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‘Section I

INTRODUCTION

Numerous individuals in both the government and private sectors have
called attention to the depressed economic conditions which have aeveloped
in a number of U.S. fisheries, particularly the New England groundfish

fishery. These conditions are directly related to the decline in the

relative ranking of the U.S. as one of the major producers of fishery

producté.

The Bureau of Commercial Fisheries has becohe involved in a number of pro-
grams aimed at relieving these adverse’economic conditions. Part of -
their activities includes participation in the development and adminis-
tration of financial aids programs which will promote efficient use of
fisheries resources and maintain viable ecoﬂomic conditions consistent -

with a growing and changing economy.

An earlier study (13) funded by the Marine Sciences Council developed a
Systems Analysis Program as a research tool for the planning of marine
resource utilization decisions._ At the compietion of that study, members
ofvthe staff of the ﬁureau of Commercial Fisheries expressed an interest

in using the Program to examine the effects of the current and alternative
aids progfum on economic incentives in the industry. This study, contracted
under the Bureau of Commercial Fisheries and conducted by Marine Tech-
nology, Inc., a Division of Litton Industries, is the product of that

interest.

The results of this study provide a framework within which further analysis
might be conducted and suggest fruitful policy alternatives which demand

the attention of persons interested in this problem area.




Section IX

RESEARCH OBJECTIVES

Previous research has led to the identification of a number of major

problem areas pertinent to the efficient management of commercial fish-
eries. These areas include:
e Biological phenomena
e Fishery technology
Marketing, Processing and distribution techniques
Regional economic effects
Retﬁrns to resources in fisheries '’
The role of government in fishery manugemeﬁt

Institutional and legal environment

This study has as its general topic the interaction of government policy
and returns to resources in the fishing industries. More specifically,
the topic explored here is the short-term and long-term effects of alter-
native financial aids programs designed to offset economic disadvantages
of U.S. vessel owners and operators. This problem is to be examined
within the broad context of the goals and existing programs and policies
of the Department of the interior in general and the Bureau of Commercial

Fisheries in particular.

This study has as its further task the identification of particular pro-
grams, aside from subsidy alone, which will expand the potential and
capabilities of the BCF in the design and implementation of fisheries

management programs.

Given this task, our objective has been to apply Systenms Analysis tech-
niques to examