

Since the principal purpose of this study is to neasure the economic

inpacts of the Alaska shellfish fishery, it is necessary to give special
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attention to the definition and description of the shellfish harvesting
and processing sectors. The subsectors selected were:
Crab harvesting by Al aska-based vessels
Shrinp harvesting by Al aska-based vessels
Crab processing in Al aska
Shrinp processing in Al aska
Crab harvesting by Washington-based vessels
Shrinp harvesting by Washington-based vessels
The first four sectors are nomnally Al aska economc sectors, and

the last two, Washington-based vessels”

harvesting shellfish in Al aska,
are nonmnally part of the Wshington econony. However, all of these
sectors have economc connections to both states' econonmies. Al aska-
based vessel s make significant purchases from Washi ngton busi nesses, as
do al so the processing plants. \Washington-based vessels, on the other
hand, buy sone of their inputs in Alaska and sell all of their catch

to processors in Al aska. In the Al aska-Washington I/O this interstate
interdependency is reflected in significant transactions-across the
state lines, with sectors in the other state's econony.

The basic source of information for the purchases by the shellfish
harvesting sectors was the Entry Conmission's survey of vessel operators
in the industry. The vessel operators' estimates of costs by category
wer e apportioned between shellfish harvesting activities and harvesting
of other species. The Entry Conmm ssion prepared a special tabulation of
the individual cost items (fuel, bait, food, etc.) for each of the

subfl eets These costs were apportioned anong the shellfish species

A very small nunber of non-Alaska, non-\Washington vessels are

included in this category.

¥ Roger Kol den, letters with tables attached to Richard Marasco,

Nort hwest & Al aska Fisheries Center, April 12, 1979, and January 3, 1980.
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on the basis of the nunber of days a vessel fished for each species.
When there was no report of a cost itemwhich could confidently be
presuned to be incurred by every vessel, we used the average per vesse
reporting the cost as an estinate of the cost for the vessels that
failed to report. For exanple, in fleet 12, only 21 out of 28 vessels
in the sanple reported any fuel costs. Since all vessels surely had
some fuel expenses, we used the average for the 21 reporting vessels as
an indication of the average for the 7 nonreporting vessels in the
fleet. On the other hand, sonme mnor cost itens, such as utilities

may not be incurred by every vessel. For those itens, we assumed that
no cost reported neant no cost incurred, which probably results in a
slight underestimate of full costs. The Entry Commission's convention
of using an estimted crewshare of 7% of gross earnings for each nmenber
of the crew was followed. Average annual costs per vessel are shown in
Table 9 for the subfleets.

Estimates of shellfish harvesters' purchases from |/0 industrial
sectors were derived from the individual cost itens. For some categories,
there is a direct correspondence. For exanple, all crewshare expense is
assigned to the 1/0 sector of wages earned by households. Qher cost
categories may involve purchases fromnore than one |/ O accounting
sector. For exanple, vessel nmintenance and repair costs will include
some purchases from the services sector (repair and naintenance work),
some fromthe trade sector (wholesale and retail parts dealer's margins),
sone from local manufacturing, and some from inports (manufacturers of
parts and equipnent). Mst /0 accounting, including that used in our
Al aska-Washington |1/Q divides the final cost of goods into the producer's

val ue of the goods and the wholesale and retail margins for marketing



Table 9. Average Costs for She Ilish Harvesting Vessels, 1976 ($/vessel/year)
Average Cost per Vessel by Subfleet
Shrimp Harvesters Large Crab Boats Medium Crab Boats Small Crab Boats

Item Al A2 B-C 12 13 G2 H Fl F2 Gl D E
Fuel 1,643 35,594 20,151 44,121 55,700 19,310 7,39 3,657 8,132 4,086 4,311 4,572
Food 612 5,281 4,086 5,361 78,633 3,709 2,757 914 1,127 2,147 1,324 1,570
Bait 3,441 —- 4,496 9,394 5,019 5,322 3,819 4,480 3,011 4,006 - 1,486 4,314
Gear loss &

replacement 1,571 9,315 11,926 17,833 19,100 6,828 5,906 4,701 11,215 4,420 6,270 9,171
Tender - 714 - - - i - - 43 -— p— -
Bonus 58 -—= 2 57 — -— -— 375 1,071 528 ——= 250
Vessel maiatenance 4,005 26,500 38,934 47,862 85,500 42,021 16,415 3,387 17,069 6,927 12,561 7,351
Urility 102 122 85 103 33 358 - 154 502 100 164 238
Miscellaneous 811 7,458 6,719 8,739 6,333 4,667 2,131 561 2,315 1,265 2,405 1,370
Cues 615 1,389 1,513 1,039 1,705 1,325 121 55 56 687 524 112
Moorage 285 563 633 1,048 1,55C 698 584 429 762 333 583 532
Insuraace 1,613 - 12,740 9,965 19,673 24,167 ‘11,983 5,089 1,692 4,845 4,455 5,082 3,672
Assoaciation 1,803 11,950 3,617 2,671 5,000 1,667 4,433 987 2,250 917 520 1,440
License 130 273 399 494 508 263 289 184 216 182 166 198
Skippershare 5,280 21;090 54,361 63,166 46,333 39,515 20,764 14,336 7,204 20,564 5,919 15,502
Crewshare: .

Reperted 3,166 30,824 58,184 101,178 93,244 40,787 22,725 9,018 16,790 11,095 7 8,510 7,757

Alternate

calculation® (1,536) (31,630) (39,393) (101,731) (128,336) (28,570) (12,289) (3,015) (9,261) (5,888) (6,159) (3,754)

SOURCE: Special tabulation from Shellfish Bio-Economic Data Base.

ElEscimated at 7% x crew x gross eamnings.

vaY
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the product. W assuned that trade margin share of cost to the fishermn
was 20% for fuel, 33%for food and gear, and 40% for mai ntenance and
repairs.

Anot her maj or cost allocation issue is the division of the costs
bet ween purchases from Washi ngton sectors and inports from outside of
either Al aska or Washington. Interviews with industry |eaders, marine
trade and services firns, and some |eading fishermen established genera
patterns for the source of fishermen's inputs. Estimated fractions of
cost itens purchased from Al aska, Washington, or other areas are shown
in Table 10 for Al aska-based and Washington-based vessels. In review ng
these inport shares, it should be noted that the producer's value of
i nputs purchased locally by a fisherman are treated as inports if the
| ocal supplier is merely serving as a distributor, or marketer, re-
selling a product that was inported from another state or from abroad

The 1/ 0 accounts for the four shellfish harvesting subsectors (crab
and shrinp harvesting by Al aska-based and Washi ngt on- based vessels) were
composed from the purchases vectors of the subfleets. The Washington-
based vessels are relatively large, so they were assumed to be al
included in the subfleets of larger vessels. Total Iandings and gross
earnings in 1976 by vessels reporting Washington (or Oregon) home ports
were used as a factor to determ ne the share of operation by Washi ngton-
based vessels in these subfleets. The purchases or transactions vectors

for the shellfish harvesting sectors are reported in Table 8.

| nput/ Qut put Transactions of the Al aska Shellfish
Processing Sectors

The input requirenents for shellfish processing were based nostly

on detailed cost reports on major product fornms obtained froma very



Table 10. Assumed Distribution by Oigin of Purchases by Al aska Shellfish Harvesting Vessels, Fraction
of Total Cost by Cost Category

