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

Fiscal Year 1969 
ABSTRACT 

The Division studie s 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 l s policie s 
concerning the commercial fisheries. 

The report summarize s (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 
Se rvices, 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 resources avail­
able to the U.S. economy. In addition to work­
ing with industry on various practical prob­
lems, the Division of Economic Re search 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 re search program of the Division covers 
practically all U.S. commercial fisheries 
(table 1). The program has two parts: basic 
studie s of ec onomic behavior and applied 
studie s 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 

Finfish 
Alewives • •. ....................•. 
Catfish, natural, and bullheads .. 
Catfish, pond-reared . •. ...•...•.• 
Great Lakes .•.. . •... . ..•......•.• 
Groundfish, Atlantic 

Cod . •. . .••. . ..... . . . ..•......•. 
Cusk . . .. . . .. • ... . ...•...•.••••. 
Flounder ... .•.••..•.•..•.•••... 
Haddock .•.. .. ......... . ..... . .. 
Hake . .•. . . ... .•...... . ......... 
Ocean perch . . •... . ............. 
Pollock .. . . . ... . .... . ........•. 

Total ........ ..... . . . . . . . .••• 

See footnotes at end of table. 

Location 

North and South Atlantic .•..•.•...••••.. 
Mississippi River ..•.•..•....•.•....•.•. 
South Central States ..•..•..•....•..••.• 
Great Lakes .•... . •......•...........• ··· 

North Atlantic .....••.•........•....•... 
North Atlantic ..••..•.............•..... 
North and South Atlantic, Gulf ......•... 
North Atlantic ..••...•..............•... 
North Atlantic ........•....•............ 
North Atlantic ......•.... . .....•.•....•. 
North Atlantic .....................•.... 

1 

Million dollars 

l.0 

3.5 
.9 

13.9 
9.3 

.1 
2.4 
~ 

2 7.0 
2 3 9.0 

2 6.0 

30.4 



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

Fishery 

Finfish--Con. 

Groundfish, Pacific .•......••.•.. 
Halibut •••....•..•..•.••••.••.... 
Industrial trawl fishery .•.....•. 

Mackerel .•••..•••••......•.•.•••. 

Menhaden. •.•......•.....•.•.••... 
Mullet .••••••••..•..•....•••..... 
Red snapper •••••••••.•..••..•.... 
Salmon 

Chum ••••••••.•....••.••.••.•.•. 
King •••••.••.••.••.•.••.•••.•.. 
Pink .••••••...••••.••••••...•.• 
Red .•.•••....•.•••...•.•..•.•.. 
Silver .•••..•.••.•••.•...••.... 

Total ••..•...•....••...••..•. 

Scup .••••••.•...••.•.•.•••••••.•. 
Sea herring •......••......••••... 
Tuna4 

Albacore •••.••••••.•.•••.••..•. 
Shipjack .••....•.....•..•...••• 
Yellowfin ••.••...•.•....•.•..•. 
Other ••••.•••.•................ 

Total •...••..•.••.•••...••... 

Crustaceans 
Crab, blue ••..•.••..•.••..••..... 
Crab, king and dungeness 

King .•••••••.••..•.•.••.•...... 
Dungeness •••.•.••.•.........•.. 

Total •••...••.•.•.••..•...... 

Lobster) northern .....•.•.......• 
Shrimp, Atlantic and Gulf ..••.... 
Shrimp, Pacific •.••••.....••.•... 

Mollusks 
Clams 

Hard ••.•••...•••••...•.••.•.••• 
Soft •••••.••••••..•••.•..••••.• 
Surf ••••••••••••.••.••••••.•.•. 

Total ••••.•••••..•.••.••.••.. 

Mussel shells ..•.•.••.••••.•....• 
Oysters •••••••••••••••••......•.• 

Sea scallops ..•..••.•.......•.•.. 

Marine mammal harvest 
Fur seals •.•••.....•..•...•..... . 

Miscellaneous ••......••.••••..•.. .. 

Grand total •.•.......•..••••. 

Location 

Pacific Northwest) Alaska .............. . 
Pacific Northwest, Alaska .............. . 
North and South Atlantic, Pacific North-
west) Gulf. 

North and South Atlantic) Pacific South-
west. 

North and South Atlantic, Gulf ......... . 
Gulf •.••......•.................•....... 
Gulf •.....•.....•....................... 

Pacific Northwest) Alaska .............. . 
Pacific Northwest) Alaska .............. . 
Pacific Northwest) Alaska ..........•.... 
Pacific Northwest) Alaska .............. . 
Pacific Northwest, Alaska ...........•... 

North Atlantic ........•................. 
North Atlantic ............... " ........ . 

Pacific Northwest ...................... . 
Pacific Southwest, Hawaii . .. ........... . 
Pacific Southwest ....•.... . ............. 
North and South Atlantic, Gulf, Pacific 
Southwest) Hawaii. 

North and South Atlantic) Gulf •........• 

Alaska ................................. . 
Pacific Northwest, Alaska .............. . 

North Atlantic ......................... . 
South Atlantic, Gulf ................... . 
Pacific Northwest, Alaska .............. . 

North and South Atlantic, Pacific ..•.... 
North and South Atlantic •...•....•.•.... 
North Atlantic •.•.•.•..•..........••..•. 

Mississippi -River .•..................... 
North and South Atlantic) Gulf) Pacific 

Northwest. 
North Atlantic ..•....................... 

Alaska ..•..............•.••............. 

Value~ 

Million dollars 

9.0 
9.5 

11 . 5 
13.2 
11. 7 

11.4 
9.3 

24 .1 
2.5 

25 .5 
8 .2 

11.9 
4.1 
4.1 

2 7.4 
4.3 

2 3.1 

.5 

8.0 
2.6 
3.7 

54.9 

2.5 
2.3 

47.3 

10.8 

33.7 

25.2 
108.6 

3.1 

20.1 

2 1.2 
29 . 8 

15 . 7 

2 5 3.4 

6 29.9 

471.5 

~ Preliminary exvessel value. 2 1967 value (1968 data not available). 3 Estimate. 4 In­
cludes Puerto Rico. 5 Receipts from sales of sealskins. 6 Accounts for miscellaneous species 
and discrepancy between 1967 and 1968 values. 

z 

~~--~--------------------------------------------~~~~------------~--~------------~ -



RELATION TO THE GOVERNMENT'S GOALS FOR COMMERCiAl FISHERIES 

The Aquatic Living Corn.rn.e rcial Re Source s 
Prograrn. of the U ,S, Departrn.ent of the Inte rior 
has the following goals: 

e To provide for the growing and diversified 
U ,S, dern.and for fishery products of suit­
able quality and at acceptable price s to 
the consurn.er; 

e To develop a viable, corn.petitive industry; 
e To a s sure an optirn.urn. net contribution to 

the national econorn.y; 
e To seek the rn.eans for bringing rn.ore of 

the world's aquatic resources into eco­
no rn.i c corn.rn.ercial production for the 
benefit of all rn.ankind; and 

e To develop an adequate understanding of 
aquatic life and its environrn.ent. 

Our total dorn.e stic 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 frorn. 41.6 pounds (round weight) to 
85.7 pounds during the sarn.e period. We ex­
pect that by the year 2000 our total utilization 
of fishery products will be about 37 billion 
pounds. 

Within the lirn.its of econorn.ic feasibility and 
consistent with other national considerations 
and goals, it is in the national intere st that 
dorn.estic 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 frorn.foreign 
Sources. 

Attainrn.ent of the goals require s the follow­
ing activities: 

eBringing new resources into econorn.ic 
production; 

eIncreasing production through the expan­
sion of aquaculture and fish farrn.ing 
practices; 

eProviding the industry with reliable fore­
casts and irn.proved inforrn.ation on the 
resources to perrn.it better scheduling and 
utilization of harve sting and proce ssing 
capital and equiprn.ent; 

e Encouraging and as sisting the State s to 
adopt fishery rn.anagern.ent policies con­
sistent with overall econorn.ic goals; 

eProviding financial assistance for needed 
vessel capacity; 

e Developing new harvesting and processing 
technology to bring new resources into 
econorn.ic production and substantiallyre­
duce the costs of pre sent rn.ethods; and 

eCooperating with other countries in the 
econorn.ic rn.anagern.ent of the international 
fisheries. 
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Sorn.e of the rn.ost irn.portant problern.s facing 
the fishing industry are econorn.ic. To solve 
thern., we need aCcurate and reliable rn.easure­
rn.ents of the forces that affect prices, costs, 
gross and net incorn.es, consurn.er dern.and, 
irn.ports, and corn.petition between fishery pro­
ducts and other foods. To judge probable 
future trends, we nee d to unde r stand the force s 
that affect the present econorn.ic situation. To 
rn.ake profitable adjustrn.ent s in its ope rations, 
the fishing industry rn.ust have reliable statis­
tical estirn.ates of these factors andforces. 

