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Program of Division of Economic Research,
Bureau of Commercial Fisheries,

Fiscal Year 1969

5N

ABSTRACT

The Division studies the economic behavior of the U.S, fishing industry to provide
information needed by Government policy makers and industry members to solve
many of the problems facing the fishing industry. This first report describes briefly
the organization and functions of the Division in relation to the Government's policies

concerning the commercial fisheries.

The report summarizes (1) the projects completed in the Branch of Demand and
Marketing Research and the Branch of Supply and Resource Use Research during
Fiscal Year 1969; and(2) those projects included in Fiscal Year 1970 work program.

PREFACE

With the advent of many economic problems
in the U,S. fishing industry, it became in-
creasingly evident that economic research
was needed both to provide industry with
essential information and to use in BCF
(Bureau of Commercial Fisheries) decision
making.

The BCF Division of Economic Research
came into existence in November 1964, In the
past 5 years, the Division expanded from 2
economists to 10 economists, Two of the 10
economists were added recently as a result
of the addition of many of the functions of the
Division of Foreign Trade and Economic
Services, which was dissolved.

As part of BCF, the Division of Economic
Research has the responsibility for studying
the economic behavior of the U.S. fishing in-
dustry., The general aim of this research is
to aid decision making by both Government

policy makers and individual firms so that an
optimal contribution to public welfare will be
forthcoming from the fishery resourcesavail-
able to the U,S. economy. In addition to work-
ing with industry on various practical prob-
lems, the Division of Economic Research also
cooperates with the BCF Division of Current
Economic Analysis and the Office of Planning
on a variety of problems facing the U.S.
fishing industry.

The research program of the Division covers
practically all U,S., commercial fisheries
(table 1), The program has two parts: basic
studies of economic behavior and applied
studies of current economic problems. Both
parts complement and enhance each other.
Without the basic economic studies, few ap-
plied studies would be possible, because an
on-going program of basic economic research
is the foundation for applied studies.

Table l.--Location and value of U.S. commercial fisheries, 1968

Fishery Location Valuet
Finfish Million dollars
BleWFTe a0 i s e o als dbisinate aie o 00 o0 | North and South Al TG o et et tul sRslteNalalatarwkels X 1.0
Catfish, natural, and bullheads.. i Mississippi River.eceeecceecoeccascosnenss oo 70
Catfish, pond-reared.scececseecsss i South Central StateS..ccceccecscccoes ST . 90
e R TE I C B, o oy 2 P s a s (s a0 e n: o0 0} & i 4 Great Tiake Sl ) o s aislehe ais alols als s)e orslere e aiulals 6.0
Groundfish, Atlantic
O o e ) olle v« mai o & s ldia sius 'alss o North AtLantiCeis e sissieis s ss s sie larial=tele\arstaly 859
IRTHACIE L sre Tl o alte airs's s oetor s o wis s oo ats North Al antichts aiele e oleale s atalsis s siske < ateleiein -2
B ONNACT s e st sl 526 5 515 wersiate s o6 516 North and South Atlantic, Gulf.......... 139
HEAAOCIK. 5aie a155:5 5195 o5 w10 wais 5 65570 NerthP Ablantdessss e tstees. BP0, A ST B 9.3
HAlREC oot s 55 v e e srera e s Sevne North Atlantidch « s sie s s sie s sisisie o oisie S oo s
OCe ol PDETCN . ws o wja s aie o0 siiee e ns North Atlantic.....:. oiaReexeyaliakane AR e G 2.4
Polloek: ss s s assn G TR R T North AtlanticC..ssse.cssssncncsa A0 G0 G A 3
OBt ote shersis v sus o s osisle s Ao 30.4

See footnotes at end of table.




Table l.--Location and value of U.S. commercial fisheries, 1968--Continued

Fishery Location Valuet

Finfish--Con. Million dollars
Groundfish, PHcifle. o einmis=kalste s Pacific Northwest, Alask@:i.ceecescosscns 2 gL
HEA T e Yo eratals o sratalatataroletelate atata o) slare Pacific Northwest, Alaska...ccessesnness 4.
Industrial trawl fishery......... | North and South Atlantic, Pacific North- 3
west, Gulf.
Mackerel.eeseessssisssasnssesssass North and South Atlantic, Pacific South- - .
west.
MeRhademe, «foin ate ille 2 alelatot e atel/u vl s eteta e North and South Atlantic, GUlf..veeesnes 8
Mullishaeissie siotmistevisiosiosieteisis ataieteinian || MG e Sla /aletate: sie ol = sk o akate/n atanta tete keI SECATTSE e
Hed! [SRaPDET sla efelotelaisslalafaialeiwiats lofat=iule GIIL. s o oin 60/ 00l niessin slonaiaea siatsis sluns sinisls =
Salmon
GV ot twiskatalatotatatsrekol skal e atetu wwlekal v uin Pacific Northwest, Alaskf.:cessessescsss 9
KITiE el o'qialeraalnia o aia'n sis ol aiae siereaiule Pacific Northwest, AlBSKB...ssessesaesss 9
12k allen o e B e i e e e e e Paecific Northwest, Alasks...sssssessasns 1l
IS e 0 00 o B 00 0 600 G0 A 00 & 06 O o O Pacific Northwest, AlasKf..ecscsssaseeses 13.
SBT3 I 0 0 GO T 15 110 15 i £ Pacific Northwest, Alaska...scesceccosss &

HEET =L 5 0 50 0 O 1 0 G OO 0 i )

S 18 330 1 A AT Qi O, 0 D e ) (e T
SealHETT D o is aete st leiute ialota «ta'alslatols
Tuna*

AT DA CORES <are; sle whale ol belalturtza s/ srar sl s

North Atlanbics: veswesds sne s salaitnsise s 2.5
North ALt IC, i iivianla's s tiasik S iy RS R 243

H
| 7]

Pacific: Northwes . «/oa ¢elslilaiall fx Sauie s et

Shipjaelatcic ot dles atata = e A Pacific Southwest, Hawaiil..lssseaesasean

Yol oW et o4 attatoinle b lals alcte/atate late Pacifille ISoutnWE ST «in uis «intsiicieia el iaiaraiors

Q18128 55 A U0 OIS e So o i e North and South Atlantic, Gulf, Pacific
| Southwest, Hawaii.

o -1 W ey IR s e e 47.3

Crustaceans |
G A, e S e et et et et | North and South Atlantic, Gulf.......... 10.8
Crab, king and dungeness

Kingeeesusonsensnononnsenvncans | AlaskBeceeenses R T L T e P Mt | | 2l
DUNEENEeSSecsascesccsansessnssns | Pacific Northwest, AlaSkB....cesecneevsss 8.2

N T b S R S D GO O A OO Y O S e 1 33.%

N
LS SOV
V= W

;

Lobster; Morthern: s vssnm s e e - North AL1antic. e xais ciseists aninsinites st s 252
Shrimp, Atlantic and Gulfive..a | SouiblAt] antic R GUite sl sl e 108.6
(Slosaalinohy (R RSB SIS 0 GO0 A6 O G e Pacific Northwest, AlasKf.....eeeeesenss 3.k

Mollusks
Clams

HAand el s ti s alalletere nivlotatn e (el saratarets North and South Atlantic, PacificC.......

SOETaiafratatetatelicfatetatalerel b arelere R TR R North and South AtlanticC..eeeeeeeccensns

ST BE3 E 8 0/0 0 5 G 10, 0 8 G B 0 £ G 23 0.0 6 North At18NGLICa s via's oiasiaainieseasinsianicins

'_J
ra b
H 0

A o= 0 L (5 040 U8 0I0 I i 7 o 20.1

MUSsel ShelTS. vue s s ais oo sis siaisre || N BEEEEH DI RV TS o a alae o S EIS TS 2352
OySterS.s cesssasvcnsescsssscnsass | North and Scuth Atlantie, Gulf, Paeifie 29.8
Northwest.
Se8., SCAlLOPS: cs aiate aia/s vieixloiss s slstare i SN GIEhRATER At ORIty et te fara e it C oD N S i 15.%

Marine mammal harvest
PUT SCBLEw o s/ le e os 5 eiorale o aisiratoiis sl E R B S St R LR 2337

MiSCEl1ANIEOUS. v s e essoeenssnssoancas 6 29,9
Grand total..ceeee... SRS So 471.5

1 Preliminary exvessel value. 2 1967 value (1968 data not available). 2 Estimate. % In-
cludes Puerto Rico. > Receipts from sales of sealskins. 6 Accounts for miscellaneous species
and discrepancy between 1967 and 1968 values.
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RELATION TO THE GOVERNMENT'S GOALS FOR COMMERCIAL FISHERIES

The Aquatic Living Commercial Resources
Program of the U.S, Department of the Interior
has the following goals:

® To provide for the growing and diversified
U.S. demand for fishery products of suit-
able quality and at acceptable prices to
the consumer;

® To develop a viable, competitive industry;

® To assure an optimum net contribution to

the national economy;

® To seek the means for bringing more of

the world's aquatic resources into eco-
nomic commercial production for the
benefit of all mankind; and

® To develop an adequate understanding of

aquatic life and its environment,

Our total domestic utilization of fishery
products was 17.2 billion pounds (round weight)
in 1968, nearly triple the 1950 utilization of
6.3 billion pounds, Per-capita utilization in-
creased from 41.6 pounds (round weight) to
85.7 pounds during the same period. We ex-
pect that by the year 2000 our total utilization
of fishery products will be about 37 billion
pounds.,

Within the limits of economic feasibility and
consistent with other national considerations
and goals, it is in the national interest that
domestic fisheries fill the U,S, needs for
fishery products., Such production is partic-
ularly needed when the total of the direct
Federal expenditures for fisheries and the
costs of industry is equal to or less than the
cost of obtaining fishery products from foreign
sources.,

Attainment of the goals requires the follow-
ing activities:

®Bringing new resources into economic
production;

®Increasing production through the expan-
sion of aquaculture and fish farming
practices;

®Providing the industry with reliable fore-
casts and improved information on the
resources to permit better scheduling and
utilization of harvesting and processing
capital and equipment;

®Encouraging and assisting the States to
adopt fishery management policies con-
sistent with overall economic goals;
®Providing financial assistance for needed
vessel capacity;

®Developing new harvesting and processing
technology to bring new resources into
economic production and substantially re-
duce the costs of present methods; and

®Cooperating with other countries in the
economic management of the international
fisheries.

Some of the most important problems facing
the fishing industry are economic. To solve
them, we need accurate and reliable measure-
ments of the forces that affect prices, costs,
gross and net incomes, consumer demand,
imports, and competition between fishery pro-
ducts and other foods. To judge probable
future trends, we need tounderstand the forces
that affect the present economic situation., To
make profitable adjustments in its operations,
the fishing industry must have reliable statis-
tical estimates of these factors andforces.

The Government (especially the Congress
and the U,S., Department of the Interior) must
have the results of economic research, in-
cluding an evaluation of the benefits accruing
to the taxpayer and the consumer, to test the
likely economic impacts of proposed legisla-
tion and of other possible policies (fig. 1).

The Division of Economic Research has an
important role in contributing to the economic
goals of fisheries by providing, through its
research program, essential information for
the use of the Congress, the Department of
the Interior, BCF, and other Federal and State
agencies.