Alaska-Based Vessels from: Washingtbn—ﬁésed Vessels from:
Cost Category - AK ' WA Other . AK ‘WA 7 Other
Fuel 0.6 0.4 0.0 | 0.4 0.6 0.0
Food | 0.2 ' 0.4 0.2 0.0 | 0.5 0.5
Bait 1.0 0.0 0.0 1.0 0.0 0.0
Gear 0.3 0.7 0.0 0.0 1.0 0.0
Vessel maintenance 0.3 - 0.6 0.1 : 0.0 0.8 0.2
Insurance 1.0 0;0 0.0 | 0.0 1.0 0.0
Dues & license . 1.0 0.0 0.0 ° 1.0 0.0 0.0
Crew 7 0.8 0.1 0.1 0.0 1.0 . 0.0

Miscellaneous 0.8 0.2 0.0 0.2 0.8 0.0

9G
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smal | sanple of processing plants. Reports of processing costs by Oth,
et al. were conparable. |t would have beendesirable to have nore
observations; however, it is very difficult to find processing plants
that have good cost accounting and are willing to cooperate

The processors' reported costs were adjusted to 1976, using rel a-
tive price changes between 1976 and the reporting season. Processing
costs per pound of product were then nmultiplied by product outputs

reported in Al aska 1976 Catch and Production Statistics and sunmed over

product forns to estinmate total purchases by the crab and shrinp processing
sectors. The difference between estinated total cost and reported

whol esal e value was attributed to reprocessing, nmarketing, and overhead
costs incurred outside the processing plant. These post-processing

costs arise in conpany headquarters and affiliated plants which are

mostly located in Washington, therefore they were assigned as purchases
from Washington sectors or as income to Washington resource suppliers.

For crab, the conversion rates inplied by the reported costs are
about 7% too high, which results in an under-reporting of total purchases
of crab by processing from fishing. W adjusted by increasing crab
purchase costs and decreasing overhead

Estimated costs by category, such as labor, freight, fuel, etc.
were assigned to the appropriate input/output accounting sectors by a
procedure simlar to that used for the shellfish harvesting sectors. In
the Al aska shellfish processing industry, as in shellfish harvesting, a
substantial portion of the inputs are supplied from Washi ngton or
inported from somewhere else outside Al aska. A large share of the |abor

in particular cones not from Al askans but rather from workers who are

permanent residents of other states or countries. On the basis of
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estimates of people interviewed in the industry and the fishing comunities,
we distributed | abor costs 60%to purchases from Al aska househol ds, 20%

to Washi ngton households, and 20% to inport of workers from outside of

these two states. OQther cost items were handled similarly. The resulting

i nput/out put purchases vectors for crab and shrinp processing are presented

in Table 8, the 1976 transactions matrix.



59
V. ECONOM C | MPACTS OF THE SHELLFI SH FI SHERY

An input/output nodel can provide several different indications of
econoni ¢ relationships and economic inpacts. Five indicators of the
shel I fish fishery's econonmic inpacts are presented in this chapter. The
measures are:

(1) direct economc |inkages between shellfish sectors and the

rest of the econony as neasured by the transactions between
the shellfish sectors and other parts of the econony;

(2) indirect linkages that arise fromgeneral economic inter-
dependenci es;

(3) nultipliers which neasure the total econom c change per unit
change in the shellfish sectors;

(4) distribution of the state's value added (incone) anobng economi ¢
sectors and deternmination of the portion of total state or
regional incone that can be attributed to the shellfish sectors;

(5) prediction of total econom c change that would result if

certain hypothesized changes occurred in the shellfish fishery.

Direct Econom c Linkages

The shellfish fishery is one of the "basic" sectors upon which the
Al aska econony depends. The shellfish industries have the ability to
use the state's natural resources to produce a product that can be
exported and sold in markets outside of Al aska. The proceeds from those
sales bring in outside revenue that is necessary to provide incone for
Al aska residents and keep the local econony functioning.

The anmount of |ocal economic activity that is supported depends on

the size of the shellfish sector, the l|inkages between the shellfish
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sector and the rest of the econony, and the degree of interdependency
within the entire econony. The overall size of the shellfish sectors
was previously discussed in Chapter Il. The 1976 shellfish harvest had
a landed value of $86 million. More appropriately, the value of the
product |eaving Al aska after processing was $181 nillion. In the

remai nder of this section, we wll discuss some of the direct |inkages
between shellfish sectors and the rest of the econony. The influence of
the structure of the Alaska economy upon the level of total econonic

i mpacts arising fromexport of shellfish will be discussed in the

fol | owi ng sections.

The direct |inkages between the shellfish sectors and the rest of
the Al aska and Washington economies are reported in detail in the
transactions matrix, Table 8  Summary statistics are presented in
Table 11. The first section of this table shows the disposition of
total revenues for the shellfish sectors according to who receives the
busi ness or income paynments. The division of total revenues anong these
expendi ture categories was estinmated on the basis of the accounting and
al location "judgnents" that are described in Chapter Ill. The estimates
in colum 7 show that the Al aska shellfish sectors purchased, in 1976,
an estimated $23.7 nillion from other Al aska businesses. This is a
sizeable quantity; however, it is only 13% of the total revenue and
expendi tures of the shellfish sectors. This indicates a relatively high
| eakage of revenues fromthe shellfish sectors to businesses outside the
Al aska econony. Nevertheless, certain localities in Aaska are heavily
dependent on shellfish harvesting and processing, and the |ocal businesses
may derive a large fraction of their revenues from the shellfish sectors.

This would be true, for exanple, of Kodiak and Dutch Harbor. However,



Tabl e 11.

Al aska Shellfish Sectors'

Purchases from Gt her Industrial Sectors and Income Paynents, 1976
Alaska-Based Vessels Washington-Based Alaska Plants . Total All
Harvesting: Vessels Harvesting: Processing: Shellfish
Item Shrimp Crab Shrimp Crab Shrimp Crab Sectors
———————————————————————————————————— ($ million)—==—————m—
Total value in 1976 8.05 42.49 3.51 43.29 23.62 60.16 181.12
Purchases from Alaska businesses 2.02 8.54 0.33 1l.44 -1.60 9.77 23.70
Purchases from Washington _ -
businesses ) 3.31 15.02 1.56 12.30 4.51 18.12 54.82
Payments to Alaska households 1.48 9.81 _— —_ 3.70 18.41 33.40
Payments to Waéhington households - 0.00 0.00 0.67 13.87 5.26 3.83 23.63
Other payments (value added) 0.95 7.43 0.78 14.15 1.92 3.08 28.31
Imports from other states or
foreign 0.29 1.69 0.17 1.53 6.63 6.95 17.26
————————————————————————————————————— (percent) ————————— e
Total expenditures 100 100 100 100 100 100 100
Purchases from Alaska businesses 25 20 9 3 7 16 13
Purchases from Washington
businesses 41 35 44 28 19 30 30
Payments to Alaska households 18 23 0 0 16 31 18
Payments to Washington households 0 0 19 32 22 6 13
Other payménts (value added) 12 17 22 33 8 5 16
Imports from other states or -
foreign 4 4 5 4 28 12 10
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even in those cases, it is still true that the shellfish harvesters and
processors are only spending a relatively small fraction of their revenues
to purchase inputs from Al aska businesses.

The |inkage between the shellfish sectors and Washi ngton busi nesses
is stronger than the |inkage to Al aska businesses. W estimated that,
in total, the shellfish harvesting and processing sectors spent
$54.8 million, or 30%of their gross receipts, to purchase inputs from
Washi ngton businesses. This is nore than twi ce the anount that they
were estimated to have purchased from Al aska businesses. The heavy
pur chases from Washi ngton ari se because many of the inputs required for
fishing vessels and processing plants are either not available in
Al aska or are nore expensive if purchased from an Al aska supplier.