The Governrn.ent (especially the Congress 
and the U.S, Departrn.ent of the Interior) rn.ust 
have the results of econorn.ic research, in­
cluding an evaluation of the benefits accruing 
to the taxpayer and the consurn.er, to test the 
likely econorn.ic irn.pacts of proposed legisla­
tion and of other possible policies (fig. 1). 

The Division of Econorn.ic Research has an 
irn.portant role in contributing to the econorn.ic 
goals of fisheries by providing, through its 
research prograrn., essential inforrn.ation for 
the use of the Congress, the Departrn.ent of 
the Interior, BCF, and other Federal and State 
agencies. 

This kind of research calls for scientists 
in econorn.ics, statistics, rn.athern.atics, and 
econorn.etrics. Such research in fisheries is 
very young, but we have learned a great deal 
in the past few years. Econorn.ists with apti­
tudes for scientific analysis rn.ay find the 
Division of Econorn.ic Research a good place 
to develop thei r abilitie s and to contribute 
significantly to the econorn.ic welfare of the 
count ry. 

Figure l.--Division Chief diBcusses relation of Burea 
programs to Government Polle}. 



FACILITIES FOR RESEARCH 

The Division of Economic Research is ad­
vantageously located adjacent to the University 
of Maryland in College Park, Md. (fig. 2). It 
occupies one -half of the top fl 00 r of the 
College Park Office Building. The location 
provide s a campus atmosphere and environ­
ment that greatly contributes to the progress 
of economic re search. Since each economist 
is also a member of the University of Mary­
land faculty (for a more detailed discussion 
see Mfiliations with Other Organizations 
below), the Division has access to the Univer­
sity library and other facilities. Thus, the 
economists have an opportunity to interact with 
other economists doing fishery and related 
economic research at the University of Mary­
land. 

The Division is well provided with computer 
service s. For convenience of data proce s sing, 
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 re c a lls 
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 
re search are provided. The profe s sional staff 
members have individual, offices. Each econo­
mist has one.half of a secretary's time and the 
equivalent of one full-time researchassistant. 
The Division also maintains a seminar room 
for problem- solving discus sions and pre senta. 
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 fr om 
computer terminal. 

RELATION TO OFFICE OF THE ASSISTANT DIRECTOR FOR ECONOMICS 

The Division of Economic Re search is one 
of three Divisions under the Office of the 
A ss'i stant 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 
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Service, which has offices in major fi shery 
centers in the United States . The Divi s i on of 
Current Economic Analysis keeps abreast of 
more recent developments suc h as p r ices, 
landings, and import fluctuations and i s re spon­
sible for analysis of the impact ofthe s e short ­
run changes on the various U.S. fi s he r i es , 



DIVISION ORGANIZATION AND RESEARCH STAFF 

The Division of Economic Research has two 
pranches, because the basic researchprogram 
fS designed to explore the two areas of (l) de­
mand and marketing analysis and (2) supply 
and resource use (fig. 4). 

Assistant 

Kinoshita 

'Branch of Demand and Marketing Research I 

Chief 

Nash 

Economists 

Alexander 

Miller 

I 

Secretary 

Davis 

Reqional Economists 

IAnn Arbor.\ 
Greenfield l Michigan ) 

Chief 

Bell 

The Branch of Demand and Marketing Re­
search is re sponsible for re search on the 
basic factor s influencing the demand for major 
fishery products. This research covers all 
U.S. fisherie s and seeks to discover the 

Secretary 

Goldenthal 

IBranch of Supply and Resource Use Research 1 

Secretary 

Bremerrnan 

Economists 

Carlson 

Cleary 

Micuta 

Noetzel 

Chief 

Sokoloski 

Figure 4. __ 0rganization and staff of the Division of Economic Research. 
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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 effic ient y in proce s sing and 
d i st ribution. 'the various marketing levels 
are studied to detect problems that may be 
impeding development of fisheries and rec­
ommendations to alleviate the se problems are 
prepared. 'the branch reviews the economics 
of fishery projects considered for funcl.ing by 
other agencies, such as the 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 enterprise s, 
and inquirie s into advance s 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 Act of 1956, the branch 
inve stigate s the trends in imports and in pro­
duction, employment, and prices in domestic 
fisherie s. The branch also keeps abreast of 
biological research on stock assessment and 
the general marine e1wironment and includes 
the se elements in its analyse s. 

The results of many ofthe researchprojects 
undertaken by the two branche s 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. 

Informati on developed in the two branche s 
is integrated into an economic model for each 
fishery. The final systems model can be used 
to answer questions regarding the effect of 
import s on exvessel prices, the effect of fish-

ing effort on yields to capital, the effect of 
changes in technologyonfinancial 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 problem 
on a fishery- by-fishery basis. The Division' 
economic studies will provide valuable 
for this Master Plan. 

The Division also maintains close coordi­
nation with the economist in the Regi 
Office at Ann Arbor, Mich., who works on 
broad range of fish'ery problems in tha 
Region. 

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

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

~ONHUN~U ANO SYMPOSIA 
In November 1968, the DiviSion of Economic 

Research sponso red a conference on the de­
mand for fishery products. It was attended by 
researcher s in this field throughout the country. 
The purpos e of the conference was to draw 
together, on the basi! of fish speciM, all the 
statistical demand relatiOns computed by vari­
ous researchers , 'these demand eCluations, in 
general, mathematically relAte fish consump_ 
tion by species to Vlrious demand determi­
nants such as per-capitA. income and prices. 
After much discussion. the economists agreed 
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upon a demand function (accepted as the be 
thus far) for each species. The conference 
was a success because it greatly helped 
Division of Economic Research collect 
classify the demand functions for each U 
fishery. 'the conference also was a guide fo 
fUrther re search in demand and marketing 
Results of the conference are available 
Working Paper No. 10 entitled, "An Inven­
tory of Demand Equations for Fishery Pro­
ducts" by Darrel A. Nash and Frederick W 
Bell. 



AFFILIATIONS WITH OTHER ORGANIZATIONS 

The University of Maryland, Departrn.ent of 
Agricultural Econorn.ics, provides a unique 
opportunity for graduate and faculty research 
on the econorn.ics of corn.rn.ercia1 fishing and 
related industries. The Division of Econorn.ic 
Research rn.oved to College Park in order to 
have better working relations between Govern­
rn.ent and the acadern.ic corn.rn.unity on the 
crucial problern.s facing rn.any U.S. fisheries. 
All professional econorn.ists in the Division 
are cooperating agents with a visiting faculty 
rank in the Departrn.ent of Agricultural Eco­
norn.ics and can serve on graduate guidance 
corn.rn.ittees, either as rn.ajor or rn.inor advisers . 

This progressive arrangern.ent perrn.its 
graduate students to work with experts in aU 
areas of fishery econorn.ics in developing M.S. 
and Ph. D. theses projects. It is backed by a 
strong acadern.ic prograrn. inAgricultura1Eco_ 
norn.ics, Econorn.ics, Quantitative Methods , and 
supporting fields in the science-oriented Wash­
ington area. 

In addition to their full- tirn.e Gove rnrn.ent 
jobs, sorn.e of the staff of the Division of 
Econorn.ic Research teach part tirn.e at the 
University of Maryland. 

RESEARCH PROJECTS 

The research projects of the Division of 
Econorn.ic Research are organized into the 
four fields shown in figure 6. Each project is 
the re sponsibility of one of the econorn.ists in 
the two branches. 

Described below are the projects corn.pleted 
in Fiscal Year 1969 and those which were 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
grarn. of the Division. 

Division of 

Economic Researc h 

Demond and Marketing Supply and Resource 

Research Use Research 

Demond and Marketing Government Project Supply and Resource Foreign Trade 

Program Evaluation Program Use Program Program 

Figure 6.--Program areas of the Division of Economic Research. 
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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 re sults 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- co st analysis, the economic potenti al 
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 r elate purchases of selected 
fishery products to such factors as price, age 
and e ducation of homemakers, and income and 
size of family. 