This kind of research calls for scientists
in economics, statistics, mathematics, and
econometrics., Such research in fisheries is
very young, but we have learned a great deal
in the past few years., Economists with apti-
tudes for scientific analysis may find the
Division of Economic Research a good place
to develop their abilities and to contribute
significantly to the economic welfare of the
country.

Figure l.--Division Chief discusses relation of Bureau
programs to Government Policy,



FACILITIES FOR RESEARCH

The Division of Economic Research is ad-
vantageously located adjacent tothe University
of Maryland in College Park, Md, (fig. 2). It
occupies one-half of the top floor of the
College Park Office Building. The location
provides a campus atmosphere and environ-
ment that greatly contributes to the progress
of economic research. Since each economist
is also a member of the University of Mary-
land faculty (for a more detailed discussion
see Affiliations with Other Organizations
below), the Division has access to the Univer-
sity library and other facilities, Thus, the
economists have an opportunitytointeract with
other economists doing fishery and related
economic research at the University of Mary-
land.

The Division is well provided withcomputer
services. For convenience of data processing,
we installed a computer terminal with direct
tie-in with two computer systems, Economists

Figure 2,--University of Maryland campus,

who are interested in raw data listings, mul-
tiple regression runs, or other statistical
analysis can obtain data and program recalls
within minutes (fig. 3). Geological Survey of
the Department of the Interior handles our
large data-processing requests and provides
reasonably fast service.

Other facilities and services conducive to
research are provided. The professional staff
members have individual offices, Each econo-
mist has one-half of a secretary's time andthe
equivalent of one full-time researchassistant,
The Division also maintains a seminar room
for problem-solving discussions and presenta-
tion of academic papers. We maintain a sta-
tistical library and a full complement of eco-
nomic journals and essential books on fishery
economics and economics in general.

Figure 3.--Economists obtain instant retrieval from
computer terminal,

RELATION TO OFFICE OF THE ASSISTANT DIRECTOR FOR ECONOMICS

The Division of Economic Research is one
of three Divisions under the Office of the
Assistant Director for Economics. The Divi-
sion of Statistics and Market News carries
out the vital functions of collection, tabulation,
and dissemination of fishery statistics. In-
cluded in this Division is the Market News

Service, which has offices in major fishery
centers in the United States. The Division of
Current Economic Analysis keeps abreast of
more recent developments such as prices,
landings, and import fluctuations and is respon-
sible for analysis of the impact ofthese short-
run changes on the various U.,S, fisheries.



DIVISION ORGANIZATION AND RESEARCH STAFF

The Division of Economic Research has two
ranches, because the basic researchprogram
; designed to explore the two areas of (1) de-
land and marketing analysis and (2) supply
nd resource use (fig. 4).

The Branch of Demand and Marketing Re-
search is responsible for research on the
basic factors influencing the demand for major
fishery products. This research covers all
U.S. fisheries and seeks to discover the

Chief

Assistant

Secretary

Kinoshita

Goldenthal

\Eonch of Demand and Marketing Research

Chief Secretary
Nash Davis
Economists
Alexander
Miller

Regional Economists

Ann Arbor,)
Michigan

Greenfield

l@:nch of Supply and Resource Use Research

Secretary Chief
Sokoloski

Bremerman

Economists

Carlson
Cleary
Micuta

Noetzel

Figure 4.--Organization and staff of the Division of Economic Research.



effect of income and prices on the demand for
fishery products., This branch also collects
primary data on the consumption of fishery
products and the distribution of the products
through marketing channels, It analyzes the
marketing of fishery products to determine
how to improve efficienty in processing and
distribution. The various marketing levels
are studied to detect problems that may be
impeding development of fisheries and rec-
ommendations to alleviate these problems are
prepared., The branch reviews the economics
of fishery projects considered ifor funding by
other agencies, such asthe Economic Develop-
ment Administration,

The Branch of Supply and Resource Use
Research is responsible for research oncosts
and earnings of fishing vessels, development
of production functions for fishing enterprises,
and inquiries into advances in productivity in
various fishing sectors. This branch is re-
sponsible for analyses of the economic aspects
of international trade in fishery products. In
accordance with the provisions of Section 9(b)
of the Fish and Wildlife Actof 1956, the branch
investigates the trends in imports and in pro-
duction, employment, and prices in domestic
fisheries, The branch also keeps abreast of
biological research on stock assessment and
the general marine environment and includes
these elements in its analyses,

The results of many of the researchprojects
undertaken by the two branches are made
available through a Working Paper Series
begun during FY 1969 by the Division in order
to provide information for decision making, to
answer requests, to measure work output, and
to serve as a forerunner to eventual formal
publication,

Information developed in the two branches
is integrated into an economic model for each
fishery. The final systems model can be used
to answer questions regarding the effect of
imports on exvessel prices, the effect of fisha

ing effort on yields to capital, the effect of
changes in technologyon financial profitability,
and the impact of Government programs on
various fisheries (fig. 5). This approach con-
forms to the recently formulated BCF Master
Plan, which is designed to assess the problems
on a fishery-by-fishery basis, The Division's
economic studies will provide valuable input
for this Master Plan.

The Division also maintains close coordi-
nation with the economist in the Regional
Office at Ann Arbor, Mich.,, who works on a
broad range of fishery problems in that
Region.,

Most of the research staff have received
advanced graduate training in economics, and
many have their Ph, D, in economics or are
completing requirements for this degree.

Figure 5.--Staff discusses implications of future world
tuna demand,

CONFERENCES AND SYMPOSIA

In November 1968, the Division of Economic
Research sponsored a conference on the de-
mand for fishery products, It was attended by
researchers inthis field throughout the country,
The purposé of the conference was to draw
together, on the basis of fish species, all the
statistical demand relations computed by vari-
ous researchers, These demand equations, in
general, mathematically relate fish consump-
tion by species to various demand determi-
nants such as per.capita income and prices,
After much discussion, the economists agreed

upon a demand function (accepted as the best
thus far) for each species, The conference
was a success because it greatly helped the
Division of Economic Research collect and
classify the demand functions for each U.S.
fishery, The conference also was a guide for
further research in demand and marketing.
Results of the conference are available in
Working Paper No, 10 entitled, ""An Inven-
tory of Demand Equations for Fishery Pro-
céutiis“ by Darrel A, Nash and Frederick W.
ell,



AFFILIATIONS WITH OTHER ORGANIZATIONS

The University of Maryland, Department of
Agricultural Economics, provides a unique
opportunity for graduate and faculty research
on the economics of commercial fishing and
related industries. The Division of Economic
Research moved to College Park in order to
have better working relations between Govern-
ment and the academic community on the
crucial problems facing many U.S. fisheries.
All professional economists in the Division
are cooperating agents with a visiting faculty
rank in the Department of Agricultural Eco-
nomics and can serve on graduate guidance
committees, either as major or minor advisers.

This progressive arrangement permits
graduate students to work with experts in all
areas of fishery economics in developing M.S,
and Ph, D. theses projects. It is backed by a
strong academic program in Agricultural Eco-
nomics, Economics, Quantitative Methods, and
supporting fields in the science-oriented Wash-
ington area.

In addition to their full-time Government
jobs, some of the staff of the Division of
Economic Research teach part time at the
University of Maryland.

RESEARCH PROJECTS

The research projects of the Division of
Economic Research are organized into the
four fields shown in figure 6., Each project is
the responsibility of one of the economists in
the two branches.

Described below are the projects completed
in Fiscal Year 1969 and those whichwere con-

tinued or which are to be undertaken in Fiscal
Year 1970, These brief descriptions will
provide a better understanding of the nature,
scope, and usefulness of the research pro-
gram of the Division,

Division of

Economic Research

Demand and Marketing

Research

Supply and Resource
Use Research

Demand and Marketing

Program

Government Project

Evaluation Program

Supply and Resource
Use Program

Foreign Trade
Program

Figure 6.--Program areas of the Division of Economic Research.




PROJECTS COMPLETED IN FY 1969

About 30 research projects were completed
during FY 1969. The brief descriptions below
give the purpose of the project, the basic
findings, and the researchers. All of the re-
searchers listed are BCF staff members ex-
cept when otherwise indicated. The results of
many of these projects have been reproduced
and are available as Working Papers. Where
applicable, the number of the pertinent Working
Paper is included after the description of the
project.

BRANCH OF DEMAND AND
MARKETING RESEARCH

The projects completed in FY 1969 included
studies such as demand for fishery products,
analysis of factors affecting exvessel prices,
benefit-cost analysis, the economic potential
for irradiated fishery products, and the eco-
nomic impact of mandatory fish inspection,

Analysis of the Demand Determinants for
Various Fishery Products by Household

Purpose: To relate purchases of selected
fishery products to such factors as price, age
and education of homemakers, and income and
size of family,

Basic Findings: This study used data ob-
tained by Michigan State University from about
275 families during a 5-year period. The fol-
lowing conclusions on the effect of individual
variables on household fish consumption or
purchases were made: (1) A change (increase
or decrease) in the price of tuna, salmon, and
shrimp will inversely affect purchases but
not to the same extent; (2) a change in income
will result in a corresponding change in pur-
chases of shrimp and tuna but may not signif-
icantly affect salmon purchases; (3) households
with homemakers over 60 years old purchase
less shrimp, tuna, and salmon than those with
homemakers under this age; (4) one-person
households purchase more salmon and tuna
per person than other households; and (5)
households where the homemaker does not
have a high-school education purchase less
tuna, salmon, and shrimp than other house-
holds. The study can be used by industry to
determine what segments of the population
have the highest demand for certain products
and to adjust its marketing program ac-
cordingly.

Researcher: Nash

A Survey of Users of Fishery Products:
Processors, Institutions, and Retailers

Purpose: To expand upon available market-
ing information and to obtain data from market

levels not now covered for use in fishery
marketing research,

Basic Findings: Specific data were obtained
on (1) utilization of fishery products at major
distribution levels, (2) factors governing de-
mand for fishery products, (3) use of fishery
products relative to other food groups, and
(4) quality control problems and need for
advanced preservation techniques, The survey
was made by mail questionnaries. Mailing
lists were compiled from trade publications
and directories, and from lists of processors
and wholesalers published by BCF. The re-
turned schedules were edited, and the infor-
mation placed on computer tape for followup
retrieval and analysis (fig. 7). The survey will
provide a foundation for research to improve
the efficiency in marketing fishery products,

Researchers: Miller, Nash

Temporal Analysis of Demand Determinants
for Various Fishery Products at Wholesale

Purpose: To establish relations over time
between sales of fishery products and prices
of the products, consumer income, and prices
of competing products, These relations were
established for groups of fishery products and
for individual products,

Basic Findings: Data were obtained on an
annual basis for 15 to 20 years, and statistical
relations derived between consumption and
the above-mentioned variables. Our attempts
to establish statistical relations were generally
unsuccessful when several products and prices

Figure 7.--Staff reviews questionnaires of survey of
institutional fish purchasers,



vere combined, compared to those for individ-
jal fishery products or species. It was
zenerally found that the percentage change in
sonsumption for a given percentage change in
orice was higher for individual species than
‘or most food products. Increasing incomes
were related to increasing fish consumption,
»ut the percentage change varied widely by
species. The results show that for most of
he fishery products analyzed, expanding the
yutput will increase the revenue to industry,
Jovernment and industry can use the findings
0o predict consumption of fishery products,

Researcher: Nash

Analysis of the Economic Factors Affecting
Exvessel Prices

Purpose: To help the fishing industry, the
Congress, and Government administrators
inderstand how economic forces affect fish
prices.

