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EXECUTIVE SUMMARY

This report includes a systematic summary and economic
analysis of seven joint venture proposals. It discusses the
general conditions prevailing in the present market for ground-
fish and the investment decision-making process of the Gulf of
Alaska groundfish industry. It provides a feasibility analysis
of the harvesting and onshore processing of pollock and an
examination of the costs and benefits of alternative development
paths. An appendix introduces economic research needs as well as
a supply response model which would be effective in determining
investment response to alternative fishery policies as they apply
to Alaska's groundfishery.

The conclusions and recommendations in thils report are:

1. The present market outlook for development of omshore
processing capability in pollock is highly favorable,

2. Supplying raw product to an offshore processor through a
joint venture arrangement is presently the most viable alter-
native facing fishermen.

3. Neither of the major joint venture proposals (KMIDC/R.A.
Davenny and Marine Resources, Inc.) contains a timetable for
phase-out of foreign participation in the fishery.

4. An examination of gross benefits for the domestic
harvesting and processing sectors under several alternative
development paths indicates benefits for those sectors, greatest
when joint ventures were gradually phased out.

5. In the absence of a definitive phase-cut policy, some
form of tax disincentive is recommended whereby foreign parti-
cipation would become increasingly uneconomic with time.

This study results from a contract with the North Pacific
Fishery Management Council to provide a systematic inquiry into



joint venture operations in order to meet the needs of the Council
in assessing joint venture possibilities and proposals for the
last half of 1978 and in the following vears. The original
objective was to research, define, and comment on the relative
merits of commercial fishing joint ventures off Alaska and to
recommend to the Council the disposition of wvarious joint venture
proposals.

This report has been limited to only research, definition,

and comment on the various proposed joint ventures and to a
discussion of management framework development. No specific
recommendations have been made regarding the disposition of the
various proposals. Recommendations based upon the data gathered
in the study could only be made after the establishment of a
final natiomal poliey regarding joint ventures and after the
establishment of development of goals by the Council.

Every effort was made to search out and gather information
on proposed joint ventures. All possible joint ventures may not
be covered in this report, as some may still be in the corporate
planning stages and not available for public review.
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INTRODUCTION

The major issues involved in the management decision to
allow or disallow a particular joint venture are embedded in the
investment decision-making process of the private sector,

Investment Climate in Alaska Groundfishery

A firm contemplating investment in a heretofore underutilized
fishery faces two broad categories of interrelated problems; (1)
the conforming of investment decisions to the goals of federal
fishery policy as invoked in the Fishery Conservation and Manage-
ment Act (FCMA) and, (2) the broad problems of selecting the most
economically efficient methods, capital, and knowhow to develop a
viable enterprise. This latter category would also include
problems associated with financing and interest rates, infla-
tionary rates and risks specific to the fishery.

Preceding these two groups of interrelated problems, is the
somewhat ethereal notion of defining the investment climate and
the nature of entrepreneurship which, when combined effectively,
will spawn a new industry.

With the advent of extended jurisdiction, the U.S. industry
is now faced with the opportunity to expand its fishery in the
Gulf of Alaska from a production (excluding halibut)} of between 3
and 4 million pounds (1976 data) to one which could possibly
harvest the entire optimum yield of 325.7 thousand MT. Added to
this, is the potential harvest in the Bering Sea of 850 thousand
MT. Taking advantage of this opportunity would produce in the
vicinity of $300 to 400 million in revenue at the ex-vessel
level, but it also requires extensive capital investment by
private industry in harvesting/processing capability. The gap
created between the time the rights of access were legislated and
the time when domestic industry can fully utilize those rights of
access, has brought forth a new type of business structure, the
joint U.S./foreign venture,

vii



The reasoning behind their formation is obvious. Foreign
nations were looking for sources of supply. Domestic businessmen
recognized the inefficiency involved with large-scale onshore
processing of pollock. They saw a joint venture operation as a
means of recognizing immediate gains from exploitation without
the inherent delays of the normal investment process. The size
of the capital outlay was smaller. The costs of operation were
less, both from taking advantage of cheaper foreign labor on
processing ships and from the seemingly inherent efficiency of
at-sea processing for pollock. 8ig Jaeger has suggested that the
15 minutes of time saved by delivering directly to a floating
processor rather than bringing the catch onboard could bring in
additional gross earnings of $80,000 annually (Jaeger, 1977).
Certain state taxes would be avoided on processing, cold storage,
and raw product. It was also a more risk—free alternative to
gain expertise in the high volume, low value type of fishing
operation which the pollock fishery represented and with which
the U.S. had 1little previous experience.

From a federal policy viewpoint, the joint venture issue
forced management officials to take a long look at the spirit and
intent of the FCMA. Its legal underpinnings and its interaction
with other policy goals were brought under close scrutiny. The
controversy still rages.

At this juncture, it would appear useful teo consider some of
the more important issues which come into play in consideration
of this extremely complex issue as it applies to the Gulf of
Alaska bottomfishery.

Incentive

The immediate short-run cost involved in not allowing jeint
ventures in Alaska is foregone income at the harvesting level,
Assume a joint venture plans to utilize five boats the first
year, 10 boats the second year, and 15 boats the third year of
operation, If we assume they can attract the crabber/trawler
type vessel as described in the paper by Sig Jaeger (1977}, the
income foregone for the three-year period by not allowing the
operation to proceed is $2,169,459 (undiscounted with multiplier
effects ignored}. Weipghed against this figure is the possible
beneficial effect on domestic business investment incentive if
joint venture arrangements are not allowed., Though nonquantifiable,
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this aspect of the investment process cannot be underestimated.
Consideration of the cost of foregone income necessitates evalu-
ation of incentive at both the harvesting and processing levels.

Harvesting Level Incentive

At the harvesting level, the incentive problem is caused by
a combination of factors. The vessels most easily adaptable to
bottomfishing are the large crabbers. They have the horsepower/
winch combinations capable of producing large tows. If they are
supplying onshore processing, they possess refrigerated sea water
equipment to keep the catch fresh; a prime factor in handling
pollock. The incentive problem arises because both crab and
shrimp are high valued species and the industry, particularly
crab, is undergoing tremendous expansion. Fishermen established
in a highly lucrative and still expanding fishery are somewhat
reluctant to engage in a fishery of a totally different nature,
i.e., high volume, low value, in which they have little expertise,
and for which they must make capital outlays of up to $250,000
for trawl gear,

There is an additional aspect to the harvesting level in-
centive problem. Fishermen are reluctant to show enthusiasm for
joint ventures as they often supply fish to processcrs who are
very much opposed to the joint venture concept. The risk of
losing an established relationship with a processor is viewed as
a very real possibility should a fisherman become vocal in his
support of a jeint venture.

Many of the smaller vessels, more inclined to show interest
in the developing bottomfishery, face substantial costs for
refrigeration equipment and gear if they are to supply onshore
processing (up to $500,000). These costs, they are understand-
ably reluctant to undertake in what they feel to be a high risk
venture at present. The Alaska Fisheries Development Corporation,
now funded, will undoubtedly do much to mitigate the risk in-
volved for this group of fishermen.

Joint venture operations are no less affected by the in-
centive problem at the harvesting level. It was felt the joint
venture processing type operation provided the fishermen an
alternative to the high cost of installing refrigeration equip-
ment. Supplying a floater processor at sea does not require the
use of refrigeration equipment. At present, the pervasive attitude
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of fishermen with regard to joint ventures is one of "wait and
see." The only semi-firm commitments by fishermen appear to be
from Kodiak shrimp fishermen who had a poor shrimp harvest in
1978. For all these reasons, foregone income figures based on
crabber/trawler earnings are probably overstated.

Processing Level Incentive

To a large extent, the incentive problem at the processing
level has been interrelated with federal policy consideration of
joint ventures., Federal management policy associated with extended
jurisdiction is eveolving simultaneously with investment decision-
making in the processing industry. This simultaneity has had a
marked effect on investment incentive, and may in fact be a
significant determining factor in the business structure of the
mature industry. An example of this problem has been the re-
luctance of U.S. processing to commit investment funds to develop
domestic bottomfish processing capability. Conversely, the North
Pacific Fishery Management Council has been looking for indications
of intent to develop domestic preocessing capability to help them
formulate policy with regard to allowance of joint ventures.

This whole process has evolved inte a chicken-egg problem whose
outcome has little to do with developing a U.S, fishery in a
biolegically and economically efficient manner. If the present
interim policy becomes final, processing capability of U.S,
concerns will not be a factor in management decisions.



GROUNDFISH MARKET PERSPECTIVE

pefore specific joint venture projects are reviewed and
analysed, it may be useful to place the Gulf of Alaska ground-
fishery in a worldwide perspective and examine trends in domestic
utilization of groundfish products. Since the jolnt venture
issue is predominantly one of the harvest of pollock and its
incidental catch, this aspect of the overall Gulf groundfishery
will be focused upon.

Gulf of Alaska Groundfishery - A Worldwide Perspective

From Tables A and B it can be seen that, as of 1976, Japan
and the U.35.5.R. combined, harvested and consumed 52 percent of
world landings and consumption of groundfish. The four world
export leaders of groundfish blocks and slabs (1976), in order,
are Norway, Canada, Iceland, and Demnmark {(Table C}. Norway alone
totals 37 percent of the total world export market for groundfish.
The United States imports 99.4 percent {(Table C) of its groundfish
blocks and slabs primarily from these four countries. 1In terms
of volume exported to the U.S5., Iceland is the leader, followed
by Canada, Denmark, and Norway (Table D). Of the 364 million
pounds of imported regular blocks and slabs, 26 percent is pollock,
with cod being the dominant leader (1976). The minced blocks
and slabs added another 14.5 million pounds to the import volume,
but these were not broken down by species.

If the pollock block imports alone are examined (Table E),
it is found the four largest expoerters to the U.S., in order of
importance are Korea, Japan, Iceland, and Norway. Korea supplied
61 percent tc the total imports of pollock blocks.

Notice from this analysis that, as of 1976, the countries
involved in the Gulf of Alaska groundfishery were not the same as
those supplying the major bulk of total U.S. imports. Since that
time, several events have occurred which may-bear on future world
market structure. Both the U.5. and the U.S.5.R. have declared
200-mile 1imit zomes. On the east coast of the United States,
the major foreign countries to suffer were the U.S.5,R. and



TADLE A

WORLD GHOUNDFISH ILANDINGS RY COUNTRY, 1950-76
{Round weight)

United [Inited
Year Canada Denmark France Iceland Japan Norwa Kinadom® States tISSR
milIien pounds
19590 798 207 210 564 955 631 1,355 715 725
15851 179 216 236 08 7.1 755 1,487 800 801
1952 796 222 264 64l BD2Z 74T 1,492 720 9440
1953 764 204 263 615 904 711 S 1,446 600 926
1954 907 2316 296 723 945 669 1,439 &76 1,524
195% 897 247 161 TES 930 T8 1,544 635 1,840
19586 1,002 223 i 1] 736 980 924 1,5%9 651 2,027
1957 9&1] 286 351 675 1,169 a17 1,469 651 1,467
1958 BS2 261 382 a45s 1,22% 863 1,474 649 1,607
1959 981 18 407 80% 1,628 879 1,411 633 1,859
1960 949 314 115 783 2,179 811 1,343 6§37 2,376
1861 912 422 674 78% 2,272 1,195 1,510 636 2,318
1962 1,028 176 £79 718 2,352 1,121 1,612 857 2,669
1561 1,038 493 672 779 1,974 1,170 1,579 &35 2,957
1864 1,153 [3+F] 746 7S 2,517 1,142 1,593 615 3,13
1955 1,238 560 Tal 801 2,551 1,265 1,701 £08 4,163
1968 1,343 585 22 710 2,897 1,34¢ 1,668 600 4,515
1967 1,285 527 781 697 4,148 1,281 1,668 513 5,322
1964 1,368 678 0% 770 4,931 1,278 1,727 494 5,602
196% 1,318 1,417 £52 340 5,608 1,466 1,724 445 5,938
1970 1,231 995 719 991 6,414 1,544 1,724 424 6,098
1971 1,239 1,136 692 401 7,278 1,966 1,680 406 7,152
1972 1,151 1,362 675 419 B,128 1,947 1,586 407 7,691
19713 1,192 1,224 693 435 B,25% 1,840 1,554 405 8,453
1974 926 1,91 702 894 7.750 2,012 1,872 jal 9,256
1975 9319 1,322 627 922 T.222 2,001 1,344 4109 9,238
1976 1,040 1,705 679 1,011 6,767 2,002 1,330 407 9,236

Scurce:
specles included as groundfish for 1950-6% was unavailablel)

1970-76, FAD Yearbook of Fishery Statistics, Volume 40, 1975 for years 1970 through 1%75, Volume 42, 1976 for

year 1976.