Basic Findings: This study used data ob­
tained by Michigan State University from about 
2 7 5 families dur ing a 5-year period. The fol­
lowing conclusions on the effect of individual 
variables on household fish consumption or 
pur chases were made: (l) 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 i n a corresponding change in pur­
chase s of shrimp and tuna but may not signif­
icantly affect salmon purchase s; (3) households 
w ith homemakers over 60 years old purchase 
l e ss shrimp, tuna, and salmon than those with 
h ome makers under this age; (4) one-person 
h ouseholds purchase more salmon and tuna 
p e r person than other households; and (5) 
house holds where the homemaker does not 
have a high- school education purchase Ie s s 
tuna, salmon, and shrimp than other house­
h olds. The study can be used by industry to 
dete rmine what segments of the population 
hav e the highest demand for certain products 
a nd to adjust its marketing program ac­
co r dingly. 

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 
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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 pre servation technique s. The survey 
was made by mail que stionnarie s. 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 surveywill 
provide a foundation for re search to improve 
the efficiency in marketing fisl;lery 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. 



were combined, compared to those for individ­
ual fishery products or species. It was 
generally found that the percentage change In 

consumption for a given percentage change in 
price was higher for individual species than 

f

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 
utput will increase the revenue to industry. 
overnment and industry can use the findings 

o predict consumption of fishery products. 

Researcher: Nash 

nalysis of the Economic Factors Affecting 
xvessel Prices 

Purpose: To help the fishing industry, the 
ongress, and Government administrators 
nderstand how economic forces affect fish 
rices. 

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

.20 

.16 

ESTIMATING EQUATION 

Price 0 . 0379 - 0 . 0109q + 0 . 207i 
3·91* 5 · 17* 

+0 . 011 cos 30t
O 

+ 0 . 008 sin 30tO 

3.50* 2 .11* 

R2 = 0 . 67 
D-W = 1.12 
*t - value 

Var iables 
q quant ity 
i personal income 
t time by months 

sound policie s for development, con rv 
and international trade. (ThIs anal)' 
avallable as Working Pape r o . 22) . 

Researchers: Waugh (Umvers1ty of ry-
land), Norton (University of Rhod lInd). 

Temporal Analysis and Demand Det rminant 
for Shrimp at the RetaIl Level, and E onoml(' 
Projections to 1990 

Purpose: To investigate the nature of 
gregate demand for and the retaIl pnc of 
shrimp. 

Basic Findings: When income and pnc 
of substitute food items are held constan , 
increases in shrimp prices result In I 55 h n 

I 
f 

f, 
'\ 
I 

\ 

\ 
I 

\ 
I 

I 

\ I" 
\,. 

1ST/AUTIO OaSUVED 

Figure 8.-- Price equation for yellowtail flounder It New Bedford, by men 
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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 per.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 activitie , 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 . 

1.75 

'" -0 
c 
:I 1.50 0 
Q. 

c' 

Basic Findings: Wh ,n w consid r th pro ­
jected inc reases In world population and st nd­
ard of living (1.0 . , p.r - capita income) over 
the n xt tw nty years, w estim L tha tun 
consumption mIght ri e from 1,320,000 m tric 
tons (I,450,OOO short ton ) in 1966 to abou 
4,900,000 mdric tons (5,390,OOO shor ons) 
in 1990, assumIng th xist nc of lW;I) !a­
tive prices throughout the projection period 
and availabl una s pph (able 2) . However, 
if th maximum yield oftuna on a world basis i 
no more than 2,600,000 metric tons (2 ,900 ,000 

hor tons), and most of hi larg r Yle d 
can b achi v d only by iner a ed u ~ of h 

klpjack r source, It i highly probable th 
eo:.ts and prie s 'ill ri e and co Jmp ion 
will be om wha reduced. The main hesis 
of thl t dy i that he ind 1 ry and Gove rn­
m nt should make a maxim m Hor 0 develop 
more efficlen me hod ofloea in and harve 
ing th _ nder tIlized skipJack reso rce. (Thi 
study i available as Workin Pap '0. I ). 

Re ca rch r : B 11, Kmoshi a 

An Economic Ju ti.ficatlOn for Recommend d 
Legislative Chang in th 1964 F shlng 
Fleet Improvem nt Act 

Purpose: To s gges chang s in he pro­
visions and In the admInI tration of the 19 4 
Act in orde. to aVOId adding exce· h hin 
capacity to fisherie that are ov ~!_s ed. 

0 - 1.25 
Q. 

E 
:I 

ACTUAL __ ~~,~ ______ ~ 

'" c 
0 
u 

ES I v ATED 
1.0 

.75 

1950 

Estimating equation : 
Log Y = 2 250 

5.31* 
- 0·390 log X + 1.720 
- 1.41* 1 9 .34* 

retail price/CPI * t - values 

per-capita personal disposable income/CPI 

index of promotional effort 

R2 .90 Durbin Watson Statistic = 0 . 97 

Figure 9.-.Per- capita consumption of shrimp. 1950- 68. 
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Table 2.--Projections of total world tuna consumption based on increases in population and 
per-capita income for selected countries,l 1970, 1975, 1980, 1985, and 1990 

(Round weight) 

Cbuntry 1966 Actual 1970 1975 1980 1985 1990 

------------------------------Thousand metric tons------------ ____________________ 
Jnited States 

Canned ..... 382.8 511.3 671.6 845.3 1,055.8 1,318.4 
rapan 

Raw ........ 353.0 382.2 486.9 620.6 790.1 1,005.6 
Canned ..... 25.8 20.9 13.6 8.9 5.8 3.8 -- -TotaL ... 378.8 403.1 500.5 629.5 795.9 1,009.4 

~.E. C. 2 
Canned ..... 159.0 2l0.5 281.4 382.8 522.5 713.4 

;hina (Taiwan) 
Raw ......•• 38.0 35.1 44.1 56.0 71.0 90.3 
Canned ...•. 6.8 l2.8 ...2:1:2 63.7 146.0 334.7 

TotaL ... 44.8 47.9 71.8 119.7 2l7.0 425. 0 
'eru 

Raw ........ 50.2 98.7 137.3 194.7 275.1 387.4 
'pain 

Raw ........ 31.8 30.3 50.5 73.1 105.8 153.2 
Canned ..... 37.8 19.1 ..£b.2 2id 27.3 30.5 

TotaL ..• 69.6 49.4 72.4 97.5 - 133.1 183.7 

;anada 
Canned ..... 9.7 U.6 15.2 19.5 25.0 32.1 

r.K. 
Canned ..... 7.6 6.5 6.5 6 .3 6.2 6. 0 

~urkey 

Raw ..•.•..• 16.0 7.0 4.1 2.3 1.2 0.6 

~ ota1 1,118.5 1,337.0 1,760.8 2,297.6 3,O]J..8 4,076. 0 
selected 
countries. 

~orld tota13 • 1,320.0 1,604.4 2,113 .0 2,757.1 3,638.2 4,891.2 

1 Prices held constant at 1966 value. 
2 Comprises Belgium, Luxembourg, France, Federal Republic of Germany, Netherlands, and Italy. 
3 Projected at l20 percent of total for selected countries. 

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 fishery can supply larger 
larvests 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 
nto 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 
lvailable as Working Paper No.5). 

Researchers: Bell, Carlson, Nash, Soko­
.o ski 
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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 inc 0 me); (2) annual 
growth rate of imports; (3) productivity of 
resource base; and (4) expenditures by BCF. 
The variation in fishery growth rates was 



International; near or 
above MSY; unregulated 

below MSY; 

Dolflestic j near or beyond 
M 5 Y; ""regulated 

(IN MILLIONS OF DOll ... S) 

2 7 

c=J Withdrawn or dllmtlled 

~ ApplJCaliom owo,tong heor"'ll 

~ Approved no pion. at Mont,,,,,, 

1 7 

~~fJ 
10 

~j 

~Cc.n,t""ted 

Figure 10.--Disposition of funds under the 1964 Fishing Fleet Improvement Act, by case. 

positively related to income elasticity, pro­
ductivity of the re source, and BCF expendi­
tures; and negatively related to the growth 
rate of imports. As a result of this study, we 
tentatively estimated that BCF expenditure s 
among the fisheries have an average benefit­
cost ratio of two to one. (The report is 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: harve st system, trawl 
de sign, 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 expenditure s of 
about $500,000 over the course of 3 years. We 
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calculated indlvidual 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 
manpowe r re source s into more productive 
channels, the benefits posslble from com­
pleting the full program would produce a 
benefit-cost ratio of between 14:1 and 17:1. 
Thus, each dollar of inve stment 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 ~ot~ntial 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 thes e 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 mlnlmize 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 pro c e s sin g 
would integrate well with pre sent methods of 
manufacturing frozen shrimp products. Data 
from the V.S. Food and Drug Administration 
indicate that about 11 percent of the shrimp 
products are withdrawn from the market be­
cause of spoilage. Inve stment in irradiation 
facilitie s that could eliminate about half of 
this spoilage 10 s s 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 pre sent 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 re search and development to bring the 
process to a commercially feasible level. 
(This report is available as Working Paper 
No. 16). 