Basic Findings: Economic and statistical
analyses showed that prices of all important
species of food fish were affected mainly by

changes in landings, imports, supplies of
competing foods, consumer incomes, gradual
changes in tastes and preferences, and by
marked seasonal changes in demand. The study
provides quantitative statistical measurements
of the effects of these factors upon prices.
Figure B8 shows the results of this research,
Estimates as these can be used as a guide to
sound policies for development, conservation,
and international trade. (This analysis is
available as Working Paper No, 22),

Researchers: Waugh (University of Mary-
land), Norton (University of Rhode Island),

Temporal Analysis and Demand Determinants
for Shrimp at the Retail Level, and Economic
Projections to 1990

Purpose: To investigate the nature of ag-
gregate demand for and the retail price of
shrimp.

Basic Findings: When income and prices
of substitute food items are held constant,
increases in shrimp prices result in less than

ESTIMATING EQUATION

I20h-
Price = 0.0379 - 0.0109q + 0.2071i
3. 9L* 5« 1T*
+0.011 cos 30t° + 0.008 sin 30t°
3.50% 2.11%
J16
R = 0.67 Variables
D-W = 1.12 q = quantity
*t - value i = personael income

time by months

Frice, QONOrs per pound

.08 s

OBSERVED

63 64 65

v
.04 ll11111.11111111llLll_L,LLJiLlLllllLilILL%léLLLl111114111111LllllLl»llllll

wy

6/ &8

Figure 8,--Price equation for yellowrail flounder at New Bedford, by months July 1962 to June 1965,
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proportionate decreases in per-capita con-
sumption. An increase in per-capita income
with no increase in prices will bring about a
proportionate increase in per-capita con-
sumption of shrimp. Figure 9 shows the
predictive quality of the statistical analysis
used. Total U,S. consumption of shrimp in
1967 was 254.9 million pounds (meat weight),
and the per-capita consumption was 1,28
pounds. On the basis of the projections made
in this study, total consumption of shrimp
will reach 360 to 401 million pounds (meat
weight) by 1980, and 488 to 585 million pounds
by 1990, The pere.capita consumption will
reach 2 pounds (meat weight) by 1980 and
2.40 pounds (meat weight) by 1990, A greater
understanding of the nature of demand and the
potentials of future consumption can help
industry managers plan their activities, in-
cluding harvesting, processing, importing, and
distribution. This understanding will also help
Government administrators establish prior-
ities. (The analysis is available as Working
Paper 15).

Researcher: Cleary

Economic Projections of the World Demand
and Supply of Tuna to the Year 1990

Purpose: To project the world demand for
tuna over the 1970-90 period and to reconcile
these estimates with available tuna supplies,

Basic Findings: When we consider the pro-
jected increases in world population and stand-
ard of living (i.e.,, per-capita income) over
the next twenty years, we estimate that tuna
consumption might rise from 1,320,000 metric
tons (1,450,000 short tons) in 1966 to about
4,900,000 metric tons (5,390,000 short tons)
in 1990, assuming the existence of 1966 rela-
tive prices throughout the projection period
and available tuna supplies (table 2), However,
if the maximum yield of tuna ona world basis is
no more than 2,600,000 metric tons (2,900,000
short tons), and most of this larger yield
can be achieved only by increased use of the
skipjack resource, it is highly probable that
costs and prices will rise and consumption
will be somewhat reduced. The main thesis
of this study is that the industry and Govern-
ment should make a maximum effort to develop
more efficient methods oflocating and harvest-
ing the underutilized skipjack resource. (This
study is available as Working Paper No. 18).

Researchers: Bell, Kinoshita

An Economic Justification for Recommended
Legislative Changes in the 1964 Fishing
Fleet Improvement Act

Purpose: To suggest changes in the pro-
visions and in the administration of the 1964
Act in order to avoid adding excess fishing
capacity to fisheries that are overfished,
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Table 2.--Projections of total world tuna cons

umption based on increases in population and

per-capita income for selected countries,* 1970, 1975, 1980, 1985, and 1990
(Round weight)

Cbuntry 1966 Actual 1970 1975 1980 1985 1990
------------------------------ iousandSmetrictons-~~=—r==a=mar ST L N
Jnited States
Cannedeses. 382.8 OISIYS 671.6 845.3 @558 1L e
[apan
IREW: «lsioie mn 35340 382.2 486.9 620.6 790.1
Canned..... 200 20.9 13.6 8.9 5.8 1,00222
Moball ..« 378.8 403,1 500.5 629.5 795.9 1,009.4
o=
Canned..... 159.0 2105 281.4 382.8 522.5 a8y
hina (Taiwan)
Rawssseesisse 38.0 SiEl gk 44,1 56.0 78] 210)5)
Canned.s... 6.8 12.8 2ET 63.7 146.0 334.7
Tohal ae » 44.8 47.9 7.8 15957 217.0 425.0
eru
BEWstas i 50.2 98.7 13%7.3 194.7 2inaL 387.4
pain
R B Waters aste . 31.8 S{0)nE) OS5 7Sisik 105.8 15352
Canned - S8 19.1 2159 b o4 2] 8085
iRoOLa L« o 69.6 49.4 724 97.5 1Lzt 183.7
)anada
Canned. . St/ 11.6 1552 1955 25.0 B2l
K.
Canned.... &6 6.5 6.5 6.3 6.2 6.0
urkey
HAWaslaie o 010 16.0 0 4.1 v 1.2 0.6
'otal abs el el 1538750 1,760.8 2y 26 3,0301.8 4,076.0
selected
countries.
jorld total?. 1,320.0 1,604.4 25,113.0 ATl 3,638.2 4,891.2

1 Prices held constant at 1966 value.

s Comprises Belgium, Luxembourg, France, Federal
Projected at 120 percent of total for selected

Basic Findings: In addition to the provisions
ontained in the Act, the following should be
-onsidered: (1) whether the fishery is regu-
ated; (2) whether the fisherycan supplylarger
1arvests in the long run; and (3) where ex-
enditures of limited subsidy monies will yield
he highest social benefit relative to cost.

Points (1) and (2) have been incorporated
nlfo the administration of the Act. We deter-
nined how much the administrators of the
1964 Fishing Fleet Improvement Act spent
n types of fisheries (fig. 10). (This report is
'vailable as Working Paper No. 5).

Researchers:
oski

Bell, Carlson, Nash, Soko-
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Republic of Germany, Netherlands, and Italy.
countries.

Economic and Governmental Factors Behind
the Different Growth Rates of U.S. Fisheries

Purpose: To determine the factors that
cause differing growth rates among the fish-
eries of the United States,

Basic Findings: Variation in the percentage
growth in landings among 17 major U.S. fish-
eries over the 1957-67 period could be ex-
plained on the basis of the following factors: (1)
income elasticity (i.e., the percentage changes
in real per-capita income); (2) annual
growth rate of imports; (3) productivity of
resource base; and (4) expenditures by BCF.
The variation in fishery growth rates was
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Figure 10,-=Disposition of funds under the 1964 Fishing Fleet Improvement Act, by case,

positively related to income elasticity, pro-
ductivity of the resource, and BCF expendi-
tures; and negatively related to the growth
rate of imports, As a result of this study, we
tentatively estimated that BCF expenditures
among the fisheries have an average benefit-
cost ratio of two to one, (The reportis avail-
able as Working Paper No. 13).

Researcher: Bell

Benefit-Cost Analysis for Various Gear
Projects Undertaken by BCF

Purpose: To estimate the benefits that would
accrue from investing public funds to advance
the technology of trawling.

Basic Findings: We analyzed how a newly
designed trawl system would affect the op-
eration of 21 otter trawl vessels of the Boston
offshore fleet. The development program was
divided into six phases: harvest system, trawl
design, automated shipboard handling of fish,
chemical treatment to extend shelf life, mois=-
ture loss inhibition, and harvesting and han-
dling system to utilize all the fish caught. The
total project would require expenditures of
about $500,000 over the course of 3 years. We
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calculated individual benefit-cost ratios for
all phases of the program, both with the full
system and independent of the full system.

Measured in terms of increments to the
gross total product and the reallocation of
manpower resources into more productive
channels, the benefits possible from com-
pleting the full program would produce a
benefit-cost ratio of between 14:1 and 17:1.
Thus, each dollar of investment in the trawl
system project would yield benefits of at least
$14, and up to $17, as applied to the 21 Boston
vessels., The area of greatest payoff would be
the development of a system to harvest the
total catch, To be most valuable the system
would have to produce protein meal for human
consumption, Developed independently, a pro-
tein meal system would have a 40 to 1 payoff;
developed as part of a full system it would
have a 55 to 1 payoff.

The findings of this study were used to
determine which projects would have the high-
est economic payoffs to industry and could
be undertaken at the BCF Technological Labo-
ratory in Gloucester, Mass, (This study is
available as Working Paper No. 26).

Researcher: Miller.



Market Potential and Economic Feasibility
for Irradiation of Selected Fishery Products

Purpose: To evaluate the commercial fea-
sibility of producing irradiated products from
pond-reared catfish, frozen shrimp, Pa-
cific sole, red snapper, blue crab meat, clams
and oysters; to estimate the rate of return on
the costs (private and Government) of develop-
ing a commercial irradiation process; and to
estimate the benefit-cost ratios.

Basic Findings: Catfish--Substantial divi-
dends in terms of direct public benefits could
be obtained by processing these products with
low-dosage irradiation. However, freezing of-
fers a feasible alternative method of pres-
ervation and the magnitude of benefits would
be scaled to the mix between the output of
frozen products and irradiated products. In
addition, to minimize processing costs a
fairly substantial quantity would have to be
available for irradiation. The feasibility of
irradiation processing for catfish appeared to
be quite speculative, and the Government de-
cided to forego intensive research on this
method. (This report is available as Working
Paper No. 2).

Frozen shrimp--Irradiation processing
would integrate well with present methods of
manufacturing frozen shrimp products. Data
from the U.S. Food and Drug Administration
indicate that about 11 percent of the shrimp
products are withdrawn from the market be-
cause of spoilage. Investment in irradiation
facilities that could eliminate about half of
this spoilage loss would bring excellent fi-
nancial returns to the industry. In each of six
designated geographical areas from South
Carolina to Texas, the marginal efficiency of
capital (internal rate of return) from invest-
ment in irradiation plants ranged from 32
percent to nearly 300 percent, computed over
an investment life of 15 years. (The internal
rate of return is the rate of compound inter-
est at which the present value of a project
investment would have to be invested now to
yield the earnings of the project investment
over its life). We also calculated the social
rate of return, which included the return on
investment in plant facilities plus the re-
search and development costs incurred by the
Government (table 3). On this basis, the in-
ternal rate of return was about 99 percent.
The outlook for irradiation-processed shrimp
warranted continued Government investment
in research and development to bring the
Process to a commercially feasible level.
(This report is available as Working Paper
No. 16).

Pacific sole--The resource can support a
catch considerably higher than the relatively
static 40 to 45 million pounds per year. The
profitability of significant expansion, however,
is questionable for several reasons: (1) The
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several species of sole and flounder caught
command very different market Prices, (2)
harvesting and processing are done within
strict price and volume agreements between
fishermen and pProcessors, (3) much of the
production is marketed regionally without
highly organized markets, and (4) the volume
of fish processed in any one location is not
sufficient to justify the commercial operation
of an irradiator. The Government will not
proceed with technical research onirradiation
of Pacific sole. (This report is available as
Working Paper No, 11).