Included all species of Table B-311 except halibut

Included all species of Tabhle B-12

Species included frem Table B-33: Atlantic Redfish
All Rockfishos
Paciflc Ocean Perch
Linzod
Sablefish

'United Kingdom = England-Wales; Scotland: and Northern Ireland.

Tatal

West of all

Germany Countrics Qthey Tota’
503 6,303 1,362 7,667
577 6,921 1,421 8,344
601 7.225 1,512 8,737
591 7,024 1,422 B, 448
585 a,000 1,394 9,394
719 8,716 1,709 10,44c
753 9,215 1,658 10,872
3% ] 8,511 1,794 10,205
623 8,781 1,611 10,392
640 9,515 1,525 11,066
674 10,481 1,697 12,178
Ba5 11,789 2,763 14,552
[:1: 1] 12,097 3,029 15,126
| 12,168 3,341 15,509
83l 13,228 3,176 15,404
907 14,575 3,551 18,126
885 15,401 2,907 19,368
os8 17,168 1,967 21,135
851 18,605 4,259 22,864
BS9 20,414 3,781 24,195
764 20,906 3,712 4,678
768 23,215 4,418 27,6313
663 24,429 4,756 29,185
ER2 25,137 5,110 30,247
766 26,090 5,431 31,521
638 24,650 5,109 29,9%9%
[3:1:] 24,876 5,795 30,671

195¢-69; Based on available cata from FAQ Yearhocok of Fisheries Statisties, various years (the list of specifie



Year

1950
1951
1952
1953
1954

1955
1956
1957
1958
1959

1960
1961
1962
1963
1964

1965
1966
1967
1968
1969

1970
1971
1972
1973
1974

1875
1976

TABLE

WORLD CONSUMPTION OF GROUNNFISH BY COUNTRY, 1950-76"

Canada

MR W

130.0
187.9

140.7
234.5
169.5
152.4
152.1

164.5"

207.8
221.4
186.8
232.2

309.4
395.1
327.2
491.1
343.3

284.4
277.2
295,3
311.4
277.1

271.5
285.9

Denmark

LU L S )

81.3
152.6

257.5
200.3
256.7
244.4
140.9

161.2
221.6
159.5
191.3
318.3

191.6
210.9
158.6
309.1°
1,092.8°

651.0°
674.3°3
g22.1°
733.9°
1,490.33

860.1°
1,154.23

{Round weight)
Numbers are millions of pounds

France

LS B S B S )

48,2
108.4

102.2
141.0
145.0
199.5
227.8

244.9
504.6
525.6
572.6
648.3

703.8
732.8
698.6
702.4
621.3

692.9
796.3
878.4
822.7
777.5

683.0
728.7

Iceland

[T S I )

281.9
211.%

352.4
245.1
225.5
174.0

897.3

129.4
255.4
181.5
288.1
301.7

221.1
190.4
265.9
385.6
377.4

379.1
468.6
400.2
758.3
469.6

352.2
448.9

Japan Norway

555.0 2

684.0 2

802.0 z

904,0 202.1

945.0 138.9

930.0 141.5

980.0 162.6
1,169.0 178.6
1,225.0 181.8
1,628.0 146.0
2,179.0 58.8
2,272.0 418.1
2,352.0 297.5
1,974.0 227.3
2,537.0 326.4
2,551.0 375.1
2,897.0 341.0
4,148.0 203.2
4,931.0 425.3
5,611.6 168.1
6,414.0 167.2
7,275.0 424.7
8,128.0 411.0
8,259.0 617.2
7,750.0 914.5
7,222.0 655.1
6,520.0 685.6



TABLE B

WORLD CONSUMPTION OF GROUNDFISH BY COUNTRY, 1950*761
(Round weight)

Numbers are millions of pounds

West

Germany

L U ]

600.2
5984.9

726.7
767.1
674.2
568.8
593.6

582.4
675.8
808.2
789.0
727.8

857.9
831.9
813.0
811.5
806.5

761.3
817.4
668.6
700.1
B27.5

688.5
733.6

Other
2
2
2

2,789.4
2,891.1

3,161.8
4,242.0
3,051.6
2,969.4
3,237.3

3,346.0
4,314.3
4,576.4
5,028.3
4,648.8

5,004.3
5,500.1
5,446.8
5,313.8
5,127.9

4,884.7

5,890.2
6,362.3
6,242.9

6,541.3

6,514.8
7,228.3

(cdntinued}

Total

7,665.,0
8,344.0
8,737.0
B,446.0
9,394.0

10,445.0
10,873.0
10,205.0
10,392.0
11,060.0

12,178.0
14,552.0
15,126.0
15,509.0
16,406.0

18,126.0
19,308.0
21,135.0
22,864.0
24,195.0

24,678.0
27,633,
29,185,
30,247.
31,521.

OO0

29,959.0
3¢,671.0

'Consumption was calculated using export and import data from

United United

Year Kingdom States USSR
1950 2 931.5 725.0
1951 2 1,051.5 801.0
1952 2 1,010.8 940.0
1453 1,500.1 934.3 974.5
1954 1,505.9 1,051.,2 1,606.2
1955 1,570.5 1,126.2 1,935.5
19546 1,606.2 1,080.0 1,213.3
1957 1,536.5 1,203.3 1,595.,0
1958 1,542.7 1,114.3 1,805.8
1959 1,4%90.0 1,263.4 2,083.6
1960 1,492.4 1,229.7 2,589.7
1961 1,738.0 1,367.7 2,576.7
1962 1,778.8 1,430.1 2,797.0
1963 1,718.5 1,454.0 3,079.1
1964 1,8249.5 1,536.3 3,297.7
1965 1,972.6 1,647.1 4,292.1
1966 1,825.3 1,713.0 4,670.5
1%67 1,873.0 1,604.2 5,496.5
1968 1,916.3 1,894,¢ 5,6B83.3
1969 1,984.6 2,027.9 6,023.6
1970 2,050.4 2,204.0 6,189.0
1371 1,904.8 1,905.5 7,199.0
1972 1,660.6 1,820.6 7,737.9
1873 1,760.5 1,588.0 8,453.0
1974 1,679.6 1,461.5 9,332.1
1975 1,578.5 1,794.2 9,339.1
1976 1,599.0 1,992.6 9,294.2
Table D.

ZNot available.
Does not include the Faerce Islands.
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TABLE D

FOREIGN TRADE

U.5. IMPORTS

IMPORTS OF REGULAR AND MINCED FISH BLOCKS AND SLABS, BY SPECIES AND TYPE, 1975 AND 1976

Speciea and type

Regular blocks and slabs:
Cod . L v v v i v e
Flacfieh:

Turboet. . . . .

Other . . . . . .+ « . .
Haddeck ., , ., . . . . . .
Ocean perch, Atlantic . .
Poliock . 4 v & v 4 4 v &
Whiting . . . « . . + .
Other . . . . . . « .+ .

Tocal, . , . . . . . .

(1)

Grand total, . . . . .

Minced blocks and slabs

1975 1576
Thewsand Thousaad Thousand Thousand
pounds dollars pounds dol;ars
160,857 83,963 180,126 117,027
2,776 1,214 ' 8,514 5,210
10,025 6,837 '13,164 11,365
36,649 19,730 28,547 18,712
2,173 1,007 7,981 5,046
74,831 20,907 95,699 35,315
8,727 2,694 20,570 8,288
7,553 3,331 9,636 6,038
303,591 139,585 C 364,237 207,001
! 9.388 2,072 14,305 i 4,120
313,479 [ 1e1,757 i 378,742 | 211,121

1

Most of the shipments were from Canada, Denmarx, and Japamn.

Source:=~-iJ,5. Department of Commerce, Bureau of the Census,

IMPORTS OF REGULAR AND MINCED FISH BLOCKS AND SLABS, BY COUNTRY

OF ORIGIN, 1975 AMD 1976

Country 1975 1976
Thousand Thousand Thousand Thousand
pounds dellars pounds dollars
Iteland . . . . . . . . .., . 54,286 25,565 67,272 41,682
Camada. . . . . . . . v v v v 42,311 21,493 50,920 33,561
Denmark . . . . 4 e 4 4 e e s . 39,589 19,466 48,803 30,960
NOTWAY. + + ¢« 4 v + o & = 2 & 4 61,142 33,133 46,348 26,048
Korea, Republic of. . , ., . 37,123 9,175 : 59,741 20,235
JAp&ED . . . . . L e e e e e 25,365 9,639 26,112 i 15,232
Federal Republic of Germanmy . . 10,706 5,424 19 348 11,986
Poland., . . . . . i . « . . 7.955 3,528 14,186 7,254
Other . . . & & & « + = +« = + 315,000 14,134 45,410 24, 1R3
Toeal, . . . . 313,479 { 141,757 | 178,742 f 211,121
Source:--0,5, Department of Commerce, Bureau of the Census.
IMPORTS OF GROUNDFISH FILLETS AND STEAKS, BY SPECIES, 1975 AND 1976 (1)
Species 1975 ’ 1976
i Thousand Thousand |  Theusand Thousand
pcunds dollars | peunds gdollars
Cod . v v v v v h e e e e 91,017 70,770 118,507 102,419
Haddock {2) . . . . « v o & « 4l 747 28,150 49,494 38,470
Qcean perch, Atlantic , , . - £7,592 LI AN R 6,346 46,578
Total, ., . . . . . . ... | 200,336 | 136,643 ;223,287 | 187,867
{1) Does not include data on fish blocks and slabs.
{2) Includes some quantities of cusk, hake, and pollock filletas,

Source:~-{I,5, Departzent of Cormmerce, Bureau of the Census,
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TABLE E. U. S. Imports of Pollock Blocks, by Country of
Origin, 1974-1976 (Product Weight}).

(million pounds)

Country of Origin 1974 1975 1976
Republic of Korea 14.8 36.7 58.6
Japan 47.0 15.5 10.5
Iceland- 6.9 10.9 10.2
Norway 1.6 3.8 5.1
Denmark 5.3 3.1 5.0
Poland - 0.2 2.0
‘Federal Republic of Germany 1/ 0.1 1.9
Canada ' 1.1 2.8 1.2
United Kingdom 3.3 1.3 0.8
Other 0.1 0.4 0.4
TOTAL | 80.1 74.8 95.7

i/ Less than 50,000 pounds.

Source: U. S. Department of Commerce, Bureau of the Census.



Poland., Japan and Korea were the major countries to suffer from
the extended jurisdiction zone declared by the U.S.S.R. This
clearly explains why the U.S.S5.R. and Korea are now looking to
the Gulf of Alaska as an alternative source of supply. None of
these countries are among the top suppliers of groundfish blocks
and slabs (all species included)} to the U.S., however, Korea is
the major supplier of pcllock blocks.

How have the catches on the Gulf of Alaska historically
ranked in the world supply picture? Again, based on 1976 figures
from Tables A and B, the Soviet Union landed 4,190,362.6 MT
(round weight) of groundfish. Of that, 427,000 MT came from the
Gulf of Alaska, or ten percent of the total. Japan landed in the
same year a total of 3,070,326.7 MT, of which 1,304,000 MT or 42
percent came from the Gulf of Alaska. South Korea landed 445,600
MT of pollock (International Fisheries Analysis Division), of
which 117,000 MT or 26 percent of the total landings came from
Alaskan waters (80 percent of the catch in Alaskan waters came
from the Eastern Bering Sea and Aleutian Islands). Note that,
since 1976, both Japan and Korea have been excluded from U.S.5.R.
fishing grounds so that greater dependence on Alaskan waters for
groundfish catches now exists for these two countries. The
extent to which the Soviet Union will make up its lesses in catch
from the east coast of the U.S. in its own waters is difficult to
determine, but their interest in a joint venture in Alaska provides
some indication. Clearly, the greatest risk, if any, cf world
market instability and its subsequent effects on the American
consumer lies in the degree of dependence the U.5.5.R., Korea,
and Japan now place in the Gulf of Alaska for their groundfish
supplies. The Soviet Union and Japan, as stated previously, are
the world's leading producers and consumers, and Korea is the
major supplier of pollock blocks to the U.S.

Trends in Domestic Utilization of Groundfish Productsl

Groundfish are generally consumed as fillets, sticks, or
portions. Cod, flounder, turbot, ocean perch, and haddock are
the usual fillet product species, Pollock is used primarily in
the sticks and portions product forms along with cod, haddock,
and whiting. Consumption of sticks and portions increased 14
percent between 1975 and 1976 to 438 million pounds; 340 million

1 Source: NOAA, NMFS, C.E.A, F-28.

B



pounds of this total were in the form of portions, and 75 percent
of the portions went to restaurants (fast-food chains) and in-
stitutions. Sticks are primarily sold in retail food chains.