Pacific sole- - The re source 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: (l) The 
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several species of sole and flounder caught 
comma~d very different market prices, (2) 
harve stlng and proce s sing are done within 
strict price and volume agreements between 
fishermen and processors, (3) much of the 
p~oduction is marketed regionally without 
hlghly organized markets, and (4) the volume 
of fish proce s sed in anyone location is not 
sufficie.nt to . justify the commercial operation 
of an lrradlator. The Government will not 
proceed with technical research on irradiation 
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 economically'feasibl~ 
at . the present time because of unstable sup­
phes, acceptable alternative methods of pres­
ervation, and other reasons. Technical re­
search on irradiation of the above species was 
not unde rtaken. 

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 
proce s sed shrimp with food spoilage bacteria 
has been the s ubject of study by the V.S. Food 
and Drug A dministration and other agencies. 
The levels of contamination de pend on sanitary 
conditions in the plant. To reduce the level of 
contamination, changes are required in plants 
with unsatisfactory conditions of sanitation. 
The se change s refe r 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 de sign, development and application 
of economic models to fisheries, and the eval-



Table 3 .--Estimated social rate of retur n and benefi t - cost r at i o from investment in s hrimp 
i rradiation pr ocess, 1970- 85 

Social costs 
Gr oss Net 

Plant equip- social Operatipg social Cas h 
Year Research & ment & source benefits l costs2 

benefits) flow'< 
Total development investment 

( 1) ( 2) (3) ( 4) ( 5) ( 6) ( 7) 

--------------------------- - - -- - ----Thousand dollars--------------------------------------

1970 .. 170 170 - 170 
1971. . 180 180 - 180 
1972 .. 365 365 - 365 
1973 .. 100 100 - 100 
1974 .. 75 75 - 75 
1975 .. 6,501 6,501 - 6,501 
1976 .. 1,033 1,033 24,364 6,805 17,559 16,526 
1977 .. 62 62 25,819 7,095 18,724 18, 660 
1978 .. 61 61 27,399 7,443 19,956 19,895 
1979 .. 51 51 28,430 7,589 20,751 20,750 
1980 .. 56 56 29,736 8,000 21,736 21,680 
1981. . 1,688 1,688 31,235 8,300 22,935 21, 247 
1982 .. 44 44 32,265 8,509 23,756 23 , 712 
1983 .. 73 73 34,010 8,854 25,156 25,083 
1984 .. 69 69 35,629 9,177 26,452 26,303 
1985 .. 63 63 37,128 9,476 27 , 652 27,591 

Marginal efficiency of capital (rate of return) = 99% 

Benefit- cost ratios 

Interest rate 

Percent 

4 
6 
8 

10 
15 
20 
25 

Benefits 

Thousand dollars 

147,424 
120,691 
99,463 
82,490 
53,020 
35,236 
24,118 

Costs 

Thousand dollars 

8,401 
7,537 
6,792 
6,144 
4,861 
3,924 
3,223 

Ratio 

17 . 5 
16 . 0 
14 . 6 
13 . 8 
10 . 9 

9 . 0 
7 .5 

l Derived from spoilage loss savings of 6 percent of total output of pr ocessed shrimp pr oducts. 
2 Assumes irradiation source cost @ $O . 40/curie, source effi ci ency 30 per cent . 
3 Column (4) minus column (5) . 
4 Column (6) minus column (3) . 

uation of certain State and F ede ral programs 
and proposals affe c ting the fi shing industry. 

Costs and Earnings in the Boston Large­
Trawler Fleet 

Purpose: To provi de indust r y and Govern­
ment with informat ion on the e conomic pe r­
formance of the B oston-base d large trawler 
haddock fleet (ve ssels of a t least 150 gross 
tonnage). 
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Basic Findings: Over the 10 years 1957-66, 
average annual landings per vessel dropped 
10.3 pe r cent. 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 ve ssel, 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 



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 taxe s) 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 inve stment (before taxe s) 
of 6 percent for small ve-ssels and 17 percent 
for large vessels (table 4). Without a con­
struction subsidy, new vessels of the same 
type as those in the study could 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 

Item 

Characteristics: 
Length in feet~ ...... 
Gross tonnage~ ......• 
Horsepower~ .......... 
Crewmen~ ....•......•. 

Equity capita12 ••••• ••• 

Gross revenue, per 
vessel. 

Profits, per vessel: 
Before taxes ......... 
After taxes .......... 

Return on investment, 
per vessel: 

Before taxes ...•... , .. 
After taxes ......... . 

Vessel class 

A I B I C I D 

99 98 III 120 
163 218 241 238 
420 500 525 800 

13 15 17 17 

----1,000 dollars---

142 209 224 283 
195 221 299 408 

8 . 6 5.2 24.9 48.9 
6.7 4.0 19.4 31.9 

------Percent-------

6.1 2.5 11.1 
4.7 1.9 8.7 

17.2 
11.3 

1 Average of the vessels in each class. 
2 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. 
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Basic Findings: With initial average profits 
of $0.20 per pound and initial price of land, 
including buildings and e quipment, close to 
$800 per aCre, the initial investment policy 
of a hypothetical firm engage d in catfish farm­
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, be yond which furthe r 
increases in profits would result in increases 
in net worth but not in capacity. The inve st­
ment policy of the firm was determined to be 
very sensitive to initial price s 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
ve stment 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 George s Bank fishery and to measure this 
optimum in terms of return on investment, 
taking into consideration climatic and biologi­
cal conditions and differences in engineering 
practices and types of gear. 

Bas ic Findings : The optimal vessel, as de­
termined by this study, contains many char­
acteristics of the design and c onstruction of 
both the Old Colony and BCF1s Delaware II, 
two new vessels. The general configurations 
are also similar (fig. 11 and table 5). Notable 
exceptions are that the optimal vesse~ has a 
boom to assist in hauling and dumpmg the 
cod end and a 120-foot headline length net in 
addition to more standard size nets. The large 
net and the standard net could be interchanged 
depending on weathe r. Our sugge stions on t,he 
pos sible return on inve stment corre spond wlth 
recent performances of the Old Colonydespi~e 
a lesser resource base than we assumed ln 
the study. 

Both the design itself and the computer p~o­
gram used to generate thi~ desig~ provlde 
additional information to asslst BCF mformu­
lating and enacting programs that affect the 
harvesting sector of the fishing, industry. 
(This report is available as Workmg Paper 
No.3). 

Researchers: Ocean Research Corporatio~ 
{BCF Contract No. 14_17_0007-788),Sokoloskl 
(monitor ). 
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Figure ll.--Design for optimal groundfish vessel. 

Table 5.--Characteristics of an optimum 
groundfish vessel 

Characteristic 

Length, waterline .... . 
Length, overall ...... . 
Beam •••••••••••••••••• 
Depth (from main deck) 
Cubic number ......... . 
Size of fish hold .... . 
Displacement, at 

departure . 
Displacement, at 
arrival with fUll 
load. 

Fuel and oil capacity. 
Fresh-water capacity .. 
Main engine, contin-

uous shaft. 
Auxiliary generator •.. 
Trawl winch •....•.... • 
Vessel speed ........ . . 
Size of crew ..•••.•.•. 
Accommodations •••. .•.. 
Owners' investment ..•. 
Gross revenue l 

••••••• 

Return on investment •• 
Crew's share ..•..•...• 

Unit 

Feet ...... . 
Feet ...... . 
Feet .•..... 
Feet ...... . 
Cubic feet. 
Cubic feet. 
Tons ...... . 

Tons ...... . 