The renaining 56% of the total value of the shellfish sectors is
divi ded between value added or income accounts and inports from outside
of either Al aska or Washington. W have estimated $33.4 nmillion in
wage and sal ary paynments to Al aska househol ds fromthe shellfish sectors
in 1976, consisting of about 90% payments to workers on crab boats and
in crab processing plants, and 10% to workers on shrinp boats and in
shrinmp processing plants. A substantial amount of this income will
generate additional business for Al aska economc sectors as the wage and
salary earners respend their money for consumer goods within the Al aska
econony. But, some of it will be spent elsewhere, especially incone of
those wage earners who were actually only tenporary residents of Al aska.
Qur estimate of the income payments to Washington workers is $23.6 mllion,
which is slightly less than two-thirds as much as to Al aska residents.
Most of this incone is the crew and captains“ share of earnings on

Washi ngt on-based vessels that operate in the Alaska shellfish fishery.
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Gt her val ue added or income is larger than the earnings by Washi ngton
workers.  This category includes rents, interest, and profit and capita
consunption allowances for the investors in these businesses. One-half
of the captain's share on a boat was also classified as a profit or
return on investnent. The major profit earning category in 1976 was
Washi ngt on-based vessels operating in the Alaska crab harvest. Al aska-
based vessels had al nost no incone in 1976, over and above the paynents
to crew and captain of the vessels, that could be returned to the owner
or investor in the vessel. The reason for this low return on investnent
is that many of the Al aska vessels are snmall, old, and operating in
areas where the harvest is small. As a result, many of these vessels do
not have gross revenue that is enough |larger than operating expenses to
pay the crew and captain a customary share and still have something |eft
over to return to the investment in the vessel. Mst of these smaller
vessel s are operated by the owner and often tines the crew may be nenbers
of the owner's famly. Shellfish harvesting is for them a method of
meki ng use of their vessel and their own time during the off-season from
their principal money-earning activity which is typically salmon fishing
The net "l osses" for these small part-time shellfish harvest vessels
of fset profits earned by sone of the |arger, nore nodern Al aska boats
that are operated much like -the Washington-based vessels.

Imports fromoutside of either Al aska or Washington were an esti mated
$17.3 nillion in 1976 for all shellfish harvesting and processing sectors
conbined. The major inport items are specialized equi pnent and packing
materials for the crab and shrinp processing plants and equi pment for
the larger crab boats. This is not an unusually high rate of inports

from outside of a state economy. According to these estimtes, 90% of the
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total value of sales of shellfish products will be returned to either
the Al aska or Washington econony in the form of purchases from businesses
or incone payments to individuals. For comparison, in the 1972 Washington
econony, inports to all industries conbined amounted to 20% of their
total inputs and only 80% remained in the form of purchases from other
Washi ngt on busi nesses or incone paynents to Washington residents or
conpani es.

Li nkages of the Al aska shellfish sectors with the Al aska econony
alone are not so favorable. Only 32% of the total revenues from the
sale of shellfish products are being returned directly to the Al aska
econony in the formof purchases from Al askan busi nesses or paynments to
Al askan househol ds. Al askan sectors generally have a much higher pro-
pensity to inport than would the typical Washington sector. Even anong
Al askan sectors, it would be unusual to have a situation in which only
32% of the total purchases and income paynments returned to the Al aska

econony.

I ndi rect Econom ¢ Linkages

Because an input/output analysis is a "conplete" nmodel of the
econony, |/0O can be used to estimate all economic effects that follow
froma change in any economc activity. The prinmary advantage of 1/Ois
that it includes the indirect effects which arise as the direct effects
of a change ripple throughout the econony. For exanple, increased
purchases of fuel to operate crab boats in an expanded fishery would
nean nore business for the fuel dealers. Fuel dealers would, in turn

spend the extra revenue to buy nore fuel fromrefineries, pay the wages

of more enployees, and perhaps yield a greater return to proprietors and
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i nvestors. Refineries also expand, buy nore crude oil from donestic or
foreign producers, pay nmore wages, and return nore to owners and investors
Meanwhil e, at every stage in this flow of transactions, other industries
are al so buying various inputs, services, and equi pnent itens, and
generating |ocal business as they do. Additional wages and proprietors
incone that is paid out at every stage in this process nmeans nore incone
to the households of the region. As they spend that income for consuner
goods, part is received by |local businesses, which then generates
addi tional rounds of increased purchases which neans increased sales for
ot her businesses and so on.

The appeal ing thing about 1/0 analysis is that it provides a very
sinmple technique for estimating how nuch all of these inpacts will
amount to, including the nost renpte feedbacks working their way out in
ever fainter interacting ripples. The I/O nethod proceeds by defining a
sector's purchases fromother sectors (a colum in the transaction
matrix) as its input "requirements" for producing its output. These
input requirements can be converted to requirenents per dollar of output
sinply by dividing each by the total value of production. The resulting
technical coefficients of input/output are the source of the nane of
i nput/output analysis. The coefficients are assuned to be constant so
that any change in scale of a sector's output nmust be acconpanied by a
proportionate change in every input that is used in its production
process. Table 12 is a matrix of these input requirenents for the
sectors in the Al aska-Wshington 1/0O nodel

Cal cul ation of the total econonmic inpacts, taking into account al
of the indirect effects, is acconplished by nmathematically expressing

the sector outputs in ternms of sector final demands. The



Table 12. Coefficients of Input Requirenent per Dollar of CQutput for the Al aska-Washi ngton Econony, 1976

Alaska Purchasing Sectors
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transactions accounts show that part of alnost every sector's output
nmust be delivered to other economic sectors to nmeet their input require-
ments for producing their own outputs. Those requirenents can be

i ndi cated by:

n .
L a, X, j=1,
=1 13 |
wher e a is the input required fromsector i per unit of output by
sector j, and X. is the total output of sector j. The production required

of sector i to supply inputs to other sectors thus depends on the

output, and input requirenents, of every other sector in the econony.

The economi ¢ outputs of all sectors are interdependent and simultaneously
determined, as we intuitively know to be the case.

The solution to this system of sinultaneous requirenents equations
is found by noting that nobst sectors produce for exports or some other
"outside" sector, as well as to nmeet each other's input requirenments
These outside or exogenous sectors are called "final demands" in I/O
analysis. Those sectors' purchases do not arise out of requirements for
i nputs needed to produce a product that is, in turn, needed by other
sectors within the econony. Rather, the sales to final demands depend
on things such as the export markets for this region's products, the
anount that the federal governnment decides to spend in the region, or
the anmount of new capital investment that businesses, consuners, and
governments decide to nake

The bal anced out put and sal es equations

= X, + Y
Xy ?aij i 1

“Including "exports" to other states as well as exports to
foreign countries
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can be formed by adding the final demand, Y for sector i's output to
the sum of sales made to supply other sectors' input requirenents

These equations can also be witten as

Total output minus sales to nmeet other sectors' input requirenents
equal s the anpunt left for sales to the exogenous, final denands.
The entire set of these output equations can be witten in natrix

notati on as
X-AX=Y,

where X is a vector of sector outputs, Y is a vector of sales to fina
demands, and A is an nxn matrix of technical coefficients. This matrix

equation can also be witten as
(I -A)X=Y,

where | is a diagonal identity matrix. The solution, for equilibrium

output levels as a function of final denmands, can be found by
X=(I-8"1.

There are two alternative fornulations of the basic I/0O nodel..
In the first, usually called "Mdel |," the sectors in the econony al
correspond to industries, including things like trade and services as
"industries." The exogenous final demands in Mdel | include persona
consunption by the households of the region, exports, federal government
purchases, and net private investment. Exogenously supplied inputs

i nclude I abor and managerial inputs supplied by the region's residents
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(househol ds), services of capital resources, and inported inputs.