Other selected species--Preliminary mar-
ket surveys indicated that irradiation proc-
essing of red snapper, blue crab meat, clams,
and oysters would not be economicallyfeasible
at the present time because of unstable sup-
plies, acceptable alternative methods of pres-
ervation, and other reasons. Technical re-
search on irradiation of the above species was
not undertaken.

Researchers: Miller, Nash.

Economic Effects of Minimum Quality
Standards for Plants That Process
Frozen Shrimp

Purpose: To determine how the imposition
of mandatory inspection and minimum product
quality standards would affect the capital re-

quirements and the rate of return to in-
vestment,
Basic Findings: Contamination of frozen

processed shrimp with food spoilage bacteria
has been the subject of study by the U.S. Food
and Drug Administration and other agencies.
The levels of contamination depend on sanitary
conditions in the plant. To reduce the level of
contamination, changes are required in plants
with unsatisfactory conditions of sanitation.
These changes refer to improvement of the
cleanliness of workers and improvement of
the equipment. The necessary changes will
require a considerable capital outlay even for
small processing plants. However, if as much
as two percent of frozen processed shrimp
can be saved from spoilage at current market
prices, it will be to the economic advantage of
these firms to install the improved practices.
(This report is available as Working Paper
No. 25).

Researchers: Nash, Miller.

BRANCH OF SUPPLY AND RESOURCE
USE RESEARCH

In F.Y. 1969, 14 studies were completed.
These studies covered a variety of subjects,
such as the analysis of fishing vessel opera-
tions and design, development and application
of economic models to fisheries, and the eval-



Table 3.--Estimated social rate of return and benefit-cost ratio from investment in shrimp
irradiation process, 1970-85

Social costs GraEE . Net i
Plant equip- social Operat%ng social e
Year | Research & | pont ¢ source Total benefitst costs benefits? ®
development investment
(1) (2) (3) (4) (5) (6) (7)
------------------------------------ Thousand dollarS———=-==m = m o e e
G0 170 170 -170
1AL S 180 180 -180
1972 . 365 365 -365
19981, 100 100 -100
1974... 75 7D -75
19755 6,501 6,501 -6,501
1976.:« 1.,1033 1,033 24,364 6,805 17,559 16,526
1977 . 62 62 25,819 75095 18,724 18,660
1978.. 61 61 275589 7,443 19:956 19,895
19797 ol Sill 28,430 7,589 20,751 20,750
1980. . 56 56 29,736 8,000 21,736 21,680
1981.. 1,688 1,688 3y 295 8,300 22,935 21,247
1982. . 44, 44y 32,265 8,509 23,756 23,712
1983.. 73 73 34,010 8,854 25,156 25,083
1984. . 69 69 35,629 o el 26,452 26,303
1985. . 63 63 37,128 9,476 27,652 2o
Marginal efficiency of capital (rate of return) = 99%
Benefit-cost ratios
Interest rate Benefits Costs Ratio
Percent Thousand dollars Thousand dollars
4 147,424 8,401 17.5
6 120,691 T3 16.0
8 99,463 6,792 14.6
10 82,490 6, 144 1808
15 53,020 4,861 10.9
20 35,236 3,924 9.0
25 24,118 3,223 75

1 Derived from spoilage loss savings of 6 percent of total output of processed shrimp products.
2 Assumes irradiation source cost @ $0.40/curie, source efficiency 30 percent.

3 Column (4) minus column (5).
4 Column (6) minus column (3).

uation of certain State and Federal programs
and proposals affecting the fishing industry.

Costs and Earnings in the Boston Large-
Trawler Fleet

Purpose: To provide industry and Govern-
ment with information on the economic per-
formance of the Boston-based large trawler
haddock fleet (vessels of at least 150 gross
tonnage).

Basic Findings: Over the 10 years 1957-66,
average annual landings per vessel dropped
10.3 percent. The average price for fish,
however, increased 11.4 percent. Thus, the
average gross revenue of $246,000 per vessel
remained unchanged. There were positive
correlations among fishing effectiveness (ex-
pressed in terms of quantity landed per day
at sea), the size of the vessel, and particularly,
the horsepower of the main engine of the
vessel. In addition, the larger vessels spent
more days at sea than the smaller ones. As
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a result of the combination of these factors,
the average annual landings of the largest
vessels were more than twice the landings
for the smallest vessels., Annual operating
profits (before depreciation and taxes) for
the last 3 years studied ranged from $1,500
for the small vessels to $62,000 for the larg-
est vessels,

Assuming that 50 percent of the construc-
tion cost of new vessels which might enter
this fishery will be subsidized, we expect a
rate of return on investment (before taxes)
of 6 percent for small vessels and 17 percent
for large vessels (table 4). Without a con-
struction subsidy, new vessels of the same
type as those in the studycould not be operated
efficiently enough to yield a rate of return
sufficient to attract new capital., (This study
is available as Working Paper No, 7),

Researchers: Noetzel, Norton (University
of Rhode Island)

Table 4.--Main characteristics and financial
performance of Boston trawlers by size clas-
sification, 1957-66

Vessel class

Item
A B C D

Characteristics:
Length in feett...... 99 98 111 120
Gross tonnagel....... |[163 218 241 238
Horsepowert.......... |420 500 525 800
GRCWmOTS e s s s itelore s ST RO B 17

~--~1,000 dollars=---

U2 209 224 283
195 221 299 408

Equity capital®..ee....
Gross revemue, per

vessel.
Profits, per vessel:
Before; taXes s .avieie sas 8.6 5.2 24.9 48.9
ATHEr TaXeSaie s oo aimmione B ke s O 9L/ B S
Return on investment,
per vessel:
------ Percent=------
Befare! taXes: « v e e Gl | 2o Jalal Sl
AT er S EEXE S sieie o0 o0 o0 1t L LR g eSS

1 Average of the vessels in each class.
e Assuming a 50 percent construction cost
subsidy and zero amount of borrowed capital.

Application of Investment Model to Catfish
Farming

Purpose: To use a theoretical mathemati-
cal model to determine optimum investment
Planning in the channel catfish farming in-
dustry of Arkansas.

Basic Findings: With initial average profits
of $0.20 per pound and initial price of land,
including buildings and equipment, close to
$800 per acre, the initial investment policy
of a hypothetical firm engaged incatfishfarm-
ing would be the continuous purchase of ad-
ditional capacity. Higher initial average profits
would result in larger maximum capacities,
up to a limiting size, beyond which further
increases in profits would result in increases
in net worth but not in capacity., The invest-
ment policy of the firm was determined to be
very sensitive to initial prices of capacity
higher than $800 per unit, and no new capacity
would be added if prices reached $1,500 per
acre, Profit accumulation and, therefore, in-
vestment decisions appeared to be sensitive
to changes in the interest rate paid for fi-
nancing additional capacity. (This report is
available as Working Paper No, 1),

Researchers: Thompson, Mange (Contract
with University of Missouri, BCF Contract
No, 14-17-0007-503).

Determination of the Optimal Groundfish
Vessel Design for New England

Purpose: To design an optimal vessel for
the Georges Bank fishery and to measure this
optimum in terms of return on inve stment,
taking into consideration climatic and biologi-
cal conditions and differences in engineering
practices and types of gear.

Basgic Findings: The optimal vessel, as de-
termined by this study, contains many char-
acteristics of the design and construction of
both the Old Colony and BCF's Delaware II,
two new vessels. The general configurations
are also similar (fig. 11 and table 5). Notable
exceptions are that the optimal vessel has a
boom to assist in hauling and dumping the
cod end and a 120-foot headline length net in
addition to more standard size nets. Thelarge
net and the standard net could be interchanged
depending on weather. Our suggestions on t'he
possible return on inve stment correspond W}th
recent performances of the Old Colony de sp1Fe
a lesser resource base than we assumed in
the study.

Both the design itself and the computer pro-
gram used to generate this design provide
additional information to assist BCF in formu-
lating and enacting programs that affect the
harvesting sector of the fishing ; industry.
(This report is available as Working Paper
No. 3).

Researchers: Ocean Research Corporation
(BCF Contract No, 14-17-0007-788), Sokoloski

(monitor).
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Figure 11.-~Design for optimal groundfish vessel.

Table 5.--Characteristics of an optimum
groundfish vessel

Characteristic Unit Quantity
Length, waterline..... TEET6 - o - 116.0
Length, overall....... Feetb.onvens 12552
Beamie siaiteioielole S 50 G Feebiee e 2817
Depth (from main deck) |Feet....... 16.0
Cubic NUMBEY« . <« «sms Cubic feet. 23,315
Size of fish hold..... Cubic feet. 11,386
Displacement, at Tonsiis e 507.4

departure.
Displacement, at Tonseaette 600.6
arrival with full
load.
Fuel and oil capacity. | TonS....... 50.6
Fresh-water capacity.. | TOnS.eeeess 7.4
Main engine, contin- Horsepower. 1,030
uous shaft.
Auxiliary generator... | Horsepower. 112.9
Trawl winch........... | Horsepower. 110
Vessel speed...ceecsss Knots/hour. 12.5
Sz OFf [CTEWe s e vio sisisiv s Number..... 16
Accommodations...c.se. | Berths..... 19
Owners' investment.... |Dollars.... 835,000
Gross revenue! ....... |Dollars.... 705,000
Return on investment.. | Percent.... 11.1
Crew's share......... . | Dollars/man 21,850

1 For net with headline length of 85 feet.
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The Economics of Polish Factory Trawlers
and Freezer Trawlers

Purpose: To provide the U.S., fishing in-
dustry with information on the economics of
the operation of Polish factory trawlers and
freezer trawlers in the Northwest Atlantic.

Basic Findings: During the 5 years, 1961-
65, a factory trawler spent, on the average,
270 days at sea per year. Almost 97 percent
of the production of factorytrawlers originated
in the Northwest Atlantic fishing grounds. The
catch per vessel averaged 4,688 metric tons
(5,157 short tons) per year, from which 1,879
metric tons (2,067 short tons) of frozen fish
and fillets, 495 metric tons (544 short tons)
of fish meal, and 111 metric tons (122 short
tons) of fish oil were produced. Products
landed in home ports averaged 853 metric
tons (938 short tons) per trip. The average
rate of return was estimated as 8.2 percent of
the vessel's construction cost.

The U.S. fishing industry can use this in-
formation in planning and operating vessels
of this type in the Northwest Atlantic. (This
report is available as Working Paper No. 9).

Researcher: Noetzel



Bio-Economic Model of a Fishery

Purpose: To reconstruct the economic
model used historically in fishery economics
(Gordon model) into a model more compatible
with classical microeconomics,

Basic Findings: Starting from a simple
fish population model and the theory of the
interaction of fishing activities with a fish
population, we built a model that shows the
decrease in the quantity landed by one vessel
as more vessels are added to the fleet. We
made simple assumptions regarding costs of
operations and developed a series that com-
pared the cost of producing 1 pound of fish
with the costs of producing additional quan-
tities of fish, We then developed the relation
of cost to demand and the criteria for proper
management of a fishery under static condi-
tions. Lastly, the criteria for management of
two species fisheries or two locationfisheries
were shown,

There is great potential for improving the
management of the nation's fisheries. This
improvement requires a sound theoretical
basis for applied analysis. This project was
designed to provide this foundation. (This re-
port is available as Working Paper No. 12).