Tons .•... .• 
Tons . ..... . 
Horsepower. 

Horsepower . 
Horsepower. 
Knots/hour. 
Number ..... 
Berths .•.•• 
Dollars •..• 
Dollars ...• 
Percent ..•• 
Dollars/man 

Quantity 

116.0 
125 . 2 
28.7 
16.0 

53,315 
11,386 
507.4 

600.6 

50.6 
7 . 4 

1,030 

ll2 . 9 
110 

l2 . 5 
16 
19 

835,000 
705,000 

11.1 
21,850 

l For net with headline length of 85 feet . 

I/... 

The Economics of Polish Factory Trawlers 
and Freezer Trawlers 

Purpose: To provide the U .S. fishing in­
dustry with information on the economic s 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 ave r age, 
270 days at sea per year. Almost 97 percent 
of the production offactorytrawlersoriginated 
in the Northwest Atlantic fishing grounds. The 
catch per vessel averaged 4,688 metric tons 
(5,157 short tons) per yea" 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 III metric tons (122 short 
tons) of fish oil were produced. Products 
landed in horne ports averaged 853 metric 
tons (9 38 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 thi s type in the No rthwe s t Atlantic. (Thi s 
r eport is available as Working Paper No.9). 

Researcher: Noetzel 



Bio-Economic Model of a Fishery 

Purpose: To reconstruct t he e c onomic 
model used historically in fishery economi c s 
(Gordon model) into a model more compat ible 
with classical microeconomics. 

Basic Findings: Starting from a s imple 
fish population model and the theory of t he 
interaction of fishing activities w ith a fis h 
population, we built a model that shows the 
decrease in the quantity landed by one vesse l 
as more vessels are added to the fle et. We 
made simple assumptions regarding costs of 
operations and developed a serie s 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 locationfi she rie s 
were shown. 

There is great potential for improving t he 
management of the nation's fisheries. Thi s 
improvement requires a sound theo r et i cal 
basis for applied analysis. This project was 
designed to provide this foundation. (Thi s r e­
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 pre sent 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 ve ssel characte r ­
istics such as capacity, horsepower of the 
main engine, or age. Three possible cause s 
for this lack of relation may be: the natur e of 
the fishery, difficulty of catching the fish, and 
insufficient information on fishing effort a nd 
landings. In general, the fleet operates unde r 
unhealthy economic conditions. The fact t hat 
few vessels showed reasonable returns to 
capital and labor in recent years, couple d with 
current estimates of large under harve ste d 
stocks off the California coast, indi cate s t hat 
it is economically feasible to expand the flee t 
by using surplus vessels from other fishe rie s. 
At present catch rates and fish prices, new 
vessel construction would not be economically 
feasible, even with a construction subs idy. 
This situation might change if catc h rate s and 
efficiency can be increased through t e c h ­
nological improvements. 

Researchers: Noetzel, Perr i n 
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Groundfish Trade Inv sti tion Und r 
9(b) of the Fis h and Wildlif Ac 

P ur po se : 
groundfish 
du st ry. 

To asse s th rol 
on the dom hc 

Bas ic Findings: U .S . landm of 
de c lined 25 percent over he 1954-
Du ring this same time, otal roundf 
ports increased sharply. Impor w r 
pe rc e nt higher in 1967 than th annu 1 v 
of t he 1954 - 56 pe riod . As a re suI of th 
i nc r e a se in imports, the exv 
g r oundfish was about 1.6 cents 
lowe r than i t would have be n had 
of import s to total consumptlon 
19 53 - 67 period been the same a 

on 

194 7- 52 p e r iod . The lowered xve 1 pnc 
of g r oundfish, due to 1mport , coupl d 
r i s in g produ c t ion costs, caused a declme m 
domestic p roduction and a correspondin 
trit ion of capital and labor . (The result 
thi s inves t igation are issued as Th Eff c 
of Imports on the United States Groundh h 
Indu s t ry, repor t of the Secretary of th in­
terior to the President and the Congr 
M a y 1969 ). 

Re s e a rchers : Van Meir, Norton(Umv r lty 
of R hode Island) 

An Incentive Plan to Aid Distressed ish ~ri 

Purpose : To develop an incentiv m ch -
n ism to accelerate the development of hsh­
eries for underut1hzed species, with par lcular 
emp lasis on providing a profitabl alt rn tlV 
t o a depressed fishery. 

Basic Findings: An incentIve pro r m m y 
b e designed to use price as the mam fac or 
fo r stimulating fishermen to c tch nd r­
ut ilized species. This stimulation 1S prov d d 
by a supplem ntary increment to th mark 
p r i c e received by fishermen, as ho"J'l m 
table 6. This incentive program would accom­
pli sh the twofold aim of providmg ufhcl n 
profi t s to support the addi lonal cost (nd 
ri s ks) of conversion to the new flsh ry nd 
e nsuring a contmuing supply of h h to h 
wholesale and retail segments of th d 
T he program will be compl men d 
veloping markets for the produc s of 
fi s heries. In addition, fmanclal 
will be provided for any nece ary con' 
of gea r , vessel, and proces m 
Programs may be de igned {or 
years and then ternunated hen h 
f i s heries can be considered self-sui c 
or when It is realized tha prob 
de v elopment a e then m urmo nab 
a program could aSSl e En an 
fishermen whose livehhood 15 bem 



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

( 1) ( 2) (3) ( 4) (5) 

Example 
Recent 

Guaranteed Incentive Individual Total price 
average landings to fisherman 
market price increment 

price 
price (3) + ( 4) 

---------------------------Cents per P9und---------------------------

Fisherman 
A: Average ............. 4 6 2 4 6 

B: Below average ....... 4 6 2 2 4 

c: Above average ....... 4 6 2 6 8 
. 

Fisherman A with average fish} receives 6 cents per pound} the guaranteed price. Fisherman B} 
with below av~rage 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 monthly 
landings price. Fish~rman 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 inve stment 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 stern trawlers 
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 
investment). 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 inve stment. 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). 

18 

This study provides the Government with 
guideline s for allocating ve s sel 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 
aggre ssive promotion increase s 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 not only aggre s sive 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 
groupS and other Government agencie s on the 
economic feasibility of expanding income and 
employment 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 and costs 
of the continuing public program that is aimed 
at maintaining Columbia River anadromous 
fish (salmon) runs. 

Basic findings: Available information does 
ot 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 pre serving 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 
bcluded 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 serve s an important 
role in weighing alternative uses of our Na­
tion's natural resources and in providing 
criteria for the justification of expenditure s 
on public work projects. (This report is avail­
able as Working Paper No. 17.) 

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

An Economic Analysis of Policy Alternatives 
f or 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 te rms of use of the re source (57 
percent of the maximum sustainable yield). 
A policy of maximization of economic rent, 
howeve r, rai sed the utilization of the re source 
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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 with efficient use oflimlted 
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 
re strictions in Lake Supe rior and northe rn 
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 m­
come of over 300 commercial fishing opera­
tions. Steps should be taken to incorporate a 
limited entry program into the overall fish­
erie s management programs of the Great Lake s 
State s. 

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

Researche r : Cleary 

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

Purpose: To determine those items that are 
basic to an inve stigation of legal (institutional) 
barriers to the optimum utilization of fishery 
resources. 

Basic Findings: The complex m ix of local, 
State, and Federal laws relating to the man­
agement of fishe ry re source s repre sent s a 
paradoxical attempt to assure that these re­
source s 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 at~empted 
by limiting the quantity harvested, usmg less 
efficient techniques, closing areas or seasons, 
or by other actions. The results ar,epie,cemeal 
ad hoc conservation at the price of mefflclently 
harvested products and higher costs to the 



consum.er. Com.pounded by the activities of 
m.any overlapping m.anagem.ent agencies, the 
overall thrust is to m.axim.ize the num.ber of 
U ,S. fisherm.en trapped in an inefficient in­
dustry that is unable to com.pete with fisher­
m.en of other nations that also supply the United 

States with fishery products. Specific sugges­
tions are given for research and m.anagem.ent 
(including regional com.m.issions). (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 m.ajor areas of fishery econom.ics: 

1. Fishery-by-fishery analyses of dem.and, 
consum.ption, m.arketing, and operating 
effic ienc y. 

2. Studie s of the effects of econom.ic, social, 
and political barriers. 

3. Foreign trade. 
4. Policy and benefit-cost analyses. 

A brief description of the studies in each of 
the se categorie s to be com.pleted or initiated 
in FY 1970 follows. 