Model 11 differs in that households are treated as an econom c sector
just like nore usual industrial sectors.. The household sector's output
is labor which is sold to the other sectors to neet the requirenent

for labor services in industrial production. Total household sales
depend, as with any other input. supplier, on the level of production

in the input-demanding sectors. The principal differences in Mdel 1]
is that household "output" must be acconpanied by consunption purchases
which are treated as the input requirenents for the household sector's
producti on. It is assumed that the household sector nust, |ike any
other sector, increase its purchases in proportion to any increase in
its output.

The matrices of direct plus indirect requirenments for the Al aska-
Washi ngt on econonry are presented in Table 13 for Mdel I, and Table 14
for Model Il. Elenments of the inverse matrix, (I - A)'l, show t he
outputs required throughout the econony to support deliveries to fina
demand., An elenent, c.., in the inverse matrix indicates the gross
output required from sector i in order to deliver one unit of product
from sector j. For exanple, the coefficient in the second row and the
eighth colum of Table 14 indicates that Al aska shrinp fisheries (SHP.FlSH
wi Il have to increase output by $0.229 in order to supply the direct and
indirect demands for shrimp that arise if the shrinp processing sector
delivers an, additional dollar's worth of shrinp to final demands. These
output requirements include indirect requirenents as well as the direct
requirenents by sector j for inputs fromother sectors in order to
produce for final demand. The indirect requirenents include additiona

outputs needed to nmeet the secondary rounds of input requirenments by the



Table 13. | nt er dependency Coefficients of Direct and Indirect Requirements per Dollar of Delivery
to Final Demand in the Al aska-Washi ngton Econony, 1976, Model |
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Table 14. Interdependency Coefficients of Direct and Indirect Requirenments per Dollar of Delivery
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sectors that produce for sector j's direct input needs and those that
produce to nmeet the needs of secondary suppliers, househol ds' expanded
consunption, and so forth. In Mdel Il, the household sector enters into
the generation of indirect requirements just as do the nore conventiona
industrial sectors. That is, an industrial sector's direct requirenment
for increased | abor causes the household sector to, in turn, require

nore of various products to nmeet the consunption needs of an expanded
work force. And, the sectors producing products to meet consuner

(worker) demands must expand their output, hiring nore workers and

t hereby generating still nore consuner purchases, nore demand for
industrial production, and so on. Thus, the household sector, when
internalized in Mdel Il, contributes to the generation of indirect
requirenments for outputs in the sanme way as the usual industrial sectors
do. So, the coefficients of direct plus indirect requirements cal cul ated
by Mbdel 11, with househol ds endogenous, are considerably |arger than
those for Model |, where househol d consunption denmands are not increased
automatically as the level of l|abor use and wage paynents increases.

The total output required fromthe |ocal econony to deliver one
unit to final demand fromsector j is given by the sumof direct plus
indirect requirements for all sectors in the economy. This quantity is
calculated by summing a colum in the inverse, (I - A)'l, matri x of
direct and indirect requirements. Since the |I/O nodel is perfectly
bal anced, nultiplying each sector's requirements by actual final denmand
levels and summing for all sectors would yield a total output require-

ment exactly equal to actual output from the econony.
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In nost cases, the output coefficients under Mdel Il give a nore
accurate estimate of what will really happen to the | ocal econonic
activity if a sector increases its deliveries to exports or other
exogenous final demands. In the real world, increased production and
hiring of Iabor by an industrial sector means nore workers residing in
the area or nore enployment and income to present residents. This
i ncreased nunber of househol ds and/or increased i ncone per household
wi |l mean nore consunption spending, and thus nore sales for |oca
busi nesses, as Mdel Il assunes.

Total indirect and induced requirements for shellfish sectors are
shown in Table 15. Each coefficient indicates how nuch economc activity
will change if there is a change of one unit in delivery to final demand
from the specified sector. The indicated output changes do not include
the production that goes directly to the final demand, only the output
that arises indirectly in other sectors that supply the sector that is

changed or is induced as consunption spending increases along wth
growth of incomes.

The indirect and induced output change coefficients for shellfish
sectors are relatively large when conpared to other sectors. Coefficients
for the Al aska and Washi ngton services sectors are shown in Table 15 to
illustrate this fact. The difference is especially wide for Al aska when
only the indirect effect is included (Mdel I). Even in Mdel II, which
t akes account of business generated due to the high level of wage
paynents per dollar of output in the services sector, the shellfish
sectors show indirect plus induced output changes that are 1.5 to

2 times as large as the effect of the services sector.



Tabl e 15. Indirect and Induced Qutput Change Association with a Change of $1 in Delivery to Fina

Denmands by Shellfish Sectors,

Model | and Mbdel

Indirect Output Change
Model I, Households Exogenous

Indirect and Induced Output Change
Model II, Households Endogenous

Output Output Output Output
Initiating of Alaska of Washington of Alaska of Washington
Sector Industries Industries Industries - Industries
Alaska Sectors
Shrimp fishing 0.277 0.512 0.549. 0.804
Crab fishing 0.227 0.414 0.558 0.671
Shrimp processing 0.363 0.441 - 0.568 0.921
Crab processing 0.461 0.710 0.730 1.111
Services 0.042 0.143 0.562 0.311
Washington Sectors
Shrimp fishing 0.117 0.574 0.152 1.098
Crab fishing 0.084 0.373 0.116 1.029
Services 0.005 0.208 0.012

0.957

LL
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The out put change coefficients reflect the previously noted |inkages
between Al aska shellfish sectors and the Washington econony. The Model |
results indicate that $1 delivery to final demand from Al aska- based
shrinp harvesting vessels will lead to $.804 of added output in Washington
industries, but only $.549 in Al askan industries (other than the shrinp
harvesting sector itself). Crab fishing and the shrinp and crab processing
sectors both show a sinilar pattern. As expected, the Washington shell-
fishing sector (vessels based in Washington but fishing in Al aska) show
even nore predoninance of indirect and induced effects in the Washington
econony rather than in Al askan industries. For exanple, the output of
Al askan industries, other than fishing or fish processing, increases hy
only about 12¢ for each $1 of additional outshiprments fromthe Washi ngton-
based crab fishing vessels.

The out put change coefficients for the shellfish processing sectors
are particularly significant because al mbst all of the shellfish passes
t hrough processors rather than being shipped directly fromthe harvesting
vessel s. The coefficients for the processing sectors include the
output increase that is required in the harvesting sectors in order to
supply them the raw product required to produce their. product. For
crab, the raw product inputs per dollar of output in 1976 amunted to
$.29 of crab from Al aska vessels, and $.30 from Washington vessels. For
shrinp, raw product inputs were $.23 from Al aska and $.10 from non-

Al aska vessels. If the coefficients of indirect and induced effects are
reduced by these anobunts, they will show the effects outside of the
shel I fish sectors. In that case, they are nmore directly conparable to
the coefficients of indirect and induced effects for the shellfish

harvesting 'sectors.
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Income Miltipliers

I nput/out put anal yses are often used to derive incone, or val ue
added, multipliers. There are several different forms of these incone
mul tipliers, depending upon whether Mdel | or Mdel Il is used (i.e.
whet her househol ds are treated as endogenous or as exogenous), and on
whether the nultipliers are expressed per dollar of delivery to fina
demand or per dollar of income earned in the specific sector.