Researcher: Carlson

An Economic Analysis of Mackerel Vessel
Operations

Purpose: To describe and document the
economic conditions of the San Pedro mackerel
fleet, and to present a model with which pros-
pective vessel owners may predict cost and
earnings under varying conditions of catch
composition,

Basic Findings: Little relation was found
between gross revenue and vessel character-
istics such as capacity, horsepower of the
main engine, or age. Three possible causes
for this lack of relation may be: the nature of
the fishery, difficulty of catching the fish, and
insufficient information on fishing effort and
landings. In general, the fleet operates under
unhealthy economic conditions. The fact that
few vessels showed reasonable returns to
capital and labor in recent years, coupled with
current estimates of large under harvested
stocks off the California coast, indicates that
it is economically feasible to expand the fleet
by using surplus vessels from other fisheries.
At present catch rates and fish prices, new
vessel construction would not be economically
feasible, even with a construction subsidy.
This situation might change if catch rates and
efficiency can be increased through tech-
nological improvements,

Researchers: Noetzel, Perrin
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Groundfish Trade Investigation Under Sectio
9(b) of the Fish and Wildlife Act of 1956 .

Purpose: To assess the role of imports of
groundfish on the domestic groundfish in-
dustry,

Basic Findings: U,S, landings of groundfish
declined 25 percent over the 1954-67 period,
During this same time, total groundfish im-
ports increased sharply. Imports were 107
percent higher in 1967 than the annual average
of the 1954-56 period. As a result of the rapid
increase in imports, the exvessel price of
groundfish was about 1.6 cents per pound
lower than it would have been had the relation
of imports to total consumption during the
1953-67 period been the same as during the
1947-52 period. The lowered exvessel price
of groundfish, due to imports, coupled with
rising production costs, caused a decline in
domestic production and a corresponding at-
trition of capital and labor. (The results of
this investigation are issued as The Effects
of Imports on the United States Groundfish

Industry, report of the Secretary of the In.
terior to the President and the Congress,
May 1969).

Researchers:
of Rhode Island)

Van Meir, Norton(University

An Incentive Plan to Aid Distressed Fisheries

Purpose: To develop an incentive mecha-
nism to accelerate the development of fish-
eries for underutilized species, with particular
emphasis on providing a profitable alternative
to a depressed fishery.

Basic Findings: An incentive program may
be designed to use price as the main factor
for stimulating fishermen to catch under-
utilized species. This stimulation is provided
by a supplementary increment to the market
price received by fishermen, as shown in
table 6. This incentive program would accom-
plish the twofold aim of providing sufficient
profits to support the additional costs (and
risks) of conversion to the new fishery and
ensuring a continuing supply of fish to the
wholesale and retail segments of the industry.
The program will be complemented by de-
veloping markets for the products of the new
fisheries. In addition, financial assistance
will be provided for any necessary conversion
of gear, vessel, and processing equipment,
Programs may be designed for as long as 3
years and then terminated when these new
fisheries can be considered self-sufficient,
or when it is realized that the problems of
development are then insurmountable, Suc}n
a program could assist New England haddock
fishermen whose livelihood is being jeopard-



Table 6.--An example of the operation of the price incentive mechanism

(1) (2) (3) (4) (5)
ficce ‘ Individual | Total price
d Incentive
Rxaupte average Gu;;:zzee igzrement landings to fisherman
market price (3) + (4)
price
--------------------------- Cents pPer PolNA==-——Eoeam e e e e
Fisherman
A; Average...cecseesvas 4 6 2 4 6
B: Below average..... 5o 4 6 2 2 4
C: Above average....s.. 4 6 2 6 8

Fisherman A, with average fish, receives 6 cents per pound, the guaranteed price. Fi§hermar.1 B,
with below average fish receives 4 cents per pound, or 2 cents at the market plus the incentive
increment of 2 cents, which is the difference between the fixed price and the average montl.lly
landings price. Fisherman C receives 8 cents per pound, or 6 cents for his above average fish plus

the 2-cent increment.

ized by a depleted resource and could help
any other fishermen in a similar situation
elsewhere. (The report is available as Work-
ing Paper No. 14),

Researchers: Carlson, Sokoloski

The Relation Between Vessel Subsidy Per-
centages and the Rate of Return on Investment
for Various Technologies and Scale Levels:
The Groundfish Fishery

Purpose: To examine how various levels
of vessel construction subsidies affect the
rate of return on investment for a Boston
trawler fishing on Georges Bank.

Basic Findings: Techniques of systems anal-
ysis were applied to six representative de-
signs of vessels: three side trawlers of 160
to 260 gross tonnage, and three sterntrawlers
of 260 to 425 gross tonnage. At zero subsidy
level, only the stern trawlers show a small
net profit (from 1.4 to 5.5 percent of total
assets); for the three side trawlers, costs
are just covered by revenue (no return on
inve stment), At subsequent subsidy levels: 30,
40, 50, and 60 percent of construction costs,
the rates of return for the smallest stern
trawler are: 8.7, 10.1, 11.9, and 14.4 percent,
respectively, These rates are decreasing with
growing capacity of a stern trawler (the larg-
est stern trawler shows only an 8.6 percent
return at the 60-percent subsidy level). For
larger vessels, a correspondingly higher pro-
ductivity does not offset the fixed charges
against the larger capital investment. This
situation is due to the particular nature of
the constraints of labor (existing lay system),
and the nature of the product (fresh fish in
ice, requiring short trips with excessive un-
utilized capacity).
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This study provides the Government with
guidelines for allocating vessel construction
subsidy funds to the fishing industry. (The
report is available as Working Paper No, 4).

Researchers: Marine Technology, Inc. (BCF
Contract No. 14-17-0007-957), Noetzel; Proj-
ect monitors: Bell, Nash, Sokoloski

Economic Feasibility of Seafood Processing
in the Inner City of Milwaukee

Purpose: To investigate the economic fea-
sibility of creating jobs within the inner city
of Milwaukee by processing fish and shellfish
harvested in the coastal areas of the United
States.

Basic Findings: Given certain prerequi-
sites, a seafood-processing operation in Mil-
waukee could prove feasible. Marketing efforts
by industry and BCF have demonstrated that
aggressive promotion increases the demand
for quality seafood in the Midwest. A reliable
source of supply has usually been the major
factor in developing successful Midwestern
markets., Several sources of unprocessed sea-
food from Alaska, the Gulf of Mexico, and New
England are promising, but they need to be
made more reliable, Although transportation
will be important in the total cost it should
not be prohibitively high for most seafood
items, unless there is direct competition witn
the same item processed near the point of
landing. Because the success of a processing
operation is sensitive to price margins, it is
necessary to develop and maintain a reputa-
tion for dependable volume and quality. This
effort will require notonly aggressive market-
ing but also capable management of the pro-
duction, By combining BCF expertise in



sources of raw material, processing, market-

ing, and economics, we can advise private

Jroups and other Government agencies on the
=conomic feasibility of expanding income and
=mployment by developing a seafood process-
ing industry. (This report is available as
Working Paper No. 19).

Researcher: Cleary

An Economic Evaluation of Columbia River
Anadromous Fish Programs

Purpose: To evaluate the benefits andcosts
of the continuing public program that is aimed
at maintaining Columbia River anadromous
fish (salmon) runs.

Basic findings: Available information does
not support the contention that the Columbia
River anadromous fishery will be lost in the
next few years. We calculated the appropriate
amount of resources, justified by economic
criteria of consumer welfare, that should be
committed to preserving or improving Colum-
bia River anadromous fish runs, Our analysis
indicated that if a benefit-cost analysis had
been made in the 1930's (assuming today's
data could have been estimated then) the anad-
romous fish program would not have been
justified economically, If past costs are not
included in the benefit-cost calculations, the
benefit-cost ratio indicates that continuation
of the Columbia River anadromous fish pro-
gram is economically justified, The ratio of
benefits to costs discounted to the year 2000
is 1,66 to 1,00,

Such economic analysis serves animportant
role in weighing alternative uses of our Na-
tion's natural resources and in providing
criteria for the justification of expenditures
on public work projects. (This report isavail-
able as Working Paper No. 17.)

Researcher: Richards (formerly affiliated
with BCF Division of Economic Research).

An Economic Analysis of Policy Alternatives

for Managing the Georges Bank Haddock
Fishery

Purpose: To analyze various management
schemes for the haddock fishery to enable
society to achieve economic and efficient
allocation of resources to fishing.

Basic Findings: A management policy with
the goal of maximum net returns above costs
would produce dramatic profits for the indi-
vidual vessel. At the same time, it is most
limiting in terms of use of the resource (57
Percent of the maximum sustainable yield).
A policy of maximization of economic rent,
however, raised the utilization of the resource
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to about 98.9 percent of maximum sustainable
yield. This policy turned out to be the most
liberal approach to utilization of the resource
that was consistent withefficientuse of limited
economic resources, (This report is available
as Working Paper No. 21).

Researcher: Van Meir

Economic Impact of the Closure of Lake
Superior and Parts of Lake Michigan

Purpose: To determine the extent of eco-
nomic hardship that Upper Great Lakes com-
mercial fishermen have suffered because of
prohibition (instituted in 1968) of large-mesh
gill nets in Michigan and Wisconsin waters of
Lake Michigan.

Basic Findings: We estimated that gill net
restrictions in ILake Superior and northern
Lake Michigan have adversely affected the
income of at least 200 commercial fishing
operations providing full or part-time em-
ployment for 250 to 350 fishermen. Further
gear restrictions and closures in the Upper
Great Lakes, could affect adversely the in-
come of over 300 commercial fishing opera-
tions. Steps should be taken to incorporate a
limited entry program into the overall fish-
eries management programs of the Great Lakes
States.

The details of phasing out part of the
existing fishery must be planned and must be
reconcilable with overall management pro-
grams. (This report is available as Working
Paper No. 6).

Researcher: Cleary

Some Elements of an Evaluation of the Effects
of Legal Factors on the Utilization of Fishing
Resources

Purpose: To determine those items thatare
basic to an investigation of legal (institutional)
barriers to the optimum utilization of fishery
resources.

Basic Findings: The complex mix of local,
State, and Federal laws relating to the man-
agement of fishery resources represents a
paradoxical attempt to assure that these re-
sources remain available to all citizens while,
at the same time, trying to conserve the re-
sources by limiting the fishing effort. If labor
and capital are not limited in their access to
the resource, conservation must be attempted
by limiting the quantity harvested, using less
efficient techniques, closing areas or seasons,
or by other actions. The results areplecgmeal
ad hoc conservation at the price of inefficiently
harvested products and higher costs to the



consumer., Compounded by the activities of
many overlapping management agencies, the
overall thrust is to maximize the number of
U.S. fishermen trapped in an inefficient in-
dustry that is unable to compete with fisher-
men of other nations that also supply the United

States with fishery products, Specific sugges-
tions are given for research and management
(including regional commissions), (This report
is available as Working Paper No, 8).

Researcher: Sokoloski

FISCAL YEAR 1970 PROGRAM

During FY 1970, the Division's research
program will consist of studies in the follow-
ing major areas of fishery economics:

Fishery-by-fishery analyses of demand,
consumption, marketing, and operating
efficiency.

Studies of the effects of economic, social,
and political barriers.

Foreign trade.

Policy and benefit-cost analyses,

A brief description of the studies in each of
these categories to be completed or initiated
in FY 1970 follows.