FISHERY-BY-FISHERY ANALYSES OF 
DEMAND, CONSUMPTION, MARKETING 

AND OPERATING EFFICIENCY 

The following studie s of dem.and and the 
factors that affect dem.and will provide infor­
m.ation for m.ore efficient m.arketing of fishery 
products. Additional studies, such as the 
potentials for expanded m.arkets and econom.ic 
analyses of fishing, processing, and distribut­
ing m.ethods, will be useful in determ.ining 
where im.provem.ents are needed to have an 
econom.ically 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 hom.e use and purchases away from. 
hom.e and the principal econom.ic and dem.o­
graphic factors affecting these purchases. 

Data on food purchases and prices were 
obtained from. a personal interview survey by 
the U ,S. Departm.ent of Agriculture during 
1965 and 1966 and from. a Michigan State Uni­
verSity study of the purchases of about 275 
fam.ilie s. The se data we re useful for te sting 
m.any hypotheses on how econom.ic and other 
household characteristics affect fish pur­
chases. These data, however, lack either 
certain socioeconom.ic characteristics or suf­
ficient detail. An additional survey will provide 
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com.plete inform.ation on fish purchases from. 
about 1,500 fam.ilies. We will obtain the char­
acteristics on incom.e and household size; 
age, education, and occupation of household 
head; age and sex com.positi(;m of household 
m.em.bers; and race, religion, and geographic 
distribution of households. Table 7 shows the 
prelim.inary re sults for the first quarter of this 
survey. The fishing industry will find these 
results useful for directing the m.arketing of 
fish am.ong consum.er groups with the de sired 
household characteristics. The data will also 
satisfy a variety of industry and Governm.ent 
needs for inform.ation. 

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

Analyses of Factors Affecting the Demand for 
Selected Species of Shellfish 

Purpose: To specifyandestim.ate structural 
relations of the variables affecting the dem.and 
for clam.s, crabs, oysters, scallops, and shrim.p 
at different m.arket levels; and to estim.ate the 
im.pact of the variable s on price s of the se 
species. 

Multiple-equation m.odels will be used to 
specify the interrelations of the factors af­
fecting prices, landings, and m.ovem.ents of the 
different species of shellfish at the exvessel, 
wholesale, and retail levels, as well as for 
im.ports and for stocks. The m.odels will be 
useful in evaluating the im.pact of (l) change s 
in supply and prices and (2) Governm.ent 
policies, such as vessel subsidy and price 
support program.s, 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 llecent Roman Catholic 
Church Decree 

Purpose: To determ.ine long-term. reactions 
of con.sum.ers to the decree of Catholic Bishops 
of the United States that Catholics m.ay eat 



Table? --Relatl.on between per- capita consumption of selected species of fish and shellfish and various socie-economic characteristics, February, March, and April 1969 

N 

Race 

FISH 

.socio- economic 
characteristicsl. 

~gro .............. . 
White •..... .•..•. ..• 
Other .............. . 
Not specified ..•... . 

Religion 
Catholic ...••....... 
Jewish ............. . 
Protestant ......... . 
Other ...• ........ ... 
Not specified ....•.. 

Income ~r capita 
Under 1, 000 •. .. .. .. 
1,000- 1,999 ......•.. 
2, 000- 2, 499 ..•...... 
2,500- 2,999 ...•..• , . 
3, 000- 3,499 ...••.... 
3,500 & over ........ 

...... Occupation 
Professional & semi­

professional. 
Proprietors, manage-
rial. 

Clerical & sales .... 
Craftsmen, foremen .. 
Head operative .. . . . . 
Service workers, & . . 

laoorers. 

Education 
Less than 4 years of 

high school. 
Less than 4 years of 

college . 
College graduate .... 
Not specified ..•..•. 

Region 
New England ..... . .. . 
Middle Atlantic .... . 
E. North Central. . . . 
W. North CentraL .. . 
South Atlantic ..... . 
E. South Central ... . 
W. South CentraL .. . 
Mountain ......•..... 
Pacific ......•...... 