Income or value added nultipliers are based on converting the
out put inpacts, discussed 'in the previous section, to value added or
income inpacts. This is acconplished by multiplying the income or val ue
added per dollar of output originating in each sector (which appear in
the formof that sector's payments to suppliers of required prinary
inputs such as labor, capital, and other resources) by the outputs
required fromeach of those sectors to support an increase in delivery
to final demand froma certain sector and then summing all such effects
that are triggered by a given final demand change

The advantage of value added or incone nmultipliers rather than the
out put coefficients discussed above is that the inconme effects are nore
nearly a measure of net gain to the region. I ncome coefficients neasure
econom ¢ change that is realized in the formof wages, profits, or
returns to invested capital

Income multipliers for the shellfish sectors are shown in Table 16.
These coefficients are all based on Mdel II. They assune that any
additions to income earned by households will be reflected in an
i ncrease in the spending by those households that is proportional to
the state's average rate of consunption spending per dollar of incone

earned. There are four coefficients for each sector. The first two



Table 16. Changes in Value Added Associated with a $1 Delivery to Final

Sectors, Model I

Demand from Shel | fish

Value Added Change Realized By:

- All
Other Primary
Alaska Washington Alaska- Input
Sector Households . Households ‘Washington Suppliers
Alaska
Shrimp harvesters 0.412 0.233 0.508 1.153
Crab harvesters 0.441 0.199 0.518 1.158
Shrimp processors 0.278 0.408 0.467 1.153
Crab processors 0.358 0.346 0.597 1.301
Washington
Shrimp harvesters 0.046 0.465 0.654 1.165
Crab harvesters 0.034 0.585 0.690 1.309

08
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multipliers neasure the effects on income of the households in Al aska
and in Washington. These coefficients include wages, salaries, and
earnings of sole proprietorships. The third multiplier is other value
added which is principally capital consunption allowance, return on
investment, and profits for conmpanies. The last is a summtion covering
total value added or income- earned within the states of Washington and
Al aska.

In interpreting these income nultipliers, it is inportant to keep
in mnd that they are a measure of income change associated with a
change in delivery to final demand from a particular sector. The change
in output of the sector may differ very substantially fromthe change in
final demand if the sector is heavily involved in both producing for
exports or other final demand and al so producing an input for use by
other industries within the state's econony. In the case of the shell-
fish sectors, this distinction is not too inportant because shellfish
harvesting sectors are. alnpst exclusively producing for inter-industry
sales to the processing industry rather. than for sales to. final demand.
The, processing sectors, on the other hand, sell alnost exclusively to
final demand for export out of the state of Al aska.

It is also inportant to keep in mind that the incone change that is
expected to come with econom ¢ change does not necessarily nean that the
current residents' incomes will be inproved. One of the basic assunptions
of input/output nmodels is that all inputs will increase-in proportion as

the output of a sector grows. That assunption inplies that |abor
managenent, capital, and other basic resources will also increase as a

sector's output grows. Thus, the anount of l|abor and other primary

factors used in production will be growing at exactly the same rate as
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the income paynents that are being nade to those factors. |If there is a
| arge contingent of labor and capital goods that is unenployed but
residing in the region, then it is possible that the expansion mght be
based on use of these unenployed resources. If that is the case, then
total incone received by the residents of the region will be increasing
as the unenpl oyed workers and idle capital nove froma zero return to
earning at the established wage rate. However, if the region nust
attract or retain additional |abor, capital, and other primary inputs,
the income generated by growmth will flowto the new workers and the
owners of the new capital that is brought in to expand the output of the
sector. Some; perhaps nmost, of the greater income will be going to
peopl e who are not now residents of the region. Therefore, it is not
wise for the region's present residents to treat even the growh of
income earned as a result of expansion of a sector as though it would

all be money in their own pockets. This is particularly inmportant to
keep in mnd when considering proposals that would require the present
residents to bear |arge devel opment or subsidy expenses on the presunption
that they will recoup it through the added incone generated by expanded

econom c activities.

Total Econom c | npact

The input/output nodel can also be used to deternine the portion of
total state income that is attributable to the production and sal es of
the shellfish sectors. Income generated within the regional econony as
a result of the shellfish industries includes not only the income earned
directly within those sectors, but also the incone that is earned in

ot her sectors as they produce to supply needed inputs for the fishing
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sectors. This division of total incone can be cal cul ated using the

i nt erdependency coefficients fromthe matrices shown in Table 13 and
Table 14. Each of the interdependency coefficients shows the production
required fromthe various-sectors in the econony in order to support
delivery to final demand by a particular sector. \When these coefficients
are multiplied by the 1976 delivery to final demand froma shellfish
sector, the results show the total requirements--direct, indirect, and

i nduced--from each of the sectors within the econony in order to support
the 1976 deliveries to final demand from the shellfish sectors. The
required production fromeach sector can then be nmultiplied tinmes that
sector's coefficient of value added per unit of production in order to
calculate the total income earned in each of the econonic sectors as

t hey produced goods and services needed to support the 1976 deliveries

of shellfish from Alaska to its external markets.

Estimates of income or value added attributable to the shellfish
sectors' export sales are presented in Table 17. Since the fishing
sectors thenselves sell virtually all of their output to the processors,
the deliveries to final demands all come ultimately fromthe processors
rather than from the fishing sectors. The requirenments for output from
the fishing sectors are included in the interdependency coefficients for
the shellfish processing sectors. These data are for Mdel |1 wth
househol ds endogenous. That means that the production of consuner goods
for the households that earn their inconme in the shellfish sectors or in
the other sectors that are serving the shellfish sectors will be included
as a part of the estimate of economc inmpacts and incone attributable to
t he-shel | fish production

The largest receipts of incone in conjunction with the production

of shellfish products for delivery to final denand are those earned
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Table 17. Value Added Earned in Al aska and Washi ngt on Econom ¢ Sectors
Attributable to the 1976 Production and Delivery of Al askan
Shrinmp and Crab to Export Final Demands, Mdel I1,. Househol ds
Endogenous

Value Added Attributable to:

Sector Where ) Processed Processed All Other
Value Added Shrimp , Crab Products
is Earned ‘ ) Products ~ Products & Services
Alaska Sectors  0TmmTmTTT (51,000,000) -=-=------=
Agriculture 0.1 0.3 5.4
Shrimp fishing 2,2 0.0 0.0
Crab fishing 0.0 15.1 0.5
Other fishing 0.1 1.0 54.5
Forestry 0.0 - 0.0 2.5
Mining & petroleum 0.1 1.0 467.6
Lumber, pulp & paper 0.0 0.1 72.0
Shrimp processing 10.9 0.0 0.0
Crab processing 0.0 24,5 0.5
Other fish processing 0.0 0.1 72.8
Other manufacturing 0.5 3.2 75.8
Construction 0.1 0.4 912.9
Transportation 0.6 4.0 375.6
Communication & utilities 0.8 2.1 142.6
Finance, insurance & real estate 1.3 5.6 192.5
Trade 1.8 9.2 455.5
Services 1.8 8.4 335.7
State & local government 0.9 5.6 338.2
Alaska subtotal 21.2 80.6 3,439.8
Washington Sectors
Agriculture 0.5 2.7 1,089.4
Shrimp fishing 1.2 0.0 0.0
Crab fishing 0.0 - 23.5 0.5
Other fishing 0.0 0.0 33.2
Fish processing 0.0 8.8 330.9
Mining 0.0 0.1 57.7
Lumber, pulp & paper - 0.1 0.5 1,839.7
Other manufacturing 3.6 12.4 4,507.6
Construction 0.1 0.2 981.5
Transportation 1.0 4.8 1,291.9
Communication & utilities 1.4 4.9 1,182.9
Finance, insurance & real estate 1.8 8.6 1,260.5
Trade 5.1 20.2 4,690.7
Services 4.5 15.6 2,677.3
Forestry 0.0 0.1 63.1
Washington subtotal 19.3 102.4 20,006.9
Total Earnings in All Sectors 40.5 183.0 23,446.7
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directly in the shellfish harvesting and processing sectors. However,
other (non-shellfish) sectors, in total, had far nore val ue added as a
consequence of the shellfish production than was earned directly in the
harvesting and processing sectors. For exanple, the shrinp sectors
resulted in a total income earned within the Al aska and Washi ngton
economi es of $40.5 mllion. O that, $10.9 million is earned directly
in the shrinp processing sector by enployees and other primary input
suppliers. The shrinp fishernen and vessel owner receive $3.4 mllion
in meking a total of $14.3 nillion earned directly in shrinp harvesting
and processing. The renmaining $26.3 mllion is income earned in other
sectors as they supply inputs to the shrinp harvesting and processing
sectors, supply inputs to each other for their production for the shrinp
processi ng sectors, and supply consuner goods to the workers in the
shrinmp sectors and to the workers in the supporting industries. In
total, the income earned in the supporting sectors is nearly tw ce as
large as the incone earned directly in the shrinp production and pro-
cessing sectors.