FISHERY-BY-FISHERY ANALYSES OF
DEMAND, CONSUMPTION, MARKETING
AND OPERATING EFFICIENCY

The following studies of demand and the
factors that affect demand will provide infor-
mation for more efficient marketing of fishery
products., Additional studies, such as the
potentials for expanded markets and economic
analyses of fishing, processing, and distribut-
ing methods, will be useful in determining
where improvements are needed to have an
economically viable fishing industry and to
assure adequate supplies of fishery products.

Analyses of Fish Consumption in Households
in Relation to Various Social, Demographic,
and Economic Characteristics

Purpose: To provide a data base for com-
prehensive and detailed studies of the relation
between household purchases of fishery pro-
ducts for home use and purchases away from
home and the principal economic and demo-
graphic factors affecting these purchases.

Data on food purchases and prices were
obtained from a personal interview survey by
the U.S. Department of Agriculture during
1965 and 1966 and from a Michigan State Uni-
versity study of the purchases of about 275
families. These data were useful for testing
many hypotheses on how economic and other
household characteristics affect fish pura
chases, These data, however, lack either
certain socioeconomic characteristics or suf-
ficient detail. An additional survey will provide
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complete information on fish purchases from
about 1,500 families. We will obtain the char-

acteristics on income and household size;
age, education, and occupation of household
head; age and sex composition of household

members; and race, religion, and geographic
distribution of households, Table 7 shows the
preliminary results for the first quarter of this
survey. The fishing industry will find these
results useful for directing the marketing of
fish among consumer groups with the desired
household characteristics. The data will also
satisfy a variety of industry and Government
needs for information.

Researchers: Market Facts, Inc.,
Contract No. 14-17-0007-970), Nash

(BCF

Analyses of Factors Affecting the Demand for
Selected Species of Shellfish

Purpose: To specifyandestimate structural
relations of the variables affecting the demand
for clams, crabs, oysters, scallops, and shrimp
at different market levels; and to estimate the
impact of the variables on prices of these
species,

Multiple-equation models will be used to
specify the interrelations of the factors af-
fecting prices, landings, and movements of the
different species of shellfish at the exvessel,
wholesale, and retail levels, as well as for
imports and for stocks. The models will be
useful in evaluating the impact of (1) changes
in supply and prices and (2) Government
policies, such as vessel subsidy and price
support programs, that are in effect or under
consideration.

Researchers: Sun (University of Maryland,
BCF Contract No. 14-17-0007-965 (G)), Doll
(University of Missouri)

Consumer Demand Analyses for New England
Groundfish With Special Emphasis on the
Long-Run Impact of a Recent Roman Catholic
Church Decree

Purpose: To determine long-term reactions
of consumers to the decree of Catholic Bishops
of the United States that Catholics may eat



Table 7.--Relation between per-capita consumption of selected species of fish and shellfish and various socio-economic characteristics, February, March, and April 1969

Specialty Items Fresh and Frozen Canned
FISH
Clam Had- | Floun- | Hali- | Ocean Cat- sar- | Sar- Crend
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Other..sss. 5 A {o) .0 A .6 -l .6 ik b ol o2 .0 1.8 .2 7 .0 .0 oL .0 1.0 3.2
Not specified....... .0 .0 4 4 L ol Sl .0 ol 3 .0 .0 Hd o1 o7 0! .0 -0 .0 .8 129
Income per capita
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] Occupation
—
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Education
Less than 4 years of <L il .1 3 3 b .2 .2 o1 5 2 .1 1.5 .6 .8 L o1 sl <1 1.8 3.6
high school.
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college.
College graduate.... .1 .0 At .2 ) .0 ik 2 [k .2 .1 .0 1.0 3 .6 .0 .0 .0 .0 9, 2.1
Not specified..... as «L .0 o2 "3 .0 .0 5 .0 .0 o7 .0 .0 1.2 1 1.2 .0 .0 .0 .0 1.3 2.8
Region
New England......... 2 .0 2 b o o E .6 2 .1 0 .2 .0 1.6 +3 1.1 ol .0 «1 .0 1.6 3.6
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1 Other socio-economic characteristics such as age of head of household, household income, and age of children in household were not included in this table, although available.



meat on Fridays. The main hypothesis is that
such a lifting of restriction has had nolong-run
effect on the demand for New England ground-
fish., This study is based upon monthly obser-
vations on exvessel prices and other demand
determinants over the 1957-68 period. The
results of this inquiry will help establish the
need for BCF marketing programs and aid
industry in reacting to possible changes in the
demand for groundfish products. Figure 12
shows the results of the impact of the decree
in the short run.

Researchers: Bell, Kinoshita
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< Before Decree —— «— After Decree——

NORMAL AND
ACTUAL PRICES

Price, dollars per pound
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Dec. Dec.
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Figure 12,--Effect on prices for seven New England fish
and shellfish species before and after the Roman Cath-
olic decree on meatless Fridays.

Demand for Fish: A Multiple Market
Approach

Purpose: To estimate how the consumption
of some of the major fishery products is af-
fected by changes in the prices for a particular
fishery product, for other fishery products, and
for other consumer goods,

The study will show how purchases of fishery
products fit within the overall goal of satisfy-
ing the total desires of consumers, subject to
the constraint on disposable income. The ex-
panding demand for fishery products will be
compared with estimates of the quantity that
could be harvested from the fishery resources.
We will determine the optimal distribution of
capital and labor among fisheries to meet the
expected demand,

The results of the study can be used for
decisions on the allocation of construction
subsidies and other BCF expenditures for
fishery development.

Researcher: Fullenbaum (University of
Maryland student working on Doctoral Disser-
tation)
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Economic Projections to the Year 2000 of the
Demand for Major U.S. Fishery Products

Purpose: To make long-range demand pro-
jections for the major U.S. fishery products,

On the basis of completed demand analyses,
we will obtain information on the variables
that affect fish consumption, To make projec-
tions of fish consumption, we will project these
variables (where not adequately done by other
agencies) and incorporate them into the demand
relationships.

Long-range projections are essential to
Government policy development, These proj-
ects will be a prime ingredient of the Master
Plan. To have a voice in planning the future,
we must understand what effects the present
trends will have, We can then work toward
changing any undesirable trends.

Researchers: Waugh (BCF Contract No. 14-
17-0007-965(b)), Bell, Nash

An Analysis of Marketing Margins at Various
Levels of Distribution for Major U.S.
Fishery Products

Purpose: To determine the margin added af
each level of distribution for major fishery
products so that we can compare the market-
ing margins of various fishery products and
of other food products,

Differences in marketing margins may exist
among fishery products and at different levels
of distribution., Marketing margins for fishery
products may also differ from margins for
other food products. Where differences are
marked, we will make a detailed analysis of
the costs and apparent profits that make up the
margin, In this manner, specific areas for im-
proved efficiency will be revealed and we car
formulate remedies.

Inasmuch as fishery products compete witk
other food products in the marketplace, our
goal is to streamline the distribution process
throughout all phases,

Researchers: Miller, Nash

Marketing Analysis of Fishery Products at
Three Levels: Processors, Institutions,
Retailers

Purpose: To determine: (a) the utilization
of food fish resources by type of process, type
of consumer, and the geographic location of
major consumer types; (b) the principal fac-
tors governing demand for various fishery
products by various consumer groups; and
(c) need for the development of new preserva-
tion techniques to reduce spoilage loss and to
improve the quality of the product,



We hypothesize that consumption patterns
for fishery products differ markedly among
the major user groups (hospitals vs, schools,
for example), The variations relate not onlyto
species but also to methods of processing and
preservation. We also hypothesize that various
user groups have different problems of quality
control and have particular needs for improved
preservation techniques. To test these hypo-
theses, we will use data obtained from a mail
survey of the three segments of industry, We
have designed the study to provide information
on marketing problems and to determine how
to improve processing and marketing.

Researchers: Nash, Miller

A Framework for Analyses of the Distribution
System for Fresh Salmon

Purpose: To determine whether improve-
ments can be made in the distribution system
for fresh salmon and if potentials exist for
market expansion.

We will study all stages of the distribution
system from landings to retail stores and will
develop a simulationframework to describe the
present system and to evaluate the effects of
proposed changes., The model will identify the
costs of individual processing and distribution
operations and the costs and profits of groups
of operations. By quantifying the costs, we will
provide a basis for comparing the relative
efficiencies of individual firms operating atany
stage in the system. Data for the model will be
obtained from producers and processors of
fresh salmon and from distributors and trans-
portation companies. This project is designed
to detect opportunities for improving the
marketing of fresh salmon and will provide a
model for studying the distribution of other
fishery products.

Researchers: Oregon State University (BCF
Contract No., 14-17-0007-991), Miller (moni-
tor)

Investigation of Alternative Market Outlets
for Stonington, Conn. Fisheries

Purpose: To determine whether new proc-
essing plants or new markets can revitalize
the local fishing industry, which has been de-
clining in recent years.

The fishing vessels based at Stonington,
Conn, are day boats, and the fish, whenlanded,
are among the freshest along the Atlantic
Coast, After landing, however, the fish de-
teriorate in quality as they are trucked to the
Fulton Fish Market for marketing and distri-
bution, We are studying the potential markets
for whole fish shipped directly from Stonington
to nearby pcpulation centers. We will study
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whether select restaurants might be potential
outlets for this high-qualityfish, Perhaps there
will be ways of reducing the costs of marketing
and providing a higher quality product,

Researcher: Nash

Design Study for New England Shrimp
Vessel

Purpose: To design an optimum vessel for
the developing New England shrimp fishery,
This optimum is to be finally measured not
only in terms of the vessel's return in invest-
ment but also whether it meets the special
requirements of climate, biology of the shrimp,
and differences in engineering and gear de-
sign,

This study will test the hypothesis that the
development of this fishery can be accelerated
considerably by using vessels designed spe-
cifically for New England shrimping., We will
combine all existing knowledge on the tech-
nology of shrimp fishing, the location and
distribution of existing stocks, and sundry
environmental variables. Much of this infor-
mation will result from ongoing programs of
the BCF Exploratory Fishing Base at Glou-
cester, Mass,

This fishery has developed rapidly, The in-
formation generated in this study, particu-
larly the advisability of converting existing
vessels or building new vessels, will help
BCF contribute to this development, This in-
formation will also be valuable to the shrimp
fishery in Alaska where the species and many
technical aspects are similar.

Researchers: Ocean Resources, Inc, (BCF
Contract No, 14-17-0007-997), Sokoloski (mon-
itor)

An Analysis to Determine Optimum Shrimp
Fishing Effort by Area

Purpose: To determine the necessary con-
ditions under which the fleet can catch a cer-
tain quantity of shrimp from a given area and
make these catches at the least cost.

We will test the hypothesis that more effi-
cient use of capital and labor can be achieved
through allocation of fishing effort in time and
space, Using linear programing techniques for
minimizing an objective function, we will pre-
sent a model for the Dry Tortugas shrimp
fishery, This model will enable us to decide
how to allocate the existing fleet (by size
classes) to three Florida ports that are close
to the fishing grounds in such a manner that
the total costs of production will be mini-
mized.

This analysis will be a foundation for a
larger project to devise an economically logi-
cal plan for the allocation of effort among
fishing grounds and landings among ports.