Clam 
chow­

der 

0 . 0 
.1 
.0 
. 1 

. 1 

. 1 

. 1 

. 4 

.0 

. 0 

.1 

. 1 

. 1 

.1 

.3 

. 1 

.1 

.1 

.1 

. 0 

.1 

.1 

.1 

.1 

.1 

. 2 

.1 

.0 

.0 

.2 

.0 

.0 

.1 

.2 

Specialty Items 

Oyster 
stew 

0 . 1 
.0 
.1 
. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

.0 

.1 

. 0 

. 0 

.0 

.1 

. 0 

.0 

. 0 

.1 

.0 

. 1 

.1 

.0 

. 0 

. 0 

. 0 

. 1 

.0 

.0 

.1 

.1 

.0 

. 1 

.0 

T. V. 
dinners 

0.1 
. 2 
.1 
. 5 

.2 

.3 

. 2 

.0 

.4 

.1 

.1 

.2 

. 2 

.2 

. 3 

. 1 

.1 

.3 

. 2 

.1 

. 2 

.1 

.2 

.1 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.0 

.5 

.3 

Total I Shrimp I Oysters 

0 . 2 
. 3 
. 2 
.6 

.3 

.4 

.3 

.4 

.4 

.1 

. 3 

.3 

. 3 

. 3 

. 7 

. 2 

.2 

. 4 

.4 

.1 

. 4 

.3 

.3 

.2 

.3 

.4 

.4 

.1 

.1 

.4 

.2 

.0 

.7 

.5 

0 . 7 
.3 
.7 
. 2 

. 4 

.3 

. 3 

.6 

. 1 

. 2 

.3 

. 1 

. 4 

. 3 

. 4 

.2 

.2 

.3 

.4 

. 2 
,4 

. 3 

. 3 

.3 

.0 

. 4 

.3 

.2 

.1 

.3 

.3 

.4 

.6 

. 2 

0.1 
. 1 
. 2 
. 0 

. 0 

. 0 

.1 

. 1 

. 1 

. 1 

. 1 

.0 

. 1 

.0 

.1 

.0 

.1 

.1 

.1 

.0 

.1 

.1 

.1 

.0 

. 0 

.1 

.0 

.0 

. 0 

.2 

.2 

. 1 

. 1 

.1 

Had­
dock 

0 .2 
. 2 
.1 
. 0 

. 2 

. 2 

. 2 

. 6 

. 1 

.2 

.2 

.1 

.2 

.2 

. 3 

.1 

.2 

. 1 

.2 

.2 

. 3 

.2 

. 2 

.1 

.5 

. 6 

.3 

.2 

.2 

.2 

.1 

.0 

.1 

.1 

Fresh and Frozen 

Floun­
der, 
sole 

Hali­
but 

Ocean 
perch Cod 

Cat­
fish 

Pounds ~ capita 

0 . 2 
.2 
. 3 
.0 

.2 

. 6 

. 1 

.1 

. 0 

. 1 

.1 

.1 

. 2 

.2 

. 3 

. 1 

. 1 

. 3 

.2 

.1 

.3 

. 2 

. 2 

.2 

.0 

.2 

.3 

.1 

.0 

.2 

.1 

.2 

.1 

. 2 

0 . 1 
.1 
.0 
.1 

. 1 

. 3 

.1 

. 1 

.1 

. 1 

. 1 

.1 

.1 

. 1 

.2 

.1 

.1 

.2 

.2 

.1 

.1 

.1 

.1 

.1 

.0 

.1 

.1 

. 1 

.1 

. 0 

. 0 

.0 

.9 

.3 

0 . 7 
.2 
. 0 
.1 

. 2 

. 1 

.2 

. 1 

. 3 

.2 

. 3 

.2 

.2 

. 2 

. 2 

.2 

. 2 

.2 

.2 

. 1 

.3 

.3 

.2 

.2 

. 7 

.0 

.1 

.3 

.3 

.3 

.5 

.3 

. 2 

.1 

0 .1 
. 2 
. 7 
. 1 

. 2 

. 2 

. 2 

.2 

. 0 

. 1 

. 2 

. 2 

.1 

. 2 

. 2 

. 1 

.1 

. 2 

.2 

.1 

.2 

.2 

.2 

.1 

. 0 

.2 

.2 

. 2 

.1 

.2 

.2 

.1 

.3 

. 2 

0 . 1 
. 1 
. 0 
. 0 

. 0 

. 0 

. 1 

. 0 

. 0 

. 1 

.1 

. 0 

.0 

. 0 

. 0 

.0 

. 0 

. 0 

. 0 

.1 

.2 

.1 

.0 

.0 

. 0 

. 0 

.0 

. 0 

. 0 

. 0 

.5 

.2 

. 0 

.0 

Total I Salloon 

2 .2 
1.4 
2 . 0 

. 5 

1.3 
1.7 
1.3 
1. 8 

.7 

1.1 
1.4 

. 8 
1.3 
1.2 
1.7 

.8 

1.0 

1.4 
1.5 

.9 
1.9 

1.5 

1.3 

1.0 
1.2 

1.6 
1.3 
1.1 
.8 

1.4 
1.9 
1.3 
2 . 3 
1.2 

0 .7 
. 4 
. 2 
.3 

. 4 

. 8 

. 4 

. 2 

. 1 

.4 

.4 

.4 

.5 

. 3 

.6 

. 3 

.3 

.5 

.5 

. 3 

.8 

.6 

. 4 

.3 

.1 

.3 

.4 

.4 

. 4 

.5 

.8 

.5 

.8 

.4 

Tuna 

1.1 
. 8 
.8 

1.0 

. 9 
1.5 

. 7 

. 7 

. 7 

.7 

.7 

.6 

. 8 

.8 
1.2 

.6 

. 7 

.8 

. 8 

. 4 
1.2 

. 8 

. 8 

.6 
1.2 

1.1 
.9 
.6 
. 6 
.7 
.7 
.7 

1.4 
1.0 

Sar­
dines, 
Maine 

0 .3 
.0 
. 0 
. 0 

.1 

.1 

.1 

.0 

.0 

. 1 

. 1 

. 0 

. 1 

.0 

.1 

.0 

.0 

.1 

.1 

.0 

. 1 

.1 

.1 

.0 

.0 

.1 

. 1 

. 0 

. 0 

.1 

.1 

.1 

.1 

.0 

Canned 

Sar­
dines , 

im­
ported 

0 .0 
.1 
. 0 
. 0 

.1 

. 1 

. 0 

. 0 

.0 

.0 

.1 

.1 

.0 

.0 

. 1 

.0 

. 1 

.1 

.1 

. 0 

.1 

.1 

.0 

. 0 

.0 

.0 

.1 

. 0 

.0 

.0 

.0 

.0 

. 1 

.1 

Grand 

Shrimp I Oysters I Total' total 

0 . 0 
.0 
.3 
. 0 

.1 

. 0 

. 0 

.1 

.0 

. 0 

. 0 

. 0 

. 1 

.0 

.1 

. 0 

.0 

.0 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.1 

.1 

.0 

. 0 

. 0 

.0 

.0 

.1 

.1 

0.0 
.1 
. 0 
. 0 

. 0 

. 0 

. 1 

. 0 

. 0 

.1 

.1 

. 1 

. 0 

.0 

. 1 

. 0 

. 1 

. 0 

. 0 

. 0 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

. 1 

.1 

.1 

.1 

.2 

.J 

2 . 1 
1.4 
1.3 
1.3 

1.6 
2.5 
1.3 
1. 0 

. 8 

1.3 
1.4 
1.2 
1.5 
1.1 
2 . 2 

.9 

1.2 

1.5 
1.5 

.7 
2 . 4 

1.8 

1.4 

. 9 
1.3 

1.6 
1.6 
1.0 
1.1 
1.4 
1.7 
1.4 
2.7 
1.7 

4.5 
3 . 1 
3.5 
2.4 

3.2 
4.6 
2 . 9 
3.2 
1.9 

2.5 
3.1 
2 .3 
3.1 
2.6 
4.6 

1.9 

2.4 

3 . 3 
3.4 
1.7 
4 . 7 

3 . 6 

3.0 

2.1 
2.8 

3.6 
3.3 
2.2 
2.0 
3.2 
3.8 
2.7 
5.7 
3.4 

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 restrictionhashadnolong-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~ 

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 fisheryproducts, and 
for other consumer goods. 

The study will showhowpurchases offishery 
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 estimate s 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 pre sent 
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 a 
each level of dlstribution for major fisher 
products so that we can compare the market. 
ing margins of various fishery products an 
of othe r food produc ts. 

Differences in marketing margins mayexis 
among fishery products and at different level 
of distribution. Marketing margins for fisher 
products may also differ from margins fo 
other food products. Where differences ar 
marked, we will make a detailed analysis 0 

the costs and apparent profits that make up th 
margin. In this manner, specific areas for im 
proved efficiency will be revealed and we ca 
formulate remedie s. 

Inasmuch as fishery products compete wit~ 
other food products in the marketplace, ou~ 
goal is to streamline the distribution proces 
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, t 
of consumer, and the geographic location 01 
major consumer types; (b) the principal fac 
tors governing demand for various fisheq 
products by various consumer groups; an 
(c) need for the developmen.t of new preserva. 
tion techniques to reduce spoilage loss and t 
improve the quality of the product. 



We hypothe size that consumption patte rns 
for fishery products differ mar kedly a m ong 
the major user groups (hospitals v s. school s , 
for example). The variations relate not only to 
species but also to methods of process ing and 
preservation. We also hypothes i ze that var ious 
user groups have different proble ms of qualit y 
control and have particular needs fo r im p r oved 
preservation techniques. To test thes e h ypo­
theses, we will use data obtained fro m a m a il 
survey of the three segments of industry. We 
have designed the study to provi de inform a tion 
on marketing problems and to de termine how 
to improve processing and marketing. 

Researchers: Nash, Miller 

A Framework for Analyses of the Distribution 
System for Fresh Salmon 

Purpose: To determine whethe r impr ove­
ments can be made in the di stribution system 
for fresh salmon and if pote ntials exi s t f o r 
market expansion. 

We will study all stages of the distribution 
system from landings to retail sto r e s a nd will 
develop a simulation frame work to de sc ribe the 
pre sent system and to evaluate the effects of 
proposed changes. The model will ide ntify the 
costs of individual proce ssing and d i stribution 
operations and the costs and profi ts of g roups 
of operations. By quantifying the cost s, we will 
provide a basis for comparing t he re l ative 
efficiencie s of individual firms operating a t any 
stage in the s y stem. Data for the model will be 
obtained from producers a n d processors of 
fresh salmon and from distributor s and trans ­
portation companies. This project i s de s igned 
to detect opportunitie s fo r imp roving the 
marketing of fre sh salmon a n d will provide a 
model for studying the d i stribu t ion of other 
fishery p r oducts. 

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

Investigation of Alternative Market Outlets 
for Stonington, Conn. Fisheries 

Purpose: To determine whe ther new proc­
essing plants Or ne w markets can revitalize 
the local fishing i ndust ry, which has been de­
clining in recent years. 

The fishing vessels based at Stonington, 
Conn. are day boats, and t he fish, when landed, 
are among the fres hest along the Atlantic 
Coast. Mter landing. however, the fish de­
teriorate in quality as t hey a re trucked to the 
Fulton Fish Market for marketing and distri­
bution. We are studying the potent ial m a rkets 
for whole fish shipped dire ctly from Stonington 
to nearby population centers. We will study 
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whether select restaurants might be potentIal 
outlets for this high- quality fish. Perhaps h r 
will be w.a~s of r~ducing the costs of mark tmg 
and provldmg a hIgher quality product. 

Researcher: Nash 

Des ign 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, biologyofthe shrimp, 
and differences in engineering and gear de­
sign. 

This study will test the hypotheSIS that the 
deve l opment 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 m­
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 
Contr act 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 mim­
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 inve stments 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; (c) Gulf 
Shrimp Vessels 

Purpose: To estimate the relation between 
vessel landings and vessel characteristics. 
Once this relation is established, the e sti­
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 
(a) New England Groundfish Vessels; 
(b) West Coast Tuna Vessels; (c) 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 es tablish 
procedures for collecting future data from 
individuals throughout the United State s. 

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 in an 
attempt to obtain data from all sources, as 
the se rna y be develope d, without re ga rd to a 
particular lmmediate 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 m the mdustry and 
the pressure (standard fishing days) on the 
fishery resource. This study will become a 
useful gUlde 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 
fisherie s. The project will specify and e sti­
mate the demand function, cost function, and 
biological yield function for the fisherie s 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
tic s 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 involve d. 