Income earned as a result of crab production is nore than four
times larger than in the shrinmp sectors. However, the incone earned
indirectly in other econonmic sectors is also approxinmately twi ce as
large as incone earned directly in crab harvesting and processing

The key role that Washington plays as a supplier of inputs to the
Al askan econony is reflected in the fact that total incone earned in
Washi ngt on supporting sectors (sectors other than shellfish processing
and harvesting) is nearly twice as large as the inconme earned in Al aska
supporting sectors. For shrinp production, the Washington supporting

sectors earned $18.2 nillion versus $8.1 mllion in the Al aska supporting
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sectors. This relatively large benefit to the Washi ngton econony from
the harvesting of an Al aska resource is not principally due to WAshi ngton
fishermen obtaining the greatest share of the shrinp in A aska. Actually,
their catch and incone earned directly in shrinp fishing was only about
half as large as the catch and income earnings by Al aska-based vessels.
The principal reason for the benefit to the Washington econony is the
reliance on the Washi ngton econony by Al askan fishernmen, fish processing
plants, and all other sectors including consumers. Any production

and economic activity that takes place within Al aska generates sub-
stantial benefits for Washington. In fact, the share of incone received
by WAshington residents is probably even | arger than the share of income
earned in Washington businesses. This is true because many Al aska

busi nesses renmit a substantial share of their payments to enpl oyees who
are in fact residents of Washington only tenmporarily working in Al aska

or to owners and conpany headquarters who are |ocated in Washi ngton
rather than in Al aska.

The largest indirect earnings of incone are for Washington-trade
with $25.4 nillion earned through business directly and indirectly
supporting the production of Alaska shellfish products. The Washington
services sector was second with $20.1 mllion, and third was the general
manuf acturing sector in Washington with $16 mllion earned. Washington
general manufacturing earned nost of its income in direct support
activities producing items of equipment for the fishing and processing
industries. Especially important in this has been ship building. The
trade and services sector, on the other hand, is nore involved in
provi di ng secondary support to industries that are nore directly serving

the fisheries sectors. O her sectors with income or val ue added of nore
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than $10 mllion as a result of the 1976 production of shellfish products
from Al aska include the Al aska trade and services sector and the Wshi ngton
finance, insurance, and real estate sector.

The high ratio of $1.9 earned indirectly in supporting sectors for
every dollar earned directly in the shellfish harvesting and processing
sectors confirnms the fact that the shellfish industry in Alaska is a
basic sector to both the Al aska and Washington econom es. In contrast
supporting sectors such as trade and services have incone earned in the
process of making their total deliveries to final demand that is con-
siderably less than the total income that was earned within the sector
inthat year. The reason for this discrepancy is that a |arge share of
the inconme earned directly within their sector resulted fromtheir role
in support of basic sectors such as the fishing sectors, mning and

petrol eum |unbering, and construction.

Econonic I npacts of Potential Changes
in the Shellfish Sectors

I nput/out put nodels can be used not only to provide econom ¢ inpact
coefficients, but also to estimate the secondary changes in economic
production, trade flows, and income that will result fromspecific
initial changes to the econony.

Econom ¢ changes may arise for any one of a nunmber of reasons.
Resource availability might change, the technology used in production or
the econonic structure of a sector could change. Governnent policies
and regul ations night force changes. These changes can be translated
into changes in econom c output, input purchases, income, or sales of

final products. Input/output picks up the story fromthis point and
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esti mates how ot her economic sectors will be affected, given the |inkages
among production sectors and input/output-patterns in the econony.

To illustrate the use of the Al aska-Washi ngton input/output nodel

for this type of inpact analysis, we have selected five scenarios of
possi bl e changes to the shellfish sectors. The scenarios are:

Scenario I. Crab and shrinp harvests are at 150% of 1976 production.
I ndustry composition and inputs per unit of output are unchanged.

Scenario Il. Crab harvests are at 150% of the 1976 |evel and

shrimp harvests drop to 50% of 1976 production..
Scenario Il1l1. Crab harvests are at 150% of 1976 production and
shrinp harvests are unchanged. The entire 50% increase is
captured by Washington-based vessels.

Scenario IV. Crab harvests are at 150% of 1976 production and
shrinp harvests are unchanged. The entire 50% increase is
captured by typical Al aska vessels.

Scenario V. Crab and shrinmp harvests are at 1976 production levels
but there is a shift of production from Washi ngton vessels to

Al aska vessels.

Scenario |

The first "scenario" is an across-the-board change in the harvests
of shrinp and crab to 150% of 1976 production. It is assuned that there
are no underlying changes in cost, structure, or in relative contributions
of subsectors within the industry. Since the input/output nodel is
conpletely linear, all changes are proportional and the quantity changes
woul d apply to either an increase or decrease in output of the shellfish
fisheries. The only--"difference would be in the direction of effect upon

the other econonmic sectors.
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The predicted econom ¢ changes under Scenario | are shown in
Table 18. Shellfish production at 150% of 1976 output would, in the
long-run, result in $150 mllion in added business in Al aska plus
$95 nmillion in Washington. O the total, 55% woul d be increases in
shel | fish harvesting and processing (nostly in Al aska) and 45% expansi ons
in other sectors (two-thirds in Washington).

It would be a mistake to think of he gross business expansion of
$245 nmillion as a neasure of "benefits" froman increase in shellfish
harvests. About $143 nillion out of the total either flows out of the
region to pay for needed goods and services or flows anpbng the sectors
to pay for products that are needed inputs to other businesses. Only
$112 million is left, in value added, for paying workers, investors, and
busi ness owners. And nost of that will be paid out to attract workers
and investors to come to this growh industry rather than to their next
best alternative enploynent. In the end, only a very snall part of the

total will be gains in real net incomes.

Scenario Il

The second out put scenario assumes, that shrinmp and crab outputs
change to approxi mately the level actually harvested in 1979 and con-
tinue at that level. This would involve a change to approximtely 50%
| arger crab harvest, and approximtely 50% smal | er shrinp harvest than
the 1976 base |evels.

The results for Scenario Il show that the 50% decline of the shrinp
harvest woul d offset part of the econonic effects froma larger crab
harvest. However, there would still be substantial net gain due to the

much larger 1976 base of the crab industry.