Researcher: Sokoloski



An Economic Analysis of the Relative
Efficiency and Earnings of Shrimp Vessels

Purpose: To determine the relative effi-
ciency of Gulf shrimp vessels, with respect
to vessel characteristics (size, horsepower,
and age); the migratory character of the
fishery; and the size of transshipments of
catch.

We will test the hypothesis that the return
to capital and labor is positively correlated
with certain vessel characteristics and with
the migratory character of fishing. Revenues
and costs of operation will be analyzed with
respect to size, horsepower, and age of ves=-
sels, and with respect to local and migratory
fisheries. We will study the extent of trans-
shipment practices on various fishing grounds
and the effects of these practices on revenues
and costs, We will use statistical analysis to
determine what size of vessel will yield the
highest returns to capital and labor.

In making decisions on investments and in
achieving the maximum economic benefits from
the input of capital and labor, the prospective
shrimp vessel operators should consider not
only maximization of physical production
(which seems to be the present trend) but also
production costs.

Researcher: Noetzel

An Analysis of the Determinants of Landings
for (a) New England Groundfish Vessels;

(b) West Coast Tuna Vessels; (¢) Gulf
Shrimp Vessels

Purpose: To estimate the relation between
vessel landings and vessel characteristics.
Once this relation is established, the esti-
mated equation may be used to predict the im-
pact of different kinds of vessels on the re-
source base and to serve as a device to
estimate standard fishing days. Data will be
obtained directly from the BCF Division of
Statistics and Market News.

Researchers: Bell, Carlson

Estimation of the Cost of Production for
Ea; New England Groundfish Vessels;

b) West Coast Tuna Vessels; (¢) Gulf
Shrimp Vessels

Purpose: To estimate the relation between
vessel costs and various vessel characteris-
tics and operating patterns. Once this relation
is established, we may use the estimated
equation to predict changes in cost of produc-
tion as the characteristics of the fleet change.
Data will be obtained from the BCF Division
of Statistics and Market News, and the U.S.
Bureau of the Census. This project will also
explore profitability patterns for the various
fisheries.

Researchers: Bell, Carlson
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The Acquisition, Tabulation, and Development
of Vessel Data on Cost and Earnings

Purpose: To gather all data on vessel op-
erations collected within BCF and to establish
procedures for collecting future data from
individuals throughout the United States.

All studies on the economics of harvesting
within the United States must relate to costs
and earnings. Often studies of a given fishery
must include self-contained attempts to obtain
cost and earnings data at the time of that par-
ticular study. We have begun this project inan
attempt to obtain data from all sources, as
these may be developed, without regard to a
particular immediate need. The goal is to de-
velop a recurring, comprehensive fund of data
that will be able to support future individual
studies or inquiries.

The development of this fund of data will be
of great value to those responsible for formu-
lating fishery policy.

Researcher: Sokoloski

Factors Behind the Trend in Output Per
Fisherman for Selected Fisheries

Purpose: To explore the behavior of output
per fisherman over the last 25 years. A hypo-
thesis is that output per fisherman is related
to technological innovation in the industry and
the pressure (standard fishing days) on the
fishery resource, This study will become a
useful guide for judging the effectiveness of
BCF and vessel designers in improving ef-
ficiency in the various U.S, fisheries.

Researcher: Bell

A Systems Analysis of the Haddock and
Yellowfin Tuna Fisheries

Purpose: To begin an experimental phase
of a more elaborate system or simultaneous
equation framework needed to analyze selected
fisheries, The project will specify and esti-
mate the demand function, cost function, and
biological yield function for the fisheries for
yellowfin tuna and haddock. In this way, we
may see the vital interaction of the above
functions and just how well they describe the
growth pattern for the fisheries.

Researchers: Bell, Carlson

Basic Economic Indicators for All Master
Plan Fisheries

Purpose: To assemble and present statis-
tics that indicate the economic condition of
each Master Plan fishery.

We will present data on the costs of labor
and capital devoted to each fishery along with
the number of fishermen and vessels involved.



Historical price series for fishery products
and short and long run consumer demand indi-
cators will be included. The tables on maxi-
mum sustainable yields by regions of the world
oceans will show the biological potentials of the
fisheries. The studies will also contain infor-
mation on trade flows, barriers to trade, and
Government programs related to the fisheries.,

Researchers: Kinoshita, Bell

The Wages of American Fishermen: A Survey
of All Master Plan Fisheries

Purpose: To determine the annual wages
received by fishermen in selected fisheries.

This study will use cost and earnings data
collected by BCF Division of Economic Re-
search, The results will be a useful guide to
the economic performance of the individual
fisheries,

Researchers: Bell, Kinoshita

STUDIES OF THE EFFECTS OF
ECONOMIC, SOCIAL, AND
POLITICAL BARRIERS

We will undertake studies such as the fol-
lowing to attempt to determine the extent ex-
isting regulations affect the U.S. fishing in-
dustry,

The Effect of Certain Federal and State
Statutes on the U.S. Fishing Industry

Purpose: To identify the Federal and State
statutes that affect the fishing industry and
measure their effects on harvesting effi-
ciency,

We may hypothesize that gross inefficiencies
in harvesting are prevalent in many of our
domestic fisheries because of some of these
governing statutes. This study will (1) catalog
these laws by State, region, and fishery;
(2) associate these laws with a specific har-
vesting technique; (3) determine the optimum
technique in the absence of these laws; (4)
place a dollar figure on the cost of this regu-
lated inefficiency; and (5) suggest the most
eéconomic compromise between economic opti-
mum and necessary regulation. The ultimate
goal will be to suggest the most effective
national and regional structure for the man-
agement of all fisheries, with the emphasis
Placed on simplicity through the maximum
Possible use of common guidelines.

Researcher: Sokoloski

An Economic Analysis of Fishery Regulation
of Halibut

Purpose: To determine the optimum fishery
management policy for regulating the North-
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west halibut resource, Consideration will be

given to alternative fishery management
schemes for regulating the use of the halibut
resource,

Researchers: University of Minnesota (BCF
Contract No, 14-17-0007-993), Bell (monitor)

Estimates of the Economic Benefits of
Limited Entry to Fishermen, Vessel Owners,
and Society: A Generalized Model Applied to
the U.S. Northern Lobster Fishery

Purpose: To examine the economic impact
of limiting entry in the northern lobster fish-
ery on the returns to vessels. To describe the
interaction between consumer demand, tech-
nology, and yield from the resource an eco-
nomic model will be formulated, The economic
impact of various management strategies will
be calculated. The results of this study will
serve as a useful guide for further regulations
regarding the northern lobster fishery.

Researcher: Bell

Survey and Evaluation of Regulations
Affecting the Salmon, Halibut, Pacific
Groundfish, and Anchovy Fisheries

Purpose: This study will (1) catalog regula-
tory laws by State, region, and fishery; (2) as-
sociate these laws with a specific harvesting
technique; (3) determine the optimum tech-
nique in the absence of these laws; (4) place
a dollar figure on the cost of the regulated in-
efficiency; and (5) suggest the most economic
compromise between economic optimum and
necessary regulation. The ultimate goal will
be to suggest the most effective national and
regional structure for the management of these
fisheries, emphasizing simplicity through the
maximum possible use of common guidelines.

Researchers: West Coast University (to be
selected), Sokoloski (monitor)

Survey and Evaluation of Regulations
Affecting the North Atlantic Groundfish,
Oyster, and Menhaden Fisheries

Purpose: This study will (1) catalog regu-
latory laws by State, region, and fishery; ‘(2)
associate these laws with a specific harve s-tmg
technique; (3) determine the optimum technique
in the absence of these laws; (4) place a §ollar
figure on the cost of the regulated inefficiency;
and (5) suggest the most economic compromise
between economic optimum and necessary
regulation, The ultimate goal will be to sug-
gest the most effective national and regu_)nal
structure for the management of these f_1s'h-
eries, with the emphasis placed on simplicity



through the maximum possible use of common
guidelines,

Researcher: East Coast University (to be
selected), Sokoloski (monitor)

The Economic Impact of Various Management
Schemes on the Yellowfin Tuna Fishery

Purpose: To explore the economic impact
on fishermen's wages and return to vessels
as a result of various management schemes.
We will use systems approach to evaluate the
economic behavior of the yellowfin tuna fish-
ery. We will also calculate the expected wages
and profits resulting from various management
strategies.

Researchers: Carlson, Bell
A Survey of Recent Contributions to Fishery
Management Theory

Purpose: We will examine recent contribu-
tions to fishery management theory to deter-
mine if, in fact, there is sufficient justification
for abandoning certain traditional elements of
fisheries theory. We will also evaluate the
impact of these recently published and un-
published contributions on present and con-
templated management policy.

Researchers: Sokoloski, Carlson

FOREIGN TRADE

This will include additional investigations
under Section 9(b) of the Fish and Wildlife
Act of 1956,

Sources of Competitiveness of Foreign Fish-
ery Products: Determinants of the Supplies of
Fishery Products to the United States

Purpose: To examine the imported fish and
fishery products that affect the U,S., market,
and, further, when these have been identified
and quantified, to ascertain which supply
factors in the originating country have con-
tributed causally to this flow of imports.

The primary hypothesis of this study is that
their lower production costs and less favor-
able opportunities for employment of labor and
capital in nonfishery enterprises will tend to
give the foreign fishermen and processors a
comparative advantage over their U,S, counter-
parts. A subsidiary hypothesis is that govern-
ment subsidies to foreign fisheries have dis-
torted the relative cost relation between the
U.S, and foreign fisheries, As the first source
of foreign competition to be investigated, we
have selected the Canadian North Atlantic
fishery (finfish), We will develop a statistical
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model to place the various determinants of
trade in perspective,

The findings of this study should help the
Federal Government develop assistance and
trade policies for the domestic fishing in-
dustry.

Researchers: Cleary, Micuta, Sokoloski

Section 9(b) Trade Investigations: (a) Oysters;
(b) Fresh-Water Herring and Chubs; (c) Fish
Meal

Purpose: To determine how imports of
oysters, fresh-water herring and chubs, and
fish meal affect consumption trends; retail,
wholesale, and exvessel prices; and the pro-
fitability of operations in the respective seg-
ments of the U.S, fishing industry.

The hypothesis in this study is that signifi-
cant recent changes in prices or quantities
(or both) of imported oysters, herring, chubs,
and fish meal are related to domestic pricing
and profitability for respective domestic fish-
eries, We will attempt to document the inter-
relation of imports and domestic prices. We
will use data from our existing studies, the
BCF Division of Statistics and Market News,
and the U.S, Tariff Commission to describe
and analyze trends in pricing, consumption,
harvesting, and distributing programs in ex-
porting countries.

Researchers: (a) and (b) Sokoloski, Cleary,
Micuta, Charbonneau; (c) Olson

POLICY AND BENEFIT-COST ANALYSES

Government and industry policy makers mus!
have a considerable amount of information tc
enable them to formulate and administer sounc
policies that affect the fishing industry. Some
of the studies included in this section wil
provide valuable information for their use
Other studies will develop procedures for
benefit-cost studies for commercial fisheries.

Benefit-Cost Analysis as Applied to
Commerical Fisheries Programs

Purpose: To provide BCF witha systematic
procedure for use in evaluating the economic
benefits and costs associated with scientific
and technological research projects. We wil
attempt to demonstrate how economic benefits
vary depending on the nature of the fishery anc
the particulars of the proposed program, The
study can be a useful guide for those interestec
in applying the same procedures to their pro-
grams,

Researcher: Bell



A Study of the Financial Structure and Needs
of the Commercial Fishing Industry

Purpose: To determine current and future
financial needs of the fishing industry and to
improve the efficiency of the financial struc-
ture.