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 harve sting 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 
economic compromise between e conomic opti­
mum and necessary regulation. The ultimate 
goal will be to sugge st the mo st 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 guideline s. 

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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vv:e st halibut re Source. Conside ration will be 
glven to alternative fishery management 
schemes for regulating the use of the halibut 
resource. 

Re searchers: 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 re Source 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. 

Re searcher: 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 
nece ssary regulation. The ultimate goal will 
be to suggest the most effective national and 
regional structure for the management ofthese 
fisheries, emphasizing simplicity through the 
maximum possible use of common guidelines. 

Researchel s: 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 harvesting 
technique; (3) determine the optimum technique 
in the absence of these laws; (4) place a dollar 
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 reglonal 
structure for the management of these fish­
eries, with the emphasis placed on simplicity 



through the maximum possible use of common 
guideline s. 

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 
strategie s. 

Researchers: Carlson, Bell 

A Survey of Recent Contributions to Fishery 
Management Theory 

Purpose: We will examine recent contribu­
tions to fisher·y management theory to deter­
mine if, in fact, there is sufficient justification 
for abandoning certain traditional elements of 
fisherie s theory. We will also evaluate the 
impact of these recently published and un­
published contributions on pre sent and con­
templated management policy. 

Resear chers: 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 opportunitie s for employment of labor and 
capital in nonfishery enterprises will tend to 
g ive 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 competi t ion 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 per spective. 

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, an 
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 hypothe sis in this study is that signifi­
cant recent change s in price s or quantitie s 
(or both) of imported oysters, herring, chubs, 
and fish meal are related to domestic pricing 
and profitability for re spective dome stic fish­
eries. We will attempt to document the inter­
relation of imports and domestic prices. We 
will use data from our existing studie s, the 
BCF Division of Stati stics 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 maker s muS 
have a considerable amount of information to 
enable them to formulate and administer sounc 
policies that affect the fishing industry. Som 
of the studies included in this section wil 
provide valuable information for their use 
Other studies will develop procedures fo 
benefit-cost studies for commercialfisheries 

Benefit-Cost Analysis as Applied to 
Commerical Fisheries Programs 

Purpose: To provide BCF with a systemati 
procedure for use in evaluating the economio 
benefits and costs associated with scientifi 
and technological research projects. We wil 
attempt to demonstrate how economic benefit­
vary depending on the nature of the fishery an 
the particulars of the proposed program. ThE 
study can be a useful guide for those intereste 
in applying the same pr9cedures to their pro 
grams. 

Researcher: Bell 



A Study of the Financial Structur e and Needs 
of the Commercial Fishing Industry 

Purpose: To determine current a n d future 
financial needs of the fish ing industry a nd t o 
improve the efficiency of the fi n ancial struc ­
ture . 

Adequate sources of long-term investment 
capital and short-term working capi tal a r e 
important factors in the overall p e rfor m ance 
of a firm. This study will determine w he the r 
any segments of our dome stic f i shing i n dust r y 
are hindered in achieving opt imum e con o mic 
efficienc y because of inability to find mone y 
at reasonable intere st rates, to find capi tal 
improvement funds, or to offset periodic dis ­
ruptions of internal cash flows. We ma y als o 
consider other financial problems suc h as 
insurance availability and cost. 

This project will provide greater unde r­
standing of the financial needs and problems 
of the fishing industry. Such informati on i s 
needed by commercial banks and fi n a n c i a l 
institutions and by Government age nc ie s t hat 
have the re sponsibility for providing financ ia l 
assistance to the industry. 

Researcher: Cleary 

E conomic Im pact of Alternatl\' af ty Pro­
grams on the U. S. Fishing Industry 

Purpose: To ascertain the ab1h y of c r 
U .S. fishing ve s sels to financ c r m y_ 
po thetical alterations needed 0 m t f 
re quirement s . 

T he hypothe sis to be exammed 1S 
cer tain percentage of ve ssels will hav 
c as h reserve and no borroWlng ab111 y 
will , t herefore, be forced to leav the mdus ry 
if t ighter safety standards are Impo d. At 
t he reques t of the U . S , Coast Guard, w .... '111 
es t image this lmpact for diffe rent of 
safe t y standards . Data Sources Wlll includ 
all recent studies of vessel economICS, 1nfor­
mation collected by BCF Division of Loan 
and G rants, and supplemental survey (he 
c onfidential nature of all of thl informa'ion 
will be respected) . Also, lending instltutlon 
will be questioned about their cnt ria for 
grant ing loans to determine which ve el 
will need to rely on Government assistanc , 
and finally which vessels will not even qu lify 
for this aid under present requi ements. Th1 
study will have a signficant impact on U.S. 
Coa st Guard safety programs and poss1bly 
also on BCF needs for supplymg fmancial 
assistance. 

Researchers: Carlson, Noetzel, SokoloskI 

COOPERATION W ITH O THER GOVERNMENT AGENCIES AND ORGANIZATIONS WITHIN BCF 

During FY 1969, the BCF Division of E co ­
nomic Research cooperated with many other 
Government agencies in explor ing are as of 
common interest and importance. A s pa r t of 
a larger project by the U.S. Department of 
Agriculture and the U.S. Atomic Energ y Com ­
mission, the BCF Branch of De m and a nd 
Marketing Research completed an e x te nsive 
project on the economic feasibil i t y of i r radia­
tion treatment of catfish, shrimp, and P a cific 
groundfish. Personnel from the Divis ion also 
helped edit and . process the " 196 7 Censu s of 

Commercial Fishmg " , made by the U.S. Bu­
reau of the Census. The Branch of Supply and 
Resource Use Research began a JOlnt s udy 
with the U .S. Coast Guard to asse s the co­
nomic impact of alternative safety standard 
on the U.S. fishing industry. 

With the National Center for F1 h Prot m 
Concentrate and the BCF Fishery-Oc ano­
graphy Center at La Jolla, Call!., we hay 
undertaken jomt studies on cost and earmn 
in the mackerel fishery. In addit10n. DIV1 10n 



economists are helping th e BC F T e c hnologic al 
Laborat ory in Gloucester, Ma ss. , to eva lu a t e 
the economic feasibility of a microwave o y s ter 
shucker. 

The Divisi on also cooperated with faculty 
m embers of the Universities of Maryland, 
Rhode Island, and Missouri in research studies 
on the fishing industry. 
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WORKING PAPER SERIES 

The following is a l isting of the Working Papers produced in the Division. These 
Working Papers are not official p ublicati ons of BCF, and the analytical techniques 
used and conclusions reached in n o wa y re p re s e n t a final policy determination en­
dorsed by BCF. Limited quantitie s of t he following Working Papers are available 
from the Division of Economic Re s e a r c h, Bure a u of Commerc ial Fisheries, 7338 
Baltimore Ave., Room 209, College Park, Md. 20740. 

Title andResearchers 

An Application of an Inve stment Model 
to Channel Catfish F a rming, 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 andM. Miller 

De sign Study: An Optimum Fishing 
Ve s sel for George s Bank Ground­
fish Fishery, A. Sokoloski (Pro­
ject Monitor) 

The Relation between Vessel Subsidy 
Percentage and the Rate of Return 
on Inve stment for Various Tech. 
nologies and Scale Levels: The 
Haddock Fishery, D. N ash, A 
Sokoloski, and F. Bell (Project 
Monitors) 

An Economic Justification for Recom. 
mended Legislative Change s in the 
1964 Fishing Fleet Improvement 
Act, F. Bell, E. Carlson, D. Nash, 
and A. Sokolo ski 

The Economic Impact of Current Fish. 
eries Management Policy on the 
Commercial Fishing Indu stry of 
the Upper Great Lakes, D. Cleary 

Cost and Earnings in the Bo ston L a rge 
Trawler Fleet, B. Noe t zel and V. 
Norton 

Some Elements of an Evaluation of the 
Effects of Legal Fact ors on the 
Utilization of Fishery Resource s , 
A. Sokoloski 

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

An Inventory of Demand Equations fo r 
Fishery Products, D. Na sh and 
F. Bell 

Industry Analysis of We st Coast F l oun. 
der and Sole Products and a n 
Estimation of Its Economic Ad. 
aptability to Radiation Proc e s sing , 
D. Nash and M. Miller 

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

The Factors behind the Different 
Growth Rates of U.S. Fisherie s , 
F. Bell 
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