In 1977, the tremendous growth in the sticks and portions
market leveled off, but consumption maintained itself despite
record high prices for sticks and portions. There was, however,
a substantial increase in overall inventories of blocks, the raw
material for production of sticks and portions (Tables G and H).
The inventory for pollock alone, however, was down.

The overall inventory buildup in 1977 is attributed to a
combination of heavy imports and lower usage of blocks. Third-
quarter usage of cod blocks fell about 33 percent, and usage of
pollock blocks fell 25 percent.

Portion production in 1977 increased three percent over 1976
figures. This corresponds to increases in restaurant sales of
10.5 percent above 1976 with restaurant price increases of 7.6
percent. One explanation for the slower growth of portion con=-
sumption compared to the previous year is the record wholesale
prices of cod. Production of fish sticks in 1977 was off seven
percent. Switches in demand to lower-priced sticks may have
prevented further declines. The price of cod sticks was up 22
percent in the fourth quarter of 1977, a 22 percent increase over
the previous year. Pollock sticks were up 25 percent in price,
and whiting stick prices were up six percent (Table B). The
outlook for 1978 for fish sticks and portions as seen by the
Industry and Consumer Services Division of NMFS is reproduced
here for convenience.

Outlook

Sales of fish sticks and portions are likely to be slightly
greater than year-earlier levels in the first half of 1978. The
continued growth in sales of battered sticks and portions in-
dicates market strength both at retail and in the food service
trade. In addition, major fast food chains have pursued a policy
for growth by adding new units, and this growth will require
additional supplies. On the opposite side, the higher prices
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TARRLE F

(APPROXIMATEY OF BOTTONFICH OFF ATASKA 1Y COUNTRY AND

INPI'C AREAS 1970-37

Arca
South . Distribution U.5. as
Japan Korea Poland Taiwan Total Percent Percent Total
{1.000 meeric tons, round weight}
1.480 I 1.718 93.5 *
B wmmam mecree waeoaw 12 0.7 B.3
§  mm=== mmmmes mmmeea 17 0.9 11.8
20 memmm mmemes aemees 33 1.8 16.2
21 s —emmem e 24 1.3 4.2
e 31 1.8 15.2
13565 5 LTI Lo 17837 160.0 0.8
BS5.2 8.3 —-m--- —e—e- oo, 0
1.806 10 2.213 94,1 .
[T S — 20 0.8 5.0
B m————— 18 0.2 il.1
23 ----- 48 2.0 10.4
23 27 1.1 1.7
24 29 1.2 13.8
T 8314 Td 77357 I50.0 0.6
BD.4 0.4 100.0
1.917 9 emmmmm ae—mee 2.338 92.0 "
16 1 seeems —meees k13 1.4 2.8
A e 23 0.9 4.3
26 mmmv —w—mee e 70 2.8 7.1
30 mmmem mmmmem e 36 1.4 1.8
e ag 1,5 10.5
7.029 Tob SISSSS === S 7UEIT oo 0 0.5
9.8 0.4  —--e-= ——ee—- 100.0

18.9
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TABLE ' {continued)
CATCHES (APRROXIMATE) OF ROTTOMFISH OI'I' ALASKA DY COUNTRY AND INPFC AREAS 1970-77

Arca
United South Distribution U.5. as
States Canada USSR Japan Korea Poland Taiwan Total Porcaent Percent Total
1973 {1.000 metric tons round welght)
Bering $eca, Aleutian * * 340 1.75%5 7 L it 2.110 91.5 .
Shumagin 1 * 14 10 3 mmeres eeee-e 28 1.2 1.6
Chirikotf 1 1 16 1% = —mme- 33 1.4 .0
Kodiak 4 2 28 25  =m==- * 59 2.6 6.8
Yakutat 1 1 L] 35 rmmm mmmee— 41 1.8 2.4
Southeascorn 4 1 -—— 29 1l em==-= 35 1.5 Ll.4
TOTAL By % T 1769 L ¥ 77308 Tae® [
FERCENT 0.5 0.2 17.8 81.0 0.5 . 100.0
1574
Bering Sea, Aleutian 1 * 436 1.574 L1 I » 2.045 21.5 -
Shumagin * * 20 12 3 mmm———- Ll 35 1.6 .
Chirikef 1 * 8 15 semm= mmmmee mmmeee 24 1.1 2.9
kodiak 2 * 46 31 e * e 79 3.5 2.5
Yakutat 1 1 3 19 —memr mmrmmm e 24 1.1 4,2
Southeastern 3 1 — 19 3 mmmmme memm——— 26 1,2 11.5
TOTAL ) -2 13 T.670° Ta0E ¥ * Ty T00.6 0.7
PERCENT 0.4 c,1 23.0 4.8 1.8 * * 100.0
1975 {preliminary}
Bering Sca, hlevszian = * 314 1.254 8  meme—- 3 1.59% 84.9 *
Gulf of Alaska 10 _2 124 124 19 4 m===== 204 15.1 3.5
TOTAL 10 F] 458 1,378 18 4 3 1.883 140.0 0.5
PERCENT 0.5 0.1 24,9 73.2 1.0 0.2 0.1 100.0
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TARLE F [eontinncd)
CATCHES (APHROXIMATE) OF BOTTOMFISH OFF ALASKA NY COUNTRY AND INPFC AREAS 1970-77

Areca
United South Distribution U.5. as
Statcs Canada USSR Japan Korea Poland Taiwan Tota} Percent Percent Total
197G {preliminary and incompletel
Bering Sea, Alcutian * * azo 1.199 94 —mme-- 2 1.615 B6.a *
Gulf of Alaska ] 2 107 105 2} === == —- 249 13.2 3.3
TOTAL [] 2 427 1.304 117 - 2 1.860 100.0 0.1
FERCENT [ ] 0.l 23.0 0.2 6.3 -—-—-- 0.1 100.0
1977 {total allowable catch - NFFMC)
Rering Sea, Alnutian v . 251 1.032 413 . 5 10 1.341 B2.9 *
Culf of Rlaska 17 2 108 10% 38 ki -————— 277 17.1 6.1
TOTAL 17 z 159 1.137 A1 113 10 T.818 100.0 I
PERCENT 1.1 0.1 22.2 70.2 5.0 0.8 0.6 100.0

*Less than %00 tons eor 0.05%

al

Sources wive U.5.5,R. catch for "Gulf of Alaska" only. Allocation to INPF areas calculated on basis of 1973 and

1974 distributions.
bl Sources give South Korea catch for "Culf of Alaska” only. Allocatien to INPF arcas calculated on basis of fleet

mavements reported by NMFS Law Frnforcement Rranch,

cl

"Gulf of Alaska™ catch by Japan by INDF arcas 96 thousand metric tons as compared with 112 thousand metric tons as

reported by species,

Sources:

Regers, George W., Development of an Alashkan Bottomfish Industry and State Taxes, A report to the Lagislative
Affairs Agency and the (leuse Interim Resources Committee, Lastitute 6{ Locial and Economig Research, Univarsity

of Mlaska,

1970-1975: International North Pacific Fisheries Commission, Vancouver, B.C.
~=Statistical Yeariwok [aanuall.

--Hevort on the sab-conmittee on Bering Sca Grouwndfish {197%)

Food and Agriculture/Oruanization, Rome
~~Yoarbr x of Fisheries Stgtist;cs {annual)

KMFS, Law Enforcement Branch
~~Foreign Fishing Operations off nlaska {monthly)

Alaska Department of Fish and Game, Juneau
==AK Catch and Preduction, Commercial Fisheries Statistic (annual}l

North Pacific Fisheries Manancment Council, Anchorage
—-Manaqcmnnt Plan for the Groundfish aned Horrina
~-Fisherics o the Maring Sca and Al lan TRlands, 1977
--Managumnﬁf Flan for inZ@)dﬁhdl 1 HEE;%ETE?_EFE"ﬁﬁjf of Alaska, 1977
--ﬁéﬁafﬁnﬁf"tmﬂIﬁnTFﬁEmﬁorffmfﬂﬁ%up, AusivRt 16, 1097

1976: Ikuo Ikeda, “1978 allowable catches for the Ground Fishes in the Hering Sea and Gulf of Alaska,” Far Eeas Fisheries
Rescarch Lahoratory, Japan. July 19%77. {lncludes statistics on Japan and USSR fisheries not elsewhere published

at this date).

"Foreign Fishing Operaticns off Alaska, March 1976 and 1n077.% HNMFS Law Enforcement Branch, March 1%, 1977
{contains tables summarizing cstirated 1976 catch and 1977 allocations for USSR, Japan and Korea based on
observers' rcports and olher sources).

1977; ‘'Fercign Fishing Allocatiens of{ Alaska by Countries™ NMPS, Alaska Reaion, March 3, 1977 (single tablc summarizing
allocations for total Bering ScafAlentians and Gulf of Alaska by country and species).

Data included in the above and fallowing tables can only be taken as approximotions of probable catchs actually made,
Basic sources of published data do not apeear always to boe reliable and principal documents consulted diflered in a

number of

specific inntances (som siqnificantiyt, Halibubt cateh reporbked in dressed weicht adjusted to estimatoed

round weight by author, 1975 and 1%76 data in part cstimated by author from incomplete source data.

-12-



TABLE G

Supply and utilization of fish sticks
and porticns, January-December 1976-77

Component ¢ 1976 ¢ 1977 : Change
:~ -Million pounds- - :- -Fercent- -
Beginning : :
inventory : 35.3 al.1 : - 12
Preduction : :
Sticks : 93.4 87.0 : - 7
Portions i 340.1 350.8 : + 3
Total o u33.3 437.8 : + 1
Imports : g 6 H -
Total supply : u69.4% W69. 4 : -
Ending : :
inventory : 31.1 6.5 : - 2
Apparent : H
consumption : 438.3 438.9 : -
Inventory of fish blocks on December Supply and utilization of Fish blocks,
31, 1976-77, by species Januapy-December 1976-77
Species : 1976 : 1977 : Change Tomconent : 1976 : 1977 : Change
;- -Million pounds- - ;- -Pergent-~ - .- -Million pounds- - :- -Percent- -
Cod 1%.5 36,5 + 152 Beginning : :
Flounder 4,7 2.8 - uo inventory : 79.0 61.1 : - 23
Haddock 2.4 8.0 + 233 Production : . 2.7 4.6 : + 70
Pollock 15.7 1l.1 - 29 Imports : a78.7 385.1 + 2
whiting 5.6 3.3 - 41 Tetal supply @ WBO.G L50.8 - 2
“inced 7.9 u.7 - ul Trding :

Other 10.2 6.8 - 33 inventory : 6l.1 73.2 + 20
Total 61.1 73.2 20 Tisappearance : 399.3 377.6 : - 5
WHGLESALE PRICES OF COD AND POLLOCK PORTIONS

Cantw pur pend
il
-
M,
-t
F Nvailock !
”:'L - -:-—."'1-‘.1.-'—:':1LJ|_1111'L ';LIJIIL;.'I:L
111 i 12
LT ?r“u“ﬂ_&_;’_ﬂl_“l’_‘"i{.l il niom AnT
Tlpws i
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TABLE H