Tabl e 18. Al aska and Washi ngt on Economi ¢ Qut put and Income, 1976 Base, and Changes under Alternative

Scenari 0s
) Change with Shellfish Scenarios
1976 Base I II o III R v
ovrPUt @ TTTTTTTTTTomTmmmmoomemees ($ million)-—-——--——————~——mmmmm oo
Alaska:
Shrimp fishing ‘ 8 4.0 -4.0 0.0 0.0 0.0
Crab fishing 7 42 20.6 20.6 0.0 0.0 21.0
Shrimp processing , 35 17.6 -35.2 0.0 41.0 0.0
Crab processing 146 70.3 70.3 70.3 70.3 0.0
Other sectors 8,712 37.1 25.2 22.2 60.5 9.3
Total Alaska 8,943 149.6 76.9 -92.5 171.8 30.3
Washington:
Shrimp fishing 3 1.8 -1.8 0.0 0.0 .0
Crab fishing 43 21.0 21.0 42.0 0.0 -21.0
Other sectors 41,653 71.7 42.9 64.8 27.4 -7.6
Total Washington 41,699 94.5 62.1 106.8 27.4 -28.6
Total Alaska & Washington 50,643 244.1 139.0 199.3 199.2 2.3
VALUE ADDED
Alaska workers 3,654 30.2 20.4 17.0 31.0 8.6
Washington workers 12,075 31.6 17.2 32.6 15.9 -8.1
Other value added © 18,245 50.3 33.9 46.0 - 37.9 -3.6

Total value added 33,976- 112.1 71.5 95.6 84.8 -3.1

06
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It should be enphasized that in these estimates of the inpacts of
production at the 1979 level, the input/output nodel assumes that the
i nput requirenents of all industries change exactly in proportion to the
change in their output. The rate of capital utilization and conposition
of different sized units within the industry are also assunmed to
remain the same. These assunptions inply that there is time for re-
adj ustnment fromany distortions or disequilibria that arise from out put
changes. Thus, the inpacts are estinmates of response to a pernmanent
change that has continued in effect over a long period of time. During
the adjustnent period, it is likely that net inconmes would be |ess than
i ndi cated due to | osses that would have to be absorbed by resources

“trapped" in the declining shrinp industries

Scenario |11

This scenario eval uates the econonic inpacts if there was an
increase, equaling the 1976-79 growth in crab harvests, all captured by
t he Washi ngton vessels rather than being divided between them The
fourth and fifth scenarios consider. the economc inpacts of an increased
harvest by Al askan vessels coming either out of increased production or
at the expense of an equal reduction in the anount of crab captured by
the Washington-based vessels. Al three scenarios assunme that typica
vessels in the Al aska and Washington fleets will have the sane costs and
catch per vessel as in 1976. By inplication, increased shares in the
harvest woul d cone about through an increase in the nunber of typica

vessel s that are operating in a subfleet. The inpacts are those that
woul d be expected after a Iong enough period to fully adjust to the

redistribution of catch between the fleets.
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In Scenario Ill, an increase in crab production equal to that
realized between 1976 and 1979 is assuned to be absorbed entirely by the
Washi ngt on-based vessels. In the input/output nodel, this neans that
all of the increased deliveries of shellfish to the processing sector
will come fromthe Washi ngton-based vessels with no change in the
quantity delivered by the Alaska vessels.?

A scenario with all of the increased catch being captured by the
Washington fleet is consistent with recent experience. Vessels typica
of those in the Washington fleet have a definite advantage because they
are able to operate in the Bering Sea, where the increase in catch has
been occurring. Vessels in that size class are invariably built and/or
serviced in Puget Sound ports because Alaska's facilities are not
adequat e.

[f an increase of 94 nmillion pounds in crab harvest was captured by
Washi ngt on vessel s al one, Alaska would realize a total change in business
output of $94 million, at 1976 prices. A nost all of this increase is
in the formof $70 mllionadditional output of processed crab from
plants in Alaska. Only $24 million is realized in additional output,
fromthe sectors that provide local services in Al aska to the Washi ngton
fleet and the secondary sectors within the A askan economy that service
the processors, fleet, service sectors, and the enployees within the
processing plants. The Washington econony would realize an increase of

$106 nmillion in sales as a result of this change. These are made up of

2 Mechanical Iy, this is acconplished by first changing the deliveries

to final demand of the processing sector to reflect the hypothesized
change in total sales of crab and shrinp. Ofsetting dumy deliveries

to final demand directly fromthe harvesting sectors are then introduced
to adjust the Washington sector up until it supplies all of the increased
shel | fish and adjust the Al aska sector down so that it continues to
operate exactly at the level before the hypothesized change
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substantial sales from Washington marine trade and services sectors
directly to the Washington fleet plus sales by Washington industries
that are supplying Al aska consunmers and busi nesses through the Al aska-

Washi ngton trade.

Scenario |V

The fourth scenario assunes that all of a 94 nillion pound per year
increase in crab harvest would be captured by Al aska-based vessel s
rather than by Washington-based vessels. This would be nore attractive
to those who prefer to see nore of Al aska's resources exploited by
residents of Al aska.

The econom ¢ inpacts, shown in Table 18, indicate that nore Al aska
busi ness woul d be generated if the harvest were captured by vessels
typical of the 1976 Al aska-based fleet. It is inportant to keep in mnd
that the business gains for Alaska will be realized only if the vessels
are not only owned by Al aska residents but also are nostly serviced and
stocked in Al aska. If the added vessels were of a size and type that
could fish the, Bering Sea, they would tend to take nost of their service
and supply business to Washington State, whether they were Al aska-owned
or not. In that case, their inmpact on the Al aska and Washi ngton econom es
woul d be about the sane as if the added vessels were in the Washi ngton
subfleet, and the only advantage for the Al aska econony woul d be the
flow of owners' profits to Alaska residents rather than out of state
Income for Alaskans is not an irrelevant concern, but it may not do much

to further the Al aska econony.
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Scenario V

The fifth scenario portrays a redistribution of the catch with
Al aska vessels harvesting $25 million nore. crab and Washington vessels
reducing their catch by an equal anount. [f there is no increase in the
resource that can be used to expand the Alaska fleet, redistribution of
the existing catch would be the only way to expand the Al aska fleet.
The redistribution mght be achieved by regul ati ons designed to save
more of the Al aska resource for exploitation by Al aska fishernen.
Changed econonic conditions also mght make it less profitable for a
Washi ngt on-type operation to fish in Al aska but |eave the way open for
the snaller and nore diversified A aska-based vessels to operate profit-
ably in the crab fishery. A shift of $21 nmillion in crab catch fromthe
Washi ngt on vessels to the Alaska fleet is equivalent to the shift of
about 50% of the current annual catch of the Washington fleet over to
provide approximately a 50% increase in the catch of the A aska fleet.

The econonic changes with this resource reallocation are shown in
the last colum on Table 18. The increase in the total sales of Al aska
sectors other than the shellfish harvesting sector is $9.3 mllion.
Washi ngton non-shellfish sectors, on the other hand, experienced a
decline of only $7.6 nillion. So, the net effect is to increase the
total sales of the Washingtonand Al aska econom es by al nost $2 million.
The reasons for the increase in sales is that the Al aska-based vessels,
whi ch are hypot hesi zed as taking over nore of the fishery, have rela-
tivelyhigher costs per dollar's worth of crab harvested. Thus, as they
take over nore of the harvest, the total spanding for inputs from other

sectors would increase.
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A shift of the crab catch from Washington to Al aska vessel s woul d
reduce total income earned by workers, owners, and others. Al aska would
gain $8.6 mllion in wages and i ncone of self-enployed persons and
Washington would |ose almst as nuch, $8.1 nillion. In addition, other
value added (i.e., rents on basic resources, returns to capital, and
profits of entrepreneurs) would be reduced by $3.6 nmillion. Sone of the
$3.6 mllion income decline would fall on A aska resource owners;
however, nost of the decline would fall on outsiders who supply capita
for Alaska operations. A substantial part of this other val ue added
woul d be | ost when the nore profitable Washi ngton boats are repl aced
with Al askan vessels that use more |abor and purchased inputs per vol une
of shellfish harvested but return much less to the owners of the vessels.