Adequate sources of long-term investment
capital and short-term working capital are
important factors in the overall performance
of a firm. This study will determine whether
any segments of our domestic fishing industry
are hindered in achieving optimum economic
efficiency because of inability to find money
at reasonable interest rates, to find capital
improvement funds, or to offset periodic dis-
ruptions of internal cash flows. We may also
consider other financial problems such as
insurance availability and cost,

This project will provide greater under-
standing of the financial needs and problems
of the fishing industry. Such information is
needed by commercial banks and financial
institutions and by Government agencies that
have the responsibility for providing financial
assistance to the industry.

Researcher: Cleary

Economic Impact of Alternative Safety Pro-
grams on the U.S. Fishing Industry

Purpose: To ascertain the ability of certain
U.S. fishing vessels to finance certain hy-
pothetical alterations needed to meet safety
requirements,

The hypothesis to be examined is that a
certain percentage of vessels will have no
cash reserve and no borrowing ability and
will, therefore, be forced to leave the industry
if tighter safety standards are imposed, At
the request of the U.S, Coast Guard, we will
estimage this impact for different sets of
safety standards, Data sources will include
all recent studies of vessel economics, infor-
mation collected by BCF Division of Loans
and Grants, and supplemental surveys (the
confidential nature of all of this information
will be respected). Also, lending institutions
will be questioned about their criteria for
granting loans to determine which vessels
will need to rely on Government assistance,
and finally which vessels will not even qualify
for this aid under present requirements, This
study will have a signficant impact on U,S,
Coast Guard safety programs and possibly
also on BCF needs for supplying financial
assistance.

Researchers: Carlson, Noetzel, Sokoloski

COOPERATION WITH OTHER GOVERNMENT AGENCIES AND ORGANIZATIONS WITHIN BCF

During FY 1969, the BCF Division of Eco-
nomic Research cooperated with many other
Government agencies in exploring areas of
common interest and importance. As part of
a larger project by the U.S. Department of
Agriculture and the U,S. Atomic Energy Com-
mission, the BCF Branch of Demand and
Marketing Research completed an extensive
pProject on the economic feasibility of irradia-
tion treatment of catfish, shrimp, and Pacific
groundfish, Personnel from the Division also
helped edit and.process the ''1967 Census of

>

Commercial Fishing'', made by the U.S. Bu-
reau of the Census, The Branch of Supply and
Resource Use Research began a joint study
with the U.S, Coast Guard to assess the eco-
nomic impact of alternative safety standards
on the U.S. fishing industry.

With the National Center for Fish Protein
Concentrate and the BCF Fishery-Oceano-
graphy Center at La Jolla, Calif.,, we have
undertaken joint studies on costs and earnings
in the mackerel fishery. In addition, Division



economists are helping the BCF Technological
Laboratory in Gloucester, Mass., to evaluate
the economic feasibility of a microwave oyster
shucker,

10

12

13

Title and Researchers

An Application of an Investment Model
to Channel Catfish Farming, R.
Thompson and F, Mange

The Development of Catfish as a Farm
Crop and an Estimation of Its Eco-
nomic Adaptability to Radiation
Processing, D, Nash and M, Miller

Design Study: An Optimum Fishing

Vessel for Georges Bank Ground-

fish Fishery, A. Sokoloski (Pro-

ject Monitor)
Relation between Vessel Subsidy

Percentage and the Rate of Return

on Investment for Various Tech-

nologies and Scale Levels: The

Haddock Fishery, D, Nash, A

Sokoloski, and F, Bell (Project

Monitors)

An Economic Justification for Recom-
mended Legislative Changes inthe
1964 Fishing Fleet Improvement
Act, F, Bell, E, Carlson, D, Nash,
and A, Sokoloski

The Economic Impact of Current Fish-
eries Management Policy on the
Commercial Fishing Industry of
the Upper Great Lakes, D, Cleary

Cost and Earnings in the Boston Large
Trawler Fleet, B, Noetzel and V,
Norton

Some Elements of an Evaluation of the
Effects of Legal Factors on the
Utilization of Fishery Resources,
A, Sokoloski

A Report on the Economics of Polish
Factory Trawlers and Freezer
Trawlers, B, Noetzel

An Inventory of Demand Equations for
Fishery Products, D, Nash and
F. Bell

Industry Analysis of West Coast Floun-
der and Sole Products and an
Estimation of Its Economic Ad-
aptability to Radiation Processing,
D. Nash and M, Miller

Bio-Economic Model of a Fishery (Pri-
marily Demersal), E. Carlson

The

The Factors behind the Different
Growth Rates of U,S, Fisheries,
F. Bell
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The Division also cooperated with facult;

members

of the Universities of Maryland

Rhode Island, and Missouri in research studie:
on the fishing industry.

WORKING PAPER SERIES

The following is a listing of the Working Papers produced in the Division, These
Working Papers are not official publications of BCF, and the analytical techniques
used and conclusions reached in no way represent a final policy determination en-
dorsed by BCF., Limited quantities of the following Working Papers are available
from the Division of Economic Research, Bureau of Commercial Fisheries, 7338
Baltimore Ave., Room 209, College Park, Md. 20740.

No.
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16
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18

19

20

21

22

23

24

25

26

27

Title and Researchers

A Price Incentive Plan for Distressed

Fisheries, A. Sokoloski and E,
Carlson

Demand and Prices for Shrimp, D.
Cleary

Industry Analysis of Gulf Area Frozen
Processed Shrimpand an Estima-
tion of Its Economic Adaptability
to Radiation Processing, M,
Miller, D, Nash, and F, Schuler

Economic Evaluation of Columbia
River Anadromous Fish Pro-
grams, J. Richards

Economic Projections of the World
Demand and Supply of Tuna, 1970-
1990, F. Bell

Economic Feasibility of a Seafood Pro-
cessing Operation in the Inner
City of Milwaukee, D, Cleary

The 1969 Fishing Fleet Improvement
Act: Some Advantages of its Pass-
age, Division of Economic Re-
search

An Economic Analysis of Policy Alter-
natives for Managing the Georges
Bank Haddock Fishery, L, Van
Meir

Some Analyses of Fish Prices, F,
Waugh and V., Norton

Some Economic Characteristics of
Pond-Raised Catfish Enterprises,
J. Greenfield

Elements Crucial to the Future of
Alaskan Commercial Fisheries,
D. Nash, A, Sokoloski, and D.
Cleary

Effects on the Shrimp Processing In-
dustry of Meeting the Require-
ments of Wholesome Fishery Pro-
ducts Legislation, D. Nash and
M. Miller

Benefit Cost Analysis of a Proposed
Trawl Systems Program, M. Mil-
ler

An Economic Analysis of Future Prob-
lems in Developing the World Tuna
Resource: Recommendations for
the Future Direction of the BCF
Tuna Program, F, Bell

An



No. Title and Researchers No. Title and Researchers
28 Economic Efficiency in Common Prop- 36 Estimation of the Economic Benefits to
erty Natural Resource Use: A Fishermen, Vessels, and Societ
Case Study of the Ocean Fishery, from Limited Entry: A Gener).'
D. Bromley alized Model Applied to the North-
29 Costs, Earnings and Borrowing Ca- ern Lobster Fishery, F, Bell
pacity for Selected U,S, Fisheries, 37 Major Economic Trends in Selected
A. Sokoloski, E, Carlson and B, U.,S. Master Plan Fisheries: A
Noetzel Graphical inoshi
30 Fish Cycles: A harmonic analysis, F. and %‘ Bell e e o
Waugh and M. Miller 38 Market Potential of the San Pedro
3 Benefit-Cost Analysis as Applied to Wetfish Fishery: A Demand Anal-
Commercial Fisheries Programs, ysis Approach, D, Nash
F. Bell 39 Pertinent U,S, Trade Barrier Informa-
32 Economic Study of San Pedro Wetfish tion by '""Master Plan'' Fisheries
Boats, W, Perrin and B. Noetzel J. Micuta .
33 A Survey of Fish Purchases by Socio- 40 An Analysis to Determine Optimum
Economic Characteristics, First Shrimp Fishing Effort by Area,
Quarterly Report - February, V. Arnold
March, April, 1969, D, Nash 41 A Survey of Fish Purchases by Socio-
34 A Survey of Fish Purchases by Socio- Economic Characteristics, Third
Economic Characteristics, Second Quarterly Report - August, Sep-
Quarterly Report - May, June, tember, October 1969, D, Nash
July, 1969, D. Nash 42 Investigation of Fish Landings Patterns
55 A Guide to Benefit-Cost Analysis for at Stonington, Connecticut with a
Bureau of Commercial Fisheries View to Development of New
Programs, F, Bell Markets, D, Nash
PUBLICATIONS

BELL, FREDERICK W,

1968, The Pope and the price of fish, Amer,
Econ, Rev, 58: 1346-1350,

1968, Economic and institutional factors
affecting the demand for fish and shell-
fish, In The future of the fishing in-
dustry of the United States, pp. 185-190,
Univ, Wash, Pub, Fish,, New Ser, 4,

1969, Forecasting world demand for tuna
to the year 1990, Commer, Fish, Rev,
31(12): 24-31,

1969, The future role of investment and
technological change in the world tuna
fisheries, Proceedings of the Inter-
national Conference on Investments in
Fisheries, FAO, Rome, Italy, Sept, 18-
24, 26 pp.

VASH, DARREL A,

In press, Market potential of the San Pedro
wetfish fishery: A demand analysis ap-
proach, Proceedings of the California
Cooperative Oceanic Fisheries Investi-
gation Conference, Camberia, Calif,,
Dec, 1-3,

NASH, DARREL A,, AND MORTON M, MILLER,

In press, Effects on the U,S, fishing in-
dustry of meeting minimum quality
standards for fishery products, Pro-
ceedings of the FAO Technical Con-
ference on Fish Inspection and Quality
Control, Halifax, Nova Scotia, July
15-25,

NOETZEL, BRUNO G,
1969, Economic returns to Polish factory
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trawlers in Northwest Atlantic,
Commer, Fish, Rev, 31(6): 56-61,
NOETZEL, BRUNO G,, AND VIRGIL NORTON,

In press, Cost and earnings in the Boston
large trawler fleet, In Economics of
marine resources, Bull, Agri, Exp,
Stat,, Univ, R,I,

SOKOLOSKI, ADAM A,

1969, Some elements of an evaluation of the
effects of legal factors on the utiliza-
tion of fishery resources, Tran, Amer,
Fish, Soc, 98: 360-366,

1969, A water resource economist looks
back at a lawyer, Amer, J, Agri, Econ,

51: 680-683,
THOMPSON, RUSSEL G,, AND FRANK A,
MANGE,

In press. An application of an investment
model to channel catfish farming, In
Economics of marine resources, Bull,
Agri, Exp, Stat,, Univ, R.I,

VAN MEIR, LAWRENCE W,

In press. An economic analysis of policy
alternatives for managing of the
Georges Bank haddock fishery, In
Economics of marine resources, Bull,
Agri, Exp, Stat,, Univ, R,I,

WAUGH, FREDERICK W,, AND VIRGIL
NORTON,

In press, Some analyses of fish prices, In
Economics of marine resources, Bull,
Agri, Exp, Stat,, Univ, R.I,
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