.--Hholesale prices for fish cticks and portions, monthly, 1975-77

Sticks, cocked : Pertions, raw breaded
Month :
Ced : Haddock : Pollock : Whitirg : Cod : Haddock : Pollock Whiting
----------------- Cents per pound= = = = @ = =« @ w o w o . oL L oL ..
1975 : :
January 75,3 75.8 56.3 55.0 . ¢ 73.6 74.3 £3.4 51.0
February 7205 73.0 53.3 55,0 . 71.0 FA £1.0 51.0
March i 72.5 73.0 53.3 55.0 71.0 71.5 51.0 51.0
April 1 72.5 73.0 53.3 55.0 71.0 71.2 51.0 51.0
Hay : 72.5 73.0 53.3 55.0 71.0 FAN) 51.0 £1.0
June : 72.5 73.0 53.3 55.0 71.0 n.a 51.0 51.0
July : 72.5 73.0 53.3 55.0 1.0 71.0 51.0 51.0
August : 72.5 73.0 53.3 55.0 71.0 7.0 51.0 51.0
September : 72.5 3.0 53.3 55.0 71,0 71.0 s1.0 51.0
October : 72.5 73.0 53.3 55.0 71.0 71.0 51.0 51,9
Novemoer : 72.3 74.5 53.8 55.0 71.0 71.8 52.0 51.0
December 73,3 75.3 54.2 61.4 72.4 72.5 53,0 54.0
Average : 72.8 73.6 53.7 £5.5 71.3 71.6 51.5 51.3
1976 :
January : 73.3 75.3 54.0 62.0 71.0 72.5 53.0 54.0
February : 744 76.0 54.5 61.8 72.5 74 53.3 55.8
March : 784 79.2 57.2 61.2 76.8 79,0 54.0 61.0
April ;79,0 80.0 58.0 61.0 76.8 79.0 54.0 61,0
May 1 B83.2 84,7 62.3 62.3 B1.9 85.3 59.0 6.0
June ;823 89.3 66.5 63.0 87.0 91.5 64,0 1/
July : 89.1 90.8 66.4 £9.7 88,0 91.5 63.7 67.5
August ;80,0 91.8 66,3 73.0 88.5 91.5 65.5 7.5
September . BB.B 92.5% 67.2 73.0 88.5 91.5 65.9 88.7
October : 80.0 94.6 67.4 72.3 90.6 83.0 66.4 £8.5%
November : 96.0 99.3 66.0 70.0 97.0 97.5 66.0 5.5
Lecember ¢ 95.0 99.3 66.0 10.0 97.0 37.5 66.0 65.5
Average : 85.5 87.7 62.7 66.6 84.6 B7.0 61.0 £3.3
1477 : :
January : 98.0 101.2 £8.3 71.5 : 100.8 101.5 68.0 67.5
February 1 100.0 103.0 70.5 73.¢ : 104,5 105.5 70.0 69.%
March : 106.5 116.5 710.9 70.5 : 1050 108.0 70.0 69.0
April : 106.5 110.5 71.0 70.5 : 105.0 108.0 7C.0 69.0
May : 106.5 110.5 7.0 70.5 : 105.0 108.0 70.0 £9.0
June : 108.0 110.8 72.5 70.9 : 109.5 111.3 71.8 70.2
July : 109.0 111.0 73.5 2.5 : 112.5 113.5 73.0 1.0
August 1 109.0 11.0 73.5 72.5 + 312.5 113.5 73.0 71.0
September : 115.0 115.5 80.3 73.6 - 114.8 116.%9 78.3 71.0
October F117.0 117.0 82.% 74.0 : 115.% 118.0 80.0 71.0
_ November 117,80 117.0 82.5 4.0 : 115.5 118.0 80.0 1.0
December 117,08 117.0 82.% 74.0 : 115.5 118.0 8¢.0 7.0
Average © 109} 1.3 74.9 72.3 1 109.7 1.7 73.7 70.3

1/ Insufficient gquetes.

Note: Prices to primary wholesalers &s quoted by producers at Boston, Gloucester, and New Bedford.
Source: Fishery Market News Report, Hational Marine Fisheries Service, Bostan, Mass.
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have led to increased competition with meat and poultry products.
Also, some hamburger chains desiring to add fish to their menus
have had problems in maintaining sales of fish, and some new
units specializing in Fish have not been able to show a profit
and many have been discontinued.

Prices of sticks and portions are expected to be generally
stable in the first half of 1978. The large inventory of blocks
at the beginning of 1978 and imports should be sufficient to
provide the needs of producers of sticks and portioms. Holdings
of blocks on January 1, 1978, were 73 million pounds, 20 percent
above stocks on hand a year earlier.

The record high prices of sticks and portions are expected
to be less of a damper on sales in the first half of 1978 than in
1977 because of anticipated increases in prices of beef. The
U.S. Department of Agriculture believes that beef production will
drop 2 to 5 percent, primarily because of lower supplies of
grass—fed cattle. This could lead to an increase of 16 percent
or more in the price of hamburger in 1978, and should aid sales
of sticks and portions. Increases in prices of grain-fed beef
are anticipated to be about six percent. However, pork prices
are likely to fall substantially in 1978 because of increased
production. The price of broilers is alsc expected to be lower,
because of larger production and lower feed costs.

Implications and Further Analysis

The general forecast for sticks and portions appears strong,
but the dynamic growth in markets of earlier years appears to be
leveling off.

Bockstael (1976) in a demand study of the New England Ground-
fishery, found price elasticitles of groundfish products to be
extremely high, indicating that U.S. consumers would quickly
switch to other protein sources, should groundfish prices rise.
Martin (1978) has observed that the portion market may, in fact,
be less price elastic than the stick market, since the portion
market is essentially restaurant oriented, and the stick market
is retail supermarket oriented. This information, combined with
the NMFS forecast, has several implications for potential
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domestic onshore processing operations for polleck and U.S.
consuners.

First, since the wholesale prices of cod and pollock are
high, prospects for onshore processing with its associated higher
costs (than offshere operations) of operation are becoming more
and more feasible. Since cod prices are relatively higher than
pollock prices, shifts in the stick market to the lower-priced
alternatives to cod (i.e., pollock and whiting) may continue and
could possible grow. This would create an expanded domestic
demand for Alaska pollock. Further, since beef prices are expected
to rise in 1978, consumer retaliation against high fish stick
prices may be mitigated to some extent.

What are the implications for the American consumer arising
from increased demands placed on the Gulf of Alaska groundfishery
from the Soviet Union, Korea, and Japan? Prices of groundfish in
various areas worldwide do not show a high degree of correlation.
Thus, a high groundfish price in the Soviet Union or Japan may
not be reflected in European prices, for example.

There is a high correlation of prices among European countries,
and Europe as a block is the second largest importer of groundfish
next to the U.S. This would suggest price variation occurs due
to lags in market adjustment or to the fact that a large importer,
such as the U.S., may exert a certain amount of market power.

This would indicate that any instability in groundfish market, if
it did occur, would least likely be felt in the U.S.

Secondly, and relatedly, the U.S. does not depend on the
U.S.S8.R., Japan, or Korea for its major supplies of groundfish
blocks and slabs. TIf substitution of pollock for cod in fish
sticks occurs on a large scale due to their relative prices, this
may change in the future. But it must still be kept in mind that
the optimum yield for all species of groundfish in the Gulf of
Alaska is only 326,000 MT. The combined total catches of Japan,
Korea, and the Soviet Union are in the vicinity of eight million
MT. The market share of this total, the entire optimum yield
that the Gulf of Alaska would represent, is only four percent.
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PROPOSED JOINT VENTURES

Information on specific joint venture plans has been acquired
from various sources. Voluminous material exists for the two
main joint venture projects, the Korea Marine Industry Develop-
ment Corporation/R. A. Davenny and Associates (hereafter referred
to as KMIDC): and Bellingham Cold Storage Co./Soviet Ministry of
Fisheries and Sovrybflottl (hereafter referred to as Marine
Resources). This information was acquired through personal
contact with these companies and from public testimony and pre-
pared legal statements. Rumor, letters of inquiry written to the
North Pacific Fishery Management Council office (NPFMC) by various
persons interested in pursuing joint venture plans, and phone
contacts have led to a limited amount of information on five
other proposed joint venture plans. In many cases, the plans are
still quite nebulous. This is due largely to organizational and
financing problems typical of infant concerns and uncentainty
stemming from lags in federal policy formulation. Summaries of
all seven projects appear on the following pages.

Korea Marine Industry Development Corporation/R. A. Davenny and
Associates

The target species for this operation is pollock, with an
average expected incidental catch of 15 percent, largely of
species more valuable than pollock.2 The original plan for cest
efficient operation was for three processing vessels to process
130,000 MT of pollock and bycatch over an approximate 10-month
period. The present application is for one stern trawler (factory
ship), one factory ship (processing), and a transport vessel.
Initially, five catcher boats will supply ome of the processors.
The second processor will be used as a transport vessel until
such time as operations expand. Off-bottom trawls with zippered
cod-ends will be utilized on the catcher vessels.

Each processor requires 200 MT of raw material per day for
efficient operation. This would require each of five catcher
boats to deliver in the vicinity of 40 MT of fish per day for 325
days/year.

2 Pacific Ocean Perch, Rockfish, Pacific Cod, and Flounders.
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The products from this type of operation include finished
fillet blocks; whole headed~gutted, frozen in the round fish;
blocks of minced flesh; and fish meal.

Only that portion of preduction which equals in value the
amount paid out to domestic (U.5.) fishermen will be marketed in
the U.5. directly. This is to mitigate any balance of trade
problems in Korea. The rest of the product will be transported
to Korea.

If an when permits are obtained, a domestic (U.S.) cor-
poration will be chartered. Stock will be issued according to
authorized capital input; up to 50 percent to R. A. Davenny and
Associates, up to 30 percent to the Korea Marine Industry Develop-
nent Corporation, and up to 20 percent to other investors.

Korea Marine Industry Development Corporation will purchase
fish from the domestic corporation using an irrevocable revolving
letter of credit. The annual per ton price will be negotiated
each year and a minimum balance on the letter of credit will be
established at $3 million.

Fishermen will be paid upon presentation of verified copies
of fish tickets. During the first year of operation, fishermen
will receive 5¢ per pound plus 1/2¢ per pound at the end of the
year's fishing season. No price incentive will be offered for
incidental species. An additional 1/2¢ per pound will be paid at
the end of the fifth year of fishing, provided the fisherman has
fished for the corporation throughout the five-year period. ''The
second year price will be 5¢ per pound plus 10 percent of the use
in the U.S. market price per pound for pollock fillets during the
first year of operation plus the year-end and five year-end 1/2¢
bonuses, '3

Plans for financial help to fishermen for gear, vessel
acquisition, and vessel improvement have not been solidified, nor
are there intentions to do so until a corporation is actually
formed.

3 From the Summary of the Agreement between Korea Marine
Industry Development Corporation and R. A. Davenny &
Associates, Inc.
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Bellingham Cold Storage Co./Soviet Ministry of Fisheries and
Sovrybflottl, A Soviet Commercial Fisheries Organization

Bellingham Cold Storage Co. and Sovrybflottl, a Soviet
commercial fisheries organization have formed a jeint (50/50)
corporation known as the U.8.-U.S8.5.R. Marine Resources Co., Inc.

Target species for the Firm in the Gulf of Alaska is pollock
with expected incidental catch of up to 20 percent.

Their desired tonnage is 75,000 MT to be processed by the
floating processor vessel, Sulak. Maximum processing efficiency
requires 10 catcher vessels to supply the floater with approxi-
mately 25 MT per day per vessel for a 300-day processing year.

For the remaining months of July through December, 1978,
Marine Resources proposes an experimental fishing operation using
five U.S. flag vessels to supply the Sulak with approximately
10,000 MT of fish to be caught in the Shirikof and Shumagin areas
of the Gulf of Alaska. Zippered ccd-end nets will be used for
stern chute delivery aboard the Sulak.

Offered price to fishermen is 6¢ per pound with compensation
for incidental catch still to be determined.

The product forms for this operation will be finished fillet
blocks; whole headed-gutted, frozem in the round fish; frozen
ground-up scrap; and fish meal. Reprocessing will occur in Japan
for pollock roe and the fillet blocks will be reprocessed into a
battered or breaded form in the U.S. The fillet blocks will be
sold in the U.S. and on the world markets. The fish meal will go
into animal feed and the scrap will be used for pet food. No
gpecific market for these two products was identified.

Mrs., Paul's Kitchens Inc,/Polish Fishing Fleet

Mrs. Paul's Kitchens, Inc., is proposing a joint venture
with the Polish fleet (hereafter referred to as Mrs. Paul's) in
which the Poles would harvest and process 60,000 MT of pellock to
be processed into frozen blocks; reprocessing and sale to be
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entirely in the U.S. Mrs. Paul's Kitchens, Inc. is to receive 51
percent of the contreol and return for the proposed venture.

The number of floating processors to be utilized depends on
actual allocation as does the number of Polish catcher vessels to
be used to supply them. Efficiency requires a catch rate of 60
MT per day for each catcher vessel, Services of all Polish
vessels would be obtained on a lease arrangement,

Edward E, Head - Ellis, Sund & Whittaker, Inc./Japan and/or Korea

Management thrust for this joint venture is centered in
Ketchikan. The target species would be black cod., Essentially,
this group desires to buy or lease Korean or Japanese long~line
freezer ships and operate them with Korean crews. Subsequent
attempts to integrate American crews for training purposes would
be initiated.

American vessels would be utilized to bring a portion of the
catch ashore for processing in Ketchikan., An additional American
vessel may be contracted with to provide additional black cod
catch to the onshore processing facility. Completion of pro-
cessing and cold storage facilities im Ketchikan are envisioned
in three to five years.,

The fishery would encompass the area frem the Canadian
border to the vicinity of Yakutat and grow and develop markets
for its products as the fishery recovers. It is hoped this
operation would fill an employment gap being created by a de-
clining pulp industry.

Bering Sea Herring/Korea

In 1977, the Korean government requested permission for its
ships to engage in the loading, freezing, and transporting of
herring and herring roe on kelp from ports in western Alaska.
The Department of Commerce issued permits for transportation
only. Many processors are involved in the transportation system
in the general area of Togiak. Under the 1877 permits, two
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Korean vessels bought herring and herring roe on kelp. In 1978,
the operation has expanded to 11 Japanese and Korean vessels.