The typical Alaska vessels' relatively high input purchases per
dol l ar of crab harvested and low return to the owner does much to
explain why the "Seattle-type" vessels increased in numbers throughout
the 1970s. The larger, vessels are nore profitable and hence attractive
to investors. This suggests that it would be difficult and costly to
bring about a shift toward the Alaska vessels. Taxes or restrictions on
the vessels fromoutside might help to reduce conpetition, but expansion
of the local fleet would still require nore assistance. To sonmewhat
inprove the profitability of the Al aska vessels, subsidies to vesse
owners could be used. One potentially hel pful step would be to devel op
mai nt enance, repair, and ship supply facilities in A aska to service
vessels in the 100 foot to 150 foot size class. Facilities of this type
woul d make it possible to develop a truly Al aska-based fleet to operate

in the Bering Sea and other off-shore fisheries.
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V.  SUMVARY AND CONCLUSI ONS

The shellfish fishery is an inportant part of the base of the
Al aska econony. The $180 million worth of shellfish products produced
in 1976 anounted to about 2% of the total value of industry sales in
Alaska. Mre inportantly, shellfish products accounted for 12% of the
total value of products exported from Al aska to other states or to
foreign countries, making theman inportant source of the external funds
that are needed to buy the many inported goods and services that Al aska
requires.

The shellfish industries not only produce a val uabl e product and
revenue source for Al aska, but they al so generate business and an incone
source for other Al askans as they buy equi pment and services, hire
workers, and yield a return to vessel and processing plant owners. The
Al aska shel I fish harvesters and processors spent about $25 nmillion in
1976 for inputs purchased from other Al aska industries and paid
$33 nmillion in wages to Al askans who worked on vessels or in the plants
A relatively |low percentage of the $180 million gross value is respent
in Al aska because of a tendency in the shellfish sectors, as throughout
the Al aska economy, to buy many of their needs from outside. There is
a particularly strong propensity to inmport fromthe state of Washington
because of its accessibility by air or water transportati on and because
of common features in the Alaska and Washington econonies. The tendency
to buy fromWshington is further increased for the shellfish sectors by
the fact that several of the vessels and processing plants are owned by
Washi ngt on-based individuals or firms. Overall, the shellfish sectors
obtai n about 50% nmore inputs from Washi ngton than from Al aska industries

and wor kers.
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The high propensity to inport in the shellfish sectors, and the
rest of the Alaska econony as well, danpens the |ocal econom c inpact of
the fishery. Nevertheless, value added through Al aska busi ness generated
directly or indirectly by the shellfish sectors totaled $49 million in
1976. That is larger than the $40 mllion earned directly by Al aska
residents working in the shellfish sectors. Another indication of these
indirect inpacts is provided by the direct plus indirect requirenent
coefficients from the input/output analysis. Every $1 of processed
shrinp requires an average of $0.23 of output fromshrinp fishernen plus
$0. 34 of output from other Al aska sectors. Fromthis total output,

Al askans realize $0.28 in wage earnings--$0.11 directly in shrinp
processing, $0.04 in shrinp harvesting, and $0.13 in other businesses
Simlarly, $1 of crab product requires $0.29 worth of crab sales from
fishermen plus $0.44 of output from other Al aska businesses. The wages
for Alaskans involved in this production are $0.12 in crab processing,
$0.07 in crab-harvesting, and $0.16 in other Al aska businesses.

The Washi ngton econony gains substantially fromthe Al aska shell -
fish fishery. In 1976, Washi ngton-based vessel s accounted for about
one-half of the crab and one-third of the shrinp harvested in Al aska.

The shellfish are delivered to processors in Al aska and becone part of

Al aska's econonmic output, but the noney received from sales by the
Washi ngt on-based vessels are nostly respent in \Washington. For each $1

of sales from Washi ngt on-based crab fishing vessels, Washi ngton househol ds
receive, in addition to wages of $0.27 earned directly by the crew on

the vessel, $0.32 in wages earned in businesses that are indirectly
involved in servicing the vessel's, crew, etc., and $0.69 in other value

added, which nostly accrues to residents of Washington. Even Al aska-
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based fishing vessels and processing plants generate substantial business
and earnings in Washington. Each $1 of sales from Al aska-based crab
boats | eads to $0.20 earned by enployees in Washington businesses. A
substantial share of $0.36 in value added other than wages or direct
income to vessel owners also ends up in Washington State

Overall, the harvesting and processing of Al aska shellfish in 1976
resulted in business activity in Washington that |led to approxi mately
$135 million in wages and other payments to Washington residents. Mbst
of this amount was earned indirectly rather than directly through
Washington fishing operations in Alaska. In fact, earnings in Wshington's
other sectors that was indirectly attributable to shellfish production
totaled $97 nmillion, which is slightly nmore than total direct and
indirect earnings in Al aska sectors.

An expansi on of the shellfish fishery could potentially contribute
to a general expansion of the Al aska and \Washi ngton economes, if a
nunber of inportant conditions are met. First, the expansion would have
to be econonmically feasible. Vessel owners and operators now have
rather narrow profit margins, on the average. So, expansion would have
to be based on discovery of ways to have |arger sustained harvests from
present grounds or new grounds that can be worked without significantly
hi gher costs. Second, the increase of shellfish output nust not cause a
significant decrease in the wholesale price of shellfish products. A
price decrease would make fishing | ess profitable, unless fishermen
are sonehow able to reduce costs per pound harvested. If fishermen's
net returns are reduced by a decrease in price, it is likely that some
will quit, negating the original expansion and the econonic stinulation

caused by the initial production expansion. Third, the expanded shellfish
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production would have to be acconplished with harvesting and processing
activities that use local Al aska and Washington inputs at about the sane
rate as do present shellfish harvesters and processors. An expansion
coul d be achieved with much |ess than proportional increase in inputs
if, for exanple, limtations on entry were used to insure that the

i ncrease in harvest and processing is acconplished by existing vessels
and plants working a longer season. If so, spending for routine main-
tenance of vessels and plants, interest on invested capital, and other
fixed costs would not increase proportionally and that source of stinulus
to the rest of the econony would be lost. However, profit margins above
operating costs would be higher, which would provide a partially off-
setting source of economic stimulus. In addition, fishery managenent
policies that held down the fixed cost component could nmake it feasible
to expand the fishery into some areas with higher operating costs or to
sustain the harvest at a higher |evel even though product prices were
somewhat |ower as a result of larger quantities reaching the product

mar ket s.

The Al aska' shellfish fishery's effect on the Alaska and Washi ngton
econoni es coul d-'be significantly changed by regulations or econonic
changes that significantly alter the pattern of purchases by the shell-
fish sectors or the structure of the A aska and Washington economi es.

An increase in the share of inputs purchased locally, in Al aska, would

i ncrease Al aska's share in the businesses that are directly and in-
directly involved in providing inputs to the fishing vessels and
processing plants. Mre Al aska-based vessels woul d hel p somewhat to
achieve a higher Al aska fraction in inputs, as long as the Al aska-based

vessels were not built, maintained, and supplied in Washington ports. A
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nore inportant contribution woul d be devel opnent in Al aska of vesse

mai nt enance and supply facilities capable of handling the "standard"
modern vessel in the Alaska shellfish fleet. General "broadening" of
the Al aska econony, especially in the principal fishing regions, would
also help to capture a larger share of the indirect and induced effects
for the Al aska econony rather than have them "l eak" out to WAshington or

ot her states:
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