The herring is gutted and salted ashore and chilled on the
purchasing ship. The herring roe is packed in brine in five-
gallon buckets. Ten to eleven thousand tons of herring will be
taken in the general Togiak area in 1978. Close to 5,000 MT have
been taken to date. About 95 percent of the herring in the area
is involved in this "system." An industry representative in
Togiak feels the high quality of herring in the area may provide
potential for entering the European market.

Indian Fishermen in Angoon, Alaska/Japan

Japanses interests are proposing to tie up a processing
vessel at Angoon, in Southeast Alaska, to receive salmon from
Native (Indian) fishermen. The salmonr would be headed and gutted
at the U.S. onshore processing facility and transferred to the
Japanese vessel at ambient temperature, where it would be frozen
and stored for ultimate sale in the U.S5. market.

The preceding paragraph appeared in a paper for use in
National Marine Fisheries Service hearings on joint ventures.
Attempts to collect additional information regarding this pro-
posed venture have been unsucessful.

Other

Mr. Richard Wilson, representing an Alaska Native corporation,
contacted the Alaska Sea Grant Program to discuss possible joint
venture plans for bottomfishing. Onshore processing is one of
the considerations in their plan. WNot additional information is
available.
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JOINT VENTURE ANALYSIS

As can be surmised from the summary statements, only three
of the joint venture projects have plans sufficiently formulated
to comment on in terms of product, income, and employment benefits
to the U.S5. or in terms of the credibility of the plans themselves.
Therefore, the discussion which follows will center on the KMIDC,
Marine Resources, and Mrs. Paul's projects. These projects will
be analysed using the following six criteria:

1. operational efficiency,

2. product destination, i.e., who benefits,

3. degree of U.S. (domestic) labor utilization,
4, evidence in plans of eventual U.S5. (domestic)

takeover of present foreign phases of operation,

5. percentage of torporate returns accruing to the
U.S. (domestically), and

6. bycatch utilization and price differentials to
fishermen.

Operational Efficiency

Among the three proposals, there is a wide discrepancy in
expected per—-day catch rates of the harvesting vessels. Mrs.
Paul's is the only venture that can predict its per-boat catch
rate with any certainty based on prior performance. Without
knowing vessel sizes and capabilities of gear and crew, both
KMIDC and Marine Resources can only guess at per-day catch rates.
The Marine Resources' estimate of 25 MT/day/vessel is the more
conservative approach of the twe. Given the experimental nature
of the ventures, neither Marine Resources nor KMIDC are expected
to operate initially at full efficiency capacity. Mrs. Paul's
venture is probably the only alternative which would harvest and
process their total proposed allocation with full certainty.
Overall operational efficiency of plans which intend use of
domestic (U.5.) fishing beats for raw product supply is extremely
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difficult to comment upon given the lack of experimental trials
thus far.

Product Destination

KMIDC plans to market in the U.S. and in Korea with a revenue
ceiling on its sales to the U.S8. equaling ex-vessel revenues paid
out to U.S. fishermen, Product intended for delivery to Korea
will reportedly be utilized by Koreans. However, Korea has a
large export trade in pollock with Japan and the U.S,

The entire catch of the Mrs. Paul's venture will be marketed
in the form of frozen blocks in the U.S., Poland is the eighth
largest exporter to the U.S5. of frozen pollock blocks and slabs.
The U.S. imported a total of 385,138,000 pounds of blocks and
slabs from various countries in 1977. If Poland provides an
additional 60,000 MT or 132,240,000 pounds in 1978, added to the
10,792,000 pounds of 1977, she would capture 37 percent of the
U.S. blocks and slabs import market provided other countries
maintained their 1977 export figures in 1978, This would repre-
sent a substantial improvement in her competitive status in the
market for frozem blocks and slabs.

No specific product destination has been identified in the
Marine Resources venture and product destination will depend upon
world market conditions.

Labor Utilization

Prediction of domestic (U.S.) labor utilization for each
concern requires knowledge of particular quota allocations actually
granted, bycatch utilization, if any, estimates of catcher boat
efficiency in supplying the intended floaters and the extent of
reprocessing which will occur in the U.S.

It is obvious, the optimum yield for pollock in the Gulf of
Alaska is not large enough to give all concerned their maximum
allocation requests. A few operations (possibly only one) operating
at peak efficiency is preferable to many joint ventures operating
under marginal conditions with meager quotas. However, if the
present interim policy becomes final, there would appear to be
little leverage allowed for regulation in this area.
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Harvesting Employment

Clearly, if KMIDC is granted permission, it plans the largest
operation in terms of requested tonnage (130,000 MT). This
operation would utilize tenm harvesting vessels which if a crew
size of four is assumed, would employ 40 fishermen. The Marine
Resources concern was formed to take advantage also of the under-
utilized bake resource. Their plans, with regard to pollock in
the long-run, are quite probably intimately related to what
happens with their harvesting plans for hake. Should they harvest
and process their full requested quota for pollock, employment
for 40 fishermen would be provided, again based on an assumed
vessel crew size of four. Mrs. Paul's plans no usage of domestic
harvesting capacity and would thus have no effect on U.5. harvesting

employment. .

Processing Employment

The only proposed U.5. employment In processing is in terms
of bycatch utilization. KMIDC has no present plans for shore
delivery of bycatch for onshore processing. Marine Resources has
apparently left the issue open for further discussion. It is
suspected all three parties would be open to suggestion to some
degree on bycatch utilization and conservation measures if it
meant the difference between obtaining and not obtaining a quota
allocation,

Reprocessing Employment

Potential for employment generation from reprocessing in the
U.S. is greatest in Mrs. Paul's venture. This must, however, be
weighed against the fact that no regional harvesting employment
would be created by this venture. In the KMIDC venture, repro-
cessing potential within the U.S. will always be directly tied to
the amount of revenue paid out in the harvesting sector. Marine
Resources' domestic (U.S.) reprocessing potential will, according
to their plans, depend on year—-to-year market conditions.

Domestic Takeover

Among the three major joint venture plans under discussion,
there is no evidence of plans for eventual domestic (U.S5.) takeover
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of the foreign phases of operation. At this stage in their
development, even looking for that evidence is hopelessly pre-
mature. Some interesting observations surface, however, when
some of the smaller joint venture projects are examined in this
regard.

The herring transportation scheme has been of obvious benefit
to domestic (U.S.) concerns. They are producing high quality
products for demanding markets and the expertise gained is causing
them to eye potential markets in Europe.

The black cod project in Ketchikan started from a specific
objective; to replace declining employment in the pulp industry.
They plan onshore processing and cold storage facilities and
eventual takeover of onboard processing capability; all job-
creating goals.

These smaller, more modest operations originating from
specific needs of small communities may not in the immediate
future meet the requirements of harvesting and processing a large
tonnage fisherv such as the bottomfishery for pollock in the Gulf
of Alaska. The larger concerns who do have the expertise and
capital to harvest and process a large tonnage fishery, and the
management authorities who will guide them would, however, benefit
greatly from observation of their planning procedure. They are
utilizing foreign expertise to maximum advantage to develop a
fishery structure which is essentially domestic and will eventually
be able to function autonomously. It is difficult to envision
any of the larger joint venture plans under discussion accom-
plishing these goals in a predictable manner.

Corporate Returns

Determining domestic (U.S.) corporate returns and ranking the
three large joint ventures in this way is difficult without
having a specific gquota to go by. Mrs. Paul's Kitchens, Inc.
would accrue 51 percent of corporate returns on 60,000 MT of fish
if permission is granted to fish her entire quota request.
Bellingham Cold Storage Co. would get 50 percent on 75,000 MT of
fish and depending on stock ownership, R. A. Davenny and Asso-
ciates and other U.S. investors could accrue "up to" 70 percent
on 130,000 MT of fish.
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Bycatch Utilization and Price

The employment effects of bycatch utilization have been
discussed previously. Marine Resources is the only concern
indicating any possibility of a price differential being paid to
fishermen for incidental species of higher value than pollock.
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OPERATIONAL DEVELOPMENT AND COST EFFICIENCY OF
DOMESTIC HARVESTING AND PROCESSING OF GROUNDFISH

which type of operating mode is actually the most efficient
for bottomfishing in Alaska? Should domestic capital be funneled
into onshore processing? Does foreign offshore processing represent
the most efficient route or should Americans be looking toward
phase-out of foreign participation and development of a combination
of onshore and domestically owned offshore capability? The
second part of the question asks, if joint venture operations are
not allowed, what will the structure of a totally domestic industry
be like? Will it eventually develop to its full potential?

Given the species diversity in the Gulf of Alaska, it is
difficult to point to a single method of operaticnal development
and state it to be the '"best" and most cost efficient.

For species such as pollock, the so called "high volume, low
value" species, the history of development by foreigm nations has
been one of progressing to larger and larger floating operations.
These large fleets require tremendous volumes of fish to be
operationally cost efficient. This requires pulse fishing on a
worldwide scale to avoid severe depletion of stocks in any one
area. Before the scramble by countries to declare exclusive
fishing zones contiguous to their coasts, this type of worldwide
migration was possible. In many cases, the impetus for declaring
an exclusive zone was severe depletion of stocks of fish by
foreign nationals.

Countries with large-scale fishing fleets are finding them-
selves severely limited by quotas worldwide, and in many cases,
excluded from some fishing zones entirely. This situation is
putting increasing economic strain on the large factory ship
fleets. Many are already in mothballs. In fact, recent studies
have shown the mid-size stern trawler to be the most cost-efficient
vessel given the present jurisdictional and stock conditions

worldwide.

From the foreign point of view, a joint venture in the Gulf
of Alaska represents a chance to keep factory ships economically
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operational for a few more years. GSome, it has been admitted,
are losing money already. In some instances, it has become a
question of lesing some money and staying in operatiom, or losing
a lot and going into mothballs.

The lesson for the United States' development of a bottom~
fishery, perhaps, is that joint ventures would provide harvesting
employment in the short-run situation, but this should be weighed
against dependence on an industry structure that could possibly
become outmoded. Joint venture allowance would be dangerous if
it is precluding development of alternative methods of harvesting
and processing, perhaps ones more suited to the present economic,
legal, and marketing climate. Knowledge of exactly what those
alternative methods are, and how they can be adapted to different
species' product forms and markets is presently in a primitive
stage of development., Particularly in the harvesting sector,
domestic industry representatives agree that there is a great
lack of information in the area of methods, costs, and markets.
There has been, however, a feasibility study of onshore processing
completed at Oregon State University (Martin, 1978). The study
was based on information provided under the provisions of a
contract between Icicle Seafoods, Inc., Petersburg, Alaska, and
the Alaska Department of Commerce and Economic Development. The
results of that study and their implications for joint venture
policy will now be discussed.

Feasibility of Onshore Processing of Groundfish in Alaska

As indicated, the research by Martin was a case study of
Icicle Seafoods, Inc, At the time the work began, it was the
only firm in Alaska processing pollock. Recognition is given in
the study to the fact that the results based on analysis of only
one firm are to simply indicate "order-of-magnitude estimates of
the expected costs and returns to other seafood processors in
Southeast Alaska entering pollock production."”

Martin begins by reviewing critical sources of uncertainty
facing the processor of pollock in Southeast Alaska. He found
supply variability to be the major source of uncertainty followed
in importance by pollock markets, new technology, and the in-
stitutional enviromment. In a review of the bioclogical aspects
of resource availability as it relates to the potential support
of a commercial fishery, he found that based on existing infor-
mation, no definitive statement could be made on the ability of
the pollock resource in Southeast Alaska to support a commercial
fishery. He specifically identifies the availability of the
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resource during the winter months as the prime source of uncertainty
in the economic feasibility of pollock processing.

.

In the actual processing feasibility segments of the study,
distributions of the break-even pollock block prices under various
production, cost, and discount rate assumptions are generated.
Martin found that the current market price exceeded the break-
even block prices under all sets of assumptioms and concludes
pollock processing is indeed economically feasible,

"Pollock processing in S.E. Alaska appears to be economically
feasible under all sets of assumptions evaluated. The December,
1977, wholesale price of frozen Alaska pollock blocks, as quoted
in the Market News Report, Boston, Mass. is 68.0¢/pound. The
break-even wholesale pollock block prices, for the mixed pro-
duction analysis, are 48.6, 55.1, and 61.6¢/pound, for the low-
range cost assumption uses the ex-vessel prices currently paid to
fishermen in Petersburg as the basis of the variable cost calcu-
lations. The implication is that even if the processing costs
are understated via the estimates, pollock processing is still
economically feasible at the current level of ex-vessel prices.

As indicated in Table I, there has been cousiderable variation
in wholesale pcllock block prices over the past four years.
Given this variability in price, the decision to use the current
wholesale price of 68¢/ pound for feasibility determination may
appear unwarranted, and the conclusion that pollock processing is
economically feasible too strongly stated. However, the decision
to use a wholesale block price of 68¢/pound is based upon the
foliowing justifications. First, the worldwide extension of
coastal nation's jurisdiction to 200 miles vitally affects the
two main suppliers of Alaska pollock blocks to the U.S. As
detailed in the next chapter, both Japan and Korea face severe
reductions in the allowable harvest of pollock from waters of the
U.S.S.R. Since the U.S.S5.R. does not export fisheries products
to the U.S., the expected effect of these quota restrictions will
be to help maintain wholesale prices of Alaska polleck blocks at
the current record levels. Secondly, the wholesale price of cod
blocks, one of the main substitutes for pollock blocks, is also
at record levels. Cod block prices will probably not fall appreciably
in upcoming years, due to severe qucta restrictions on all fleets
in the North Atlantic, precipitated by the biologically depressed
state of cod stocks in that area. Finally, the increasing demand
for fish portions by fast-food enterprises should alsc serve to
maintain all fish block prices at their current levels.
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Table 1. Wholesale prices of Alaska pollock frozen fish
blocks, monthly, 1974-1977,

Month 1974 1975 1976 1977
January 52.8 31.0 35.6 49.0
February 51.8 31.8 36.0 48.6
March 50.3 34.5 37.5 49.5
April 48.5 34.5 38.4 1/
May 45.4 33.6 39.5 59.5
June 43.7 32.7 42.0 60.2
July 40.5 33.0 43.4 65.0
August 40.0 33.9 46.8 67.0
September 39.5 34.6 49.0 68.0
October 37.3 35.5 48.9 66.0
November 36.0 35.7 49.0 67.0
December 1/ 36.2 49.0 68.0
Average 44.2 33.9 43.0 60.7

l/Insufficient guotes.

Note: Prices to processors as guoted by producers, im-
porters, and brokers at Boston, Gloucester, and

New Bedford.

Source:

Fisheries Service,
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This analvsis indicates that in order for the break-even
block price to equal the current market price, ex-vessel prices
of 6¢/pound for iish without roe and 8¢/pound for fish with roe
would have to be paid to the fishermen.

The NPV eguation is solved for the level of . at which the
net present value of the investment equals zero under a given set
of assumptions. Therefore the break-even wholesale block price
becomes the dependent variable in the model, derived for given
levels of the independent variables. Several of the independent
variables are assumed constant in this model at the levels listed
in Table J.

TABLE J. Values of the independent variables which are held constant

throuzhout the pollock processing feasibility analysis.

Independent Variable Constant Value
Proportion of pollock suitable for filleting 707
Yield on blocks 22%
Variable costs of processing blocks 6.68¢/pound of
exclusive of raw product raw product
Proportion of pollock suitable for headed 30%

and gutted preduction

Yield on headed and gutted 56¢

Variable costs of processing headed, and 6.55¢/pound of
gutted, without roe, exclusive of raw raw product
product

Pollock roe price $1.00/pound

Roe yield 3%

Variable costs of processing headed and 7.54¢/pound of
gutted, with roe, exclusive of raw raw product
product

Capital outlav requires $131,750.00
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The volumes of production during the ten years, the discount
rate, and ex-vessel prices are allowed to vary in the analysis.
Volume distributions are determined via the triangular distribution
and Monte Carlo simulation methods. Varying the discount rate
has little effect on the break-even block price. However, there
is a direct relationship between the ex—vessel pollock prices and
the break—even block price. This is depicted graphically for
mixed production in Figure 1.

The sensitivity of the break-even wholesale block price to
variable costs under all sets of assumptions needs to be underscored.
The implication for the pollock processor is that there exist
very strong incentives to achieve increases in efficiency through
the processing operation. This can be achieved by either reducing
the labor costs/pound of raw product or by increasing the vield
on blocks or headed and gutted pollock. Either measure would
lower the break—-even pollock block price. It is also evident
that the capital costs incurred to establish a pollock processing
line are relatively small compared to the variable costs of
production over the ten-year investment horizon.

The institutional environment in which a pollock processor
must make decisions is a source of uncertainty. Two issues are
of particular importance to processors interested in groundfish
development in Alaska. The first is whether or not foreign joint
ventures are allowed by the North Pacific Fisheries Management
Council and the Department of Commerce to operate in Alaska.
Should joint ventures be authorized to purchase pollock frem U.S.
fishermen, the exvessel pollock price may be bid upward. This
research indicates that higher ex-vessel prices increases the
break-even wholesale block price, everything else remaining
equal. The second item of interest to a pollock processor is the
level of government involvement in fisheries development. If
government or joint industry-government sponscored commercial
fishing trials materialize, some of the uncertainty regarding
supply availability may be reduced.

Feasibility of Domestic Harvesting of Polliock

Harvesting of pollock in the Gulf of Alaska utilizes the
mid~water otter trawl, This gear requires a vessel with a minimum
engine capacity of 500 horsepower. 1In addition, weather in the

4 Martin (1978).
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Gulf of Alaska precludes the use of smaller sized vessels. These
physical requirements point to the crab fleet and the larger

sized shrimp boats as the most likely candidates to become involved
in the harvesting of pollock. The economic incentive aspects of
the involvement of this group in the development of a pollock
fishery have already been discussed. It should be pointed out
however, that despite lucrative forecasts for shellfishing which
are putting a damper on interest in the harvest of polleck, a
large number of crabber/ trawler combination boats {one estimate
was 35) are being built to fish in Alaska waters. This would
i{ndicate that those involved in capital investment planning do
perceive a fleet which will fish a combination of crab and ground-
fish during a given year.

After the gestation period for new harvesting capital for-
mation is undergene, the next problem to solve is whether these
boats would operate more efficiently using onshore or offshore
catch delivery methods. An often quoted study was completed in
August of 1977 by Sig Jaeger, Manager of the North Pacific Fishing
Vessel Owners Association in which he compared the difference in
fishing vessel income generated by delivering catch to a floater
rather than to an onshore processing facility. The boat used in
the example was a 120' fishing vessel with an 1,125 horsepower
engine.

His results indicated that delivering to a floater was a far
more efficient method of operation. Profit for division between
vessel and crew was 128 percent higher for the floater delivery
method.

"To equal this profit level, the shere plant
must pay 76 percent more for the pollock
(4.2¢ per pound more, or 9.7¢ per pound
against the floater operation price of 5.5¢).
Without such an adjustment in price, by
comparison the shore plant has little or no
financial incentive to offer the fishing
vessel to compensate for the penalty of in-
efficiency imposed on it."?

According to Martin's study a 9.7¢ per pound ex-vessel price
would require a break-even wholesale pollock block price of
approximately 87¢ per pound. The historic high recorded in July
of 1978 was 70¢ per pound.

s Jaeger (1977).
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There are two conceivable ways this ex-vessel pricing problem
could be circumvented by onshore processors. The first is a
method which New England Fish Company has proposed. Their plant
in Kodiak plans to produce frozen pollock fillets, a product
which commands a higher wholesale price than pollock blocks., A
New England Fish Company source indicated the product would be
sold at $1.00 per pound.

The second method involves possible price differentials paid
for incidental catch. Bycatch in pollock harvest may reach as
high as 20 percent of total catch. Higher prices paid to the
fishermen for higher market valued gpecies found in pollock
bycatech could mean an overall higher average price paid to fishermen
for his total catch. Additional processing feasibility studies
to determine break-even prices for processing of bycatch species
would need to be undertaken before a final determintion could be
made on the profitability of this alternative. The study by
Martin dealt only with polleock with and without reoe, exclusively,
and a mixed preduction of both,

For the immediate future, it appears offshore processing is
the most viable alternative for fishermen. Economic and marketing
conditions for the onshore alternative are still in the develop-
mental stage and pose uncertainties for the fisherman. The 5ame,
of course, is true in the reverse; supply uncertainty is one of
the major risks in developing a processing concern as indicated
in the Martin study. It can be argued that the best way to
overcome these uncertainties on both sides is actual operation,
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COSTS AND BENEFITS OF ALTERNATIVE DEVELOPMENT PATHS

As of mid-July, the Magnuson bill only awaits the President's
signature to become law. The passage of this bill puts renewed
emphasis on domestic processing capability and its effect on
domestic vs. foreign quota allocations.

Passage of this bill also gives Council management officials
additional leverage in the determination of the development path
of the groundfishery in the Gulf of Alaska. The decision process
for quota allocations inevitably involves an examination of the
costs and benefits of harvesters, processors and consumers of
pollock and its products, both foreign and domestic. The following
secticon will examine those costs and benefits in an outline
format. The outcome of choosing any particular management option
or option combination will ultimately depend on the speed of
development (or depletion} of the pollock resource in the Bering
Sea as well as the Gulf of Alaska. The Gulf of Alaska cannot be
examined in a vacuum when long-run costs and benefits are analysed
in terms of present and future world supply ''needs.' The costs
and benefits in this section are examined under four management
options. These options are utilized to catalogue costs and
benefits., They are by no means to be interpreted as an exhaustive
list of management alternatives in real terms. In fact, viewed
in this light, they may seem somewhat artificial, but they do
serve to generalize the discussion.

The present situation in the pollock market serves as a
backdrop fer the analysis, i.e., polleock "shortages™ in the
Soviet Union, Korea, and Japan, and a record high wholesale price
on Alaska pollock blocks of 70¢ per pound as of July, 1978.

Option I

Optimum yield is set equal to domestic annual harvest (DAH) and
there is no foreign participation at all in the fishery.
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BEREFITS AND COSTS

Consumer
A. Domestic
1. Increased pressure on already high prices for
pollock blocks can be expected with resultant
high prices for sticks and portions precducts.
B. Foreign
1. Increased pressure on already high prices for
pollock blocks can be expected with resultant
high prices for surimi and associated products.
Harvester
A, Domestic
1. Immediate income gains from possible joint
venture operations will be foregone.
2. Righ pollock price would create a strong
domestic investment incentive.
B. Foreign
1. Potential for umemployment and excess capacity
exists for foreign fishing fleets.
Processor
A, Domestic
1, High pollock prices would create a strong
investment incentive.
B. Foreign

1. Potential for 'unemployment and excess capacity
exists in foreign floating processing operations.

-
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National Policy

A. Domestic

1. There would exist the risk of poorer relations
with and possible retaliatory measures from
Japan, Korea, and the Soviet Uniom.

2. The situation may also aggravate policy conflicts
within the federal government.

B. Foreign
1. Retaliatory measures are possible.
2. Other effects are uncertain.

Long-Run Overview

Maximum incentive for domestic development would be
created but short-run world market disruption would be
maximized and risk of poor foreign relations with Korea,
Japan, and the Soviet Union would be accentuated along
with conflicts in federal policy.

Ooption TI

Under this opticon, there would he a domestic annual harvest (DAH) and a
foreign allowable catch (FAC) but no joint ventures would be allowed.

BENEFITS AND COSTS

Consumer
A. Domestic and Foreign
1. Price stability may be enhanced under option
IT given present uncertainties in supply re-

sponse by domestic harvesters under the alter—
native joint venture option.
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Harvester

A. Domestic

1. Immediate income gains from possible joint
venture operations will be foregone.

2. Investment incentive will depend on market
price of pollock and its relative position
compared to prices of substitute species.

B. Foreign

1. Potential fleet utilization and employment

would be maximized.
Processor
A, Domestic

1. Investment incentive will be stimulated to
the extent joint ventures will not present
a competitive threat. The uncertain effect
the option will have on market price precludes
comment on its potential effect on investment
in processing.

B. Foreign
1. Uncertain effects.

National Policy

A. Domestic
1. Uncertain effects.
B. Foreign
1. The effect on foreign national poliey is highly

dependent on the foreign view of joint ventures
vs. direct foreign allecations. They may feel
joint ventures are an opportunity to better
foreign relations in fisheries, expand invest-
ment opportunity in U.S. fisheries and guarantee
a supply of raw product by controlling the pro-
cessing segment. On the cother hand, they may
feel a direct foreign allocation represents a
more secure supply 1f they view joint ventures
as a step toward U.S. takeover of all aspects of

pellock production.
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Long-Run Overview

Essentially only two points can be made with certainty.
The first is domestic harvesters will suffer the fore-
gone income effects of no joint ventures in this option,
provided of course, the economic incentive to fish is
there. The second is that price stability will be
enhanced provided domestic annual harvest is not over-
stated.

Option ilL

Tn this option, all three quota alternatives are allowed, DAH, joint

ventures,

Consumer

A.

Harvester

A,

and FAC.

BENEFITS AND COSTS

Domestic
1. Uncertain effects.
Foreign

1. Alternative ways of obtaining needed domestic
supply are maximized.

Domestic

1. Immediate income gains are possible through
participation in joint venture operations.

2. Gains in expertise are possible from providing
fish to a floating processor.

3, Competition between U.S5. and foreign processors
may bid up the ex-vessel price of pollock.

Foreign

1. There is unemployment potential to the extent
joint ventures replace foreign allowable catch
levels.
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Processor

A. Domestic

1.

There may be a dampening effect on investment
incentive due to competition with foreign
expertise.

The break—even price for onshore processing may
increase if ex-vessel prices are bid upward due to
competition for raw product between foreign and
domestic processors.

B. Foreign

1.

Uncertain effects.

National Policy

A, Domestic and Foreign

1.

Uncertain effects.

Long-Run Overview

Any potential gains from this option are clearly in favoer of
the harvesting segment of the domestic industry.

Option IV

This option allows for DAH and joint ventures with no direct foreign allo-

1.

cation,
BENEFITS AND COSTS
Consumer
A. Domestic and Foreign

Outcome for both consumey groups would depend om
the potential efficiency of domestic industry and
joint ventures providing needed supplies without
raising prices. Effect on price may also depend
on quota mix as between domestic annual harvest
and joint ventures.
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Harvester

A Domestic

1. Immediate income gains are possible through partici-
pation in joint venture operations.

2, Gains in expertise are possible from providing fish
to a floating processor.

3. Competition between U.S. and foreign processors may
bid up the ex-vessel price of pollock.

B. Foreign

1. There is a potential for unemployment and excess
capacity created by nonallowance of FAC.

Processor
A. Doemestic

1. There may be a dampening effect on investment
incentive due to competition with foreign
expertise.

2. The break-even price for onshore processing may
increase if ex-vessel prices are bid upward due to
competition for raw product between foreign and
domestic processors,

B. Foreign

1. Uncertain effects.

National Policy

Al Domestic

1. Foreign countries would doubtless be unhappy with
no FAC. This may be reflected in retaliatory
measures or strained relations with the U.S.

B. Foreign

1. In addition to the above comment on FAC, foreign
countries would face unemployment problems and
overcapacity in its fishing fleets in the Northern

Pacific.

—42-



Long-Run Overview

This option definitely favors domestic harvesters at the
direct expense of total foreign participation (under the
FAC) in the pollock fishery.

Tc sharpen the focus of this discussion, application of
these four optiocns to numerical quota allocation schemes will now
be developed. The hypothetical nature of these examples is
emphasized. Assume MSY (maximum sustained yield) for a fishery
has been determined to be 500 metric tons. Assume for simplicity,
no economic, social, or ecological justification exists to deviate
Optimum Yield (O0Y) from Maximum Sustainable Yield (MSY) in the
final Management Plan., Consider the following four-year allocation
schemes as they apply to the four options under analysis.6

These alternative allocation schemes give rise to the following
gross benefits (Table L) for the harvesting and processing sectors
of the domestic economy using a 10 percent rate of discount,

Keep in mind costs and benefits of these alternatives related to
the foreign and domestic consumers of the product, for foreign
harvesting and processing sectors and the foreign and domestic
national policies, as discussed previously, are omitted. This is
in no way meant to imply they are less "important,'" only less
amenable to quantification in these simple examples.

Option I shows domestic harvesting processing capability
expanding to its full potential over the four-year periecd in the
absence of any foreign participation. It can be argued that DAH
in this case may not expand substantially, however, the economic
incentive in the form of high prices for pollock would be there
due to the artificial shortage created by excluding foreign
participation. In any event, if DAH did not expand substantially,
the benefits would correspond to those in Option II A.

Option II was conceived as developing in two alterpative
ways, depending on domestie development incentive., Option II.A
indicates little domestic expansion despite competitive protection
from jeoint ventures, Option 11 B indicates domestic capability
expanding to its full potential.

6 These allocation schemes do not exhaust all possible alter-
natives. They were chosen to illustrate likely policy
alternatives.
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TABLE K

ALTERNATI VE QUOTA ALLOCATI (NS

Option I
YEAR MSY oY DAH JOINT VENTURES FAC
1 500 50 50 0 0
2 500 190 100 0 0
3 500 300 300 0 0
4 500 500 500 0 4]
Option IIA
YEAR MSY oY DAH JOINT VENTURES FAC
1 500 500 50 0 450
2 500 500 60 0 440
3 500 500 75 0 425
4 500 500 80 0 420
Option IIB
YEAR MSY 0)4 DAH JOINT VENTURFS FAC
1 500 500 50 0 450
2 500 500 100 0 400
3 500 500 300 0 200
4 500 500 500 0 0
Option III
YEAR MSY 10)4 DAH JOINT VENTURES FAC
1 500 500 50 100 350
2 500 500 60 200 240
3 500 500 75 300 125
4 500 500 80 400 20
Option IV
YEAR MSY 0) 4 DAH JOINT VENTURES FAC
1 500 500 50 450 0
2 500 500 100 400 0
3 500 500 300 200 0
4 500 500 500 0 0
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TABLE L
GROSS BENEFIT ANALYSIS FOR OPTIONS I THROUGH IV

Harvesting and Gross Benefits
Gross Benefits Processing Harvesting Sectors
Harvesting Harvesting Income and Processing
Year Income (%) Sector Only (%) Combined (%) Combined (§)
Option I
1 50 150
2 100 300
3 300 450
4 500 1,500
696 1,749
Option IIA
1 50 150
2 60 180
3 75 225
4 80 240
206 618
Option IIB
1 50 150
2 100 300
3 300 450
4 500 1,500
696 1,749
Option III
1 150 250
2 260 380
3 375 525
4 480 640
962 1,374
Option IV
1 500 600
2 500 700
3 500 1,100
4 500 1,500
1,586 2,978
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Option ITI shows joint venture dominance in the fishery by
the end of the fourth vear. This is conceived as a likely outcome
if it can be assumed joint ventures have a competitive advantage
over domestic expertise.

Option IV illustrates a jolnt venture phase-out schedule
with domestic capability expanding to f£ill the gap created.
Again, it can be argued this may not happen in actuality. The
previous feasibility discussion would indicate, however, that
domestic development faces a more favorable economic and marketing
climate now than at any previous time.

Setting distributicnal aspects aside and remembering these
allocation schemes illustrate gross benefit generation only for
the domestic harvesting and processing segments of the economy,
Option IV is the preferred choice if harvesting and processing
benefits are to be maximized. In second place for harvesting
benefits is QOption III; and Option I and Option II B provide the
second highest benefits for the processing segment,

The important point to derive from this analysis is that
benefits to the harvesting sector are maximized in any allecation
scheme which distributes the entire quota to DAH and joint ventures,
excluding FAC. Total benefits to both harvesting and processing
sectors are maximized if joint venture quotas are transferred to
DAH as soon as the domestic processing capability can handle it.
This involves some sort of phase-out scheme for joint wventure
participation.

JOINT VENTURE PHASE-QUT

If the goal of fishery pelicy is to eventually phase out all
foreign participation as the domestic fishery develops, what
mechanism exists to assure this actually takes place? The standard
answer to this guestion is that allocations will be made on a
year—-to-year basis only. This in no way assures domestic ex-
pansion will, in fact, take place to ensure the gradual phasing
out of foreign participation as time goes on. The fear is that
foreign involvement may preclude domestic development. Given the
present climate of hysterical uncertainty in the domestic fishing
industry, a questicn of this type is difficult to answer with
precision. It would appear, however, that the closer the foreign
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operation is to the desired mode of operation and scale of the
developing domestic fishery, the more likely an orderly and
progressive phase-out of foreign participation will occur,
Further, if the phase-out occurs within the corperation itself
and it is the original intent of the corporation to accomplish a
phasing out process, then the phase-out is more apt to actually
take place with some degree of certainty. It is suspected the
fear of joint ventures precluding domestic development is a real
threat in the instance where a domestic investor with a totally
different operational mode planned than that utilized by the
joint venture, finds himself in direct competition with an esta-
blished large scale concern. The domestic investor has all the
risk of product development, supply sources, finanecing, and
marketing. He may feel that competition from a joint venture
adds an uncertainty which he may or may not be willing to take
on, Hence, in this instance, the orderly phase—out of foreign
participation is by no means a certain nor well-defined concept.

Policy formulators should be certain that mechanisms exist
that will, in fact, assure that phase-out will actually take
place. In such an allowance policy, the final structure of the
industry may turn out to be one of a predominance of joint
ventures. This type of structure is not necessarily efficient
from either the domestic or foreign viewpoint.
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ECONOMIC RESEARCH NEEDS

An in-depth comparative cost study of alternative modes of
operation for bottomfishing as specifically applied to the Gulf
of Alaska fishery.

An investment response model to more accurately predict the
investment response of the individual firm to various fishery
policy alternatives.

A more thorough worldwide data search for groundfish information
to be applied in the development of a worldwide demand medel
for groundfish.

A cooperative effort to establish an economic data collection
system for Alaska's fisheries. Mandatory compliance to data
requests requires the assistance and authority of a regulatory
agency. The importance of reliable economic time series data to
all future economic research in fisheries in the State of

Alaska cannot be overemphasized.
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RESEARCH DIRECTION FOR MANAGEMENT FRAMEWORK DEVELOPMENT

As indicated under item two in the list of Economic Research
Needs, what is needed is an investment model which would accurately
predict alteraticns in disaggregated firm investment behavior as
a result of policy changes or changing economic conditions within
the industry.

Formulaticon of such a behavioral model which could predict
qualitative and quantitative effects of policy alternatives and
exogenous shocks in a fishery would require three major segments
as outlined by Bockstael: (1) market behavior (of consumers and
intermediaries), (2) domestic investment response and, (3) domestic
production. The need for a study to estimate worldwide market
behavior for groundfish is itemized under the section entitled
Economic Research Needs. A production function predicting land-
ings given a capital stock and the estimation of the effect of
varying levels of foreign fishing on the yields of domestic
fishermen is essentially a task for biologists. The development
0f a predictive model of domestic investment response is the
topic of this chapter.

The major uncertainty involved in policy formulation re-
garding joint ventures is the effect that allowance of joint
venture operations would have on domestic investment incentive.
Allocation of excess f{ishery capacity requires exact knowledge of
the harvesting and processing7 capability of the domestic in-
dustry. Survey methods to determine these dynamic aspects of the
investment sector are at best "hit and miss" and often totally
off target due to inherent lags in management directives.

Both these problem areas in prediction of response in the
investment sector of a fishery make it desirable to have a means
by which domestic supply response to various policies could be
ascertained; the effect on supply being determined through the
investment response of individual firms (fishermen) based on
their perception of altered gross revenues and costs. Recent
neoclassical investment analysis particularly that of Jorgenson,
Jorgenson and Stephenson, and Jorgenscon and Siebert, was not

The consideration of processing capacity in the determin-
ation of DAH is undecided at this time.
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particularly applicable to the peculiar aspects of investment in

a fishery. Among the problems these models failed to address
were: (1) the question of entry and exit in the decision-making
process of the firm engaged in fishing operatioms, (2) the problem
of indivisible or lumpy, nonhomogeneous units of capital stock,
(3) the inherent problems of the specification of a production
function in a fishery, and (4) the effects of nonquantifiable or
noneconomic variables on the decision process. For all these
reasons, Logit analysis was explored as an alternative approach.

McFadden (1974) developed a theory of individual population
choice with discrete alternatives based on the theory of individual
utility maximization and applied it to problems in urban trans-
portation.

The standard ceontinuous-type maximizatien problem in econo-
metrics includes among the arguments of the objective functien,
observed attributes of alternatives (e.g., prices), observed
attributes of the individual (e.g., income), and unobserved
factors (e.g., tastes, experience, etc.). The unobserved factors
are assumed to be randomly distributed with mean zero or dis-
tributed around some exact value of common taste, Since quantities
vary continuously, it is expected that measurement error in those
continuous variables will dominate the effects of unmeasurable
variables. All systematic "variation in population choice is
then attributable to individual choice variation at the intensive
margin (e.g., buy or product more or less) caused by fluctuations
in exogenous variables common to all individuals."® When the
alternative set is discrete and the individuals all face the same
exogenous variables, the specification will predict the same
choice will be made by all individuals. Measurement error or
individual's errors in optimization is the only cause of vari-
ation in the observed choice.

McFadden's contribution involves specifying the systematic
variation in population choice such that it desecribes shifts at
the extensive margin; i.e., where individuals are shifting from
one alternative to another. He derives a distribution of popu-
lation choice by defining assumptions concerning the distribution
of the unobserved population characteristics (tastes, etc.). The
following is the appreoach developed by McFadden.

8 Bockstael (1976).
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The data generating mechanisms is a series of random drawings
of individuals from a population, For each independent trial,
(with or without replication), the individual's attributes, S,
his set of available alternatives, B, and his actual cholce, X,
are recorded. The observed choice is viewed as a drawing from a
multinomial distribution with selection (conditional) prebabilities
?(x|s,B,) for all xeB.

Fach individual has a decision function h relating his
vector of individual atctributes and the alternative set to one
member of the alternative set. The population contains an entire
distribution of individual decision functions. Thus, the pro-
bability that an individueal with attributes, S5, and alternative
set, B, chooses alternative y is equal to the probability of
occurrence of that decision function h, which yields choice x or,

P(x|s,B) = = (ajh(S,B) =
The utility function of the individual is written as:
U=V (5 x) +e (3, x)

V is the nonstochastic part of the function reflecting average
population tastes. ¢ is the stochastic portion reflecting the
individual's idiosyncrasies. Assume the individual will choose

the alternative which maximizes his utility; h denotes his decision
rule and B = {¥_.,...,%x.}. Then the probability that an individual
drawn randomly %rom thg population, with attributes S and alter-
native set B will checose alternative x; can be written as:

Pi =P (E(S, XJ) had E(S, )(i) < V(S,Xi) - V(S, XJ)’ Vj’ j 7& i)

Since this is equal to n¢(h | h (S,B,) =x.)) a joint cumulative
distribution can be derived frém w on the values (S, V..
Probabilistic models such as the Logit are associated with tﬂese
joint cumulative distributions on the stochastic portion of the
individual's decision functions,

The functional form of the multinomial or "conditional
Logit in which the observed portion of the individual's decision
function is linear in a set of measurable variables, Z, and their
unknown parameters, 6, i.e.,

- . 9 = =J e?” in8
V (5,%x) = Z° 8 is expressed as’ Pjy = P (xip San)jE

For a detailed derivation see McFadden (1974).
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This is interpreted as the probability of an individuwal n, with attributes,
Sqs and alternative set, B, (which has J,, members), choosing alternative

X1

Suppose, now, a sampling experiment is carried out yielding
observations on N individuals; attributes and alternatives of
those individuals varying over the sample. Remembering that
individual choices are viewed as drawings from a multinomial
distribution with selection probabilities P, (X'n|5 ,B ) then
the likelihood of a sample can be expressed as the finction:

N Jn Cj_n
n=1 j=1
Where C, 1 in alternative i is chosen by individual n and = 0

if alternative i is not chosen by individual n. The log likeli-
hood function is:

N Jp
Log L= L I Cin log °
n=1 i=l ]

n rl
EXP [(Z3n - 2Zin)~ 81}

| I o B o

1

"Since observations on choices of individuals in the popu-
lation are interpreted as drawings from a statistical distri-
bution, maximization of the likelihood function yields estimates
of the 8s. The analysis, thus, makes it possible to estimate the
function dependence of the probability of a decision on the
explanatory variables. The formulation is extremely general, and
admissible explanatory variables include attributes of alter-
natives, interactions of alternative and individual attributes,
and alternative-specific shift variables. The latter is of the
nature of a dummy variable associated with a specific alternative
and reflects the tendency to choose this alternative when the
explanatory variables take the same values for all alternatives.
Explanatory variables cannot be chosen which are invariant over
the individual's alternative set, as the coefficients would be
unidentified,"10

In addition, the likelihood function possesses several
desirable properties. Provided explanatory variables are generic
to all the alternatives, different individuals need not be faced
with identical alternatives. Further, new alternatives may be
introduced without re-estimating the model, provided ccefficients

10 1bid p. 32
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have been estimated for the generic variables. Relative odds
will remain the same among the old alternatives but the pro-
bability that each of the old alternatives will be chosen will
decrease proportionately to accommodate the probability of
occurrence of the new alternative.

These properties appear to be highly conducive to appli-
cation to investment response in a fishery and, in fact, were
applied to the New England groundfish industry in 1976 in a Ph.D.
thesis by Bockstael. The development of her model follows:

The net vessel owner's share i1s defined as:
Cr=1(1 =x/100) [PtQt —Et] _Mt - Nt - Ut

where: x = lay percentage going to Crew;
P, = price in t of output;
Qt = catch; E

E, = trip expenses,

t
Mt = maintenance, repair, etc.;
Nt = insurance costs;
Ut = other miscellaneous costs to owner.

The objective function is then formulated:

max W = { g (O = ry B - D - A (Ot))B t/v}
t=0
Where:
V = own capital invested;
g = "personal discount rate;

rb = interest on borrowed capital;
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D = depreclation;
A = taxes;
T = "appropriate' time horizon.

 The vessel owner, it is assumed, will maximize W by choosing
the appropriate capital stock.

Bockstael then discusses three qualifying observations
concerning the objective functiom.

The first concerns the importance of financial constraints
to the fishermen in their financial decision-making process. She
discusses a situation where 'given a fixed amount of own capital
(K), the borrowing rate to the entrepreneur may be constant up to

some borrowed amount (oK), and then becomes effectively infinite."1!

The second qualification recognizes the fact that secio-
logical factors may affect the variables of the objective function.
These sociological factors may, however, simply be reflected in
differing "personal' discount rates.

The final discussion involves treatment of risk. As Massé
(1962) points out, "the passage of time is inseparable from the
appearance of risk." Thus, since investment involves time, risk
is an inherent feature of the process.

These qualifications were incorporated into the model to the
degree feasible. In some instance the data base was inadequate
to make desired specifications and in others considerable ex-
tension of Logit analysis would have been required.

To reiterate the direction of the model: "The behavioral
unit in this study is the firm, and the alternative set facing
each firm is comprised of various investment decisiens. Specifi-
cally, the observations are on New England groundfish fishermen
who may maintain their present vessel in the groundfish industry
or who may invest or disinvest in that industry. For purposes of

11 1bid p. 37.

-57—



simplification, investment is defined as gross investment; no

attempt at explicity incorporation depreciation has been made,"12

In the Bockstael model investment and disinvestment was
treated solely as that which comes about thrcough the acquisition
or sale of vessels. Gear purchase or modification, or vessel
improvement was not included. This could lead to underestimates
of investment response. To apply this model to the Gulf of
Alaska groundfishery, modifications of the definition of in-
vestment would be desirable. Decisions made concerning entry
into the groundfishery often involve vessel modification and gear
acquisition. These changes could involve an investment of up to
$500,000 per vessel; an amount not easily ignored in modelling
investment behavior for this fishery.

The problem of uncertainty is treated by assuming prices,
yields, etec., that effect investment decision-making by a fisher-
man are those he perceives at the time the investment decision is
made.

The gestation period for an investment decision from con-—
ception to operation was taken to be one year. Given lags in
gear acquisiton from foreign countries and vessel construction,
this may be a somewhat unrealistic assumption for the Alaska
groundfishery particularly since there is an apparent lack of
information and expertise in Alaska concerning groundfishing
methods.

There were seven discrete alternatives available to the
fisherman in the model. Six of those alternatives were varying
sizes of capital stock based on vessel size and age. The seventh
alternative was associated with the decision te either switch
fisheries or exit the industry totally.

In the case of the Alaska groundfishery where much of the
investment funds may originate in firms which have had no direct
involvement in fishing operations, a decision rule sheould be
included which treats entry into the fishery from related or
unrelated industry. In this case, likely candidates would have
to be cheosen. Both this alternative and the one already included
treating the situation where a firm switches fisheries, will

12 Ibid p. 38.
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provide some explanation of the incentive phenomencn previously
discussed and, heretofore, so difficult to predict using survey
nethods,

Generic variables used to explain alternative choices were
weighted average prices, yields in catch per day, and gross
estimates of capital. All variables were classified by vessel age
and size to conform to the alternatives. The seventh alternative
selected the one "best alternative fishery" for each port and its
generic variable attributes to be used in the decision of whether
or not to transfer to a different fishery.

Three specifications of the model were formulated, each with
two explanatory variables meshing with objective function goals;
a gross revenue variable (the product of price and yield), and a
variable representing the difference between the value of capital
stock of each alternative and the resale value of the capital
stock held in time t. The decision variable was choice of capital
stock for t + 1, given the capital stock held in t.

The first specification used all observations on firms which
were in the fishery in either of both years for a given pair or
years, t and t + 1. Those entering the fishery in t were allowed
all seven alternatives, and those entering in t + 1, the first
six; the decision to enter the fishery for those entering in t +
1 was assumed already made.

The second specification included only those firms observed
to have altered their capital stock during the time frame of
reference. The final specification allowed observations only on
those firms who entered the fishery either from an alternative
fishery or a non-fishing occupation. The general form of the
model is expressed as:

Jn
Pin = 1/{ T exp [(214n -21in191%(225n _ZZin)82]}
i=1
where:
le = annual gross revenues associated with alternative j for

individual n
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7.. = net capital cost associated with alternative j for in-
2jn s
dividual n
Pon = probability of individual n choosing alternative n
J, = maximum number of altermatives faced by individual n
61 = coefficient of annual gross revenues variable, to be
estimated
62 = coefficient of net capital cost variable, to be estimated
Alternatives:

j =1 vessel of less than 50 G.T. built before 1960

j =2 vessel of 50 to 150 G.T. built Before 1960

j =3 vessel of greater than 150 G.T. built before 1960
j =4 vessel of less than 50 G.T. built after 1960

j =5 wvessel of 50 to 150 G.T. built after 1960

i =6 vessel of greater than 150 G.T. built after 1960
j =7 exit from groundfish industry.

The maximum likelihood method of estimation was employed. Its
estimates are consistent and asymptotically efficient, and it
provides an added advantage over the alternative method {a weighted
squares procedure) of not requiring repetitions on observations.
The Beckson {1953) method requires that there be repeated obser-
vations for each value of the vector of explanatory variables.

"The sample sizes necessary to obtain a few repetitions of every
unique combination of values of the K explanatory variables may

be large, depending on the problem, and will increase with K."3

The results of the three specifications appear on the follow-
ing pages.

Positive and significant coefficients are interpreted as
having an increasing effect on the probability of a given choice.

13 1bid p. 46
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Variable
1972-1973
Coefficient
T-statistic
Log likelih
Percentage
correctly
Chi sguare
1971-1972
Coefficient
T-statistic
Log likelih
Percentage
correctly
Chi sguare
1570-1971
Coefficient
T-statistic

Log likelih

TARBLE M

RESULTS OF LOGIT INVESTMENT MODEL -
SAMPLE OF ALL INDIVIDUALS

Annual Gross Revenues Net Capital Cost

-.0001s6 -.00441
(-1.34) (=9.72)8
ood = —-848.6
predicted
= 25.6%3
= 153.99
.00018 -.00464
(1.75) (-10.03)°
ocd = —-852.4
predicted
= 19.754
= 158.01
-.00039 | -.0047
(-.68) (~8.69)2
ood = -839.9

Percentage predicted

correctly
Chi sguare

33.5%4
168.95

aSigni

ficant at 99 percent level
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TABLE N

RESULTS OF LOGIT INVESTMENT MODEL -
SAMPLE OF INDIVIDUALS WHO CHANGED CAPITAL STOCX

Variable Annual Gross Revenues Net Capital Cost
Coefficient .001522 -.00706%
T-statistic {7.802) {(-11.41)

Log likelihood = 688.3 a
Percent predicted correctly = 45.2%
Chi sgquare = 313.98

dsignificant at 95 percent level.

TABLE C

RESULTS OF LOGIT INVESTMENT MODEL -
SAMPLE OF INDIVIDUALS WHO ENTERED FISHERY

Variable Annual Gross Revenues Net Capital Cost
Coefficient .00374°% -.008972
T-statistic (3.36) {(=7.75)

Log likelihood = 309.7
Percent predicted correctly - 49.0%9
Chi square = 125.93

aSignificant at 95 percent level.
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Similarly a negative and significant coefficient would have a
depressing effect.

The results indicate the model is less successful in explaining
the behavior of those who do not change their capital stock.
This could be indicative of a group which has stromg 'traditional”
ties to a fishery and is less responsive to variations in gross
revenues and capital costs. An alternative specification or data
stratification would perhaps better capture these sociological
aspects of behavior.

In the second specification, gross revenues and capital
costs are extremely strong determiners of behavior as they are in
specification three.

It is obvious Logit analysis offers both a promising and
flexible approach to modelling investment behavior in the fishery.
Alternative sets could be modified, and additional fixed costs
could be added to adapt to particular fisheries and expand the
explanatory power. Interest rates could be incorporated to model
effects of federal finamecial assistance programs. The most
obvious extension and the most important in terms of modelling
the Alaska groundfishery is to incorporate the decision process
involved in deciding to enter a fishery.

The value of an investment model of this type in predicting
behavioral response to alternative policy goals would be invaluable
in management decision making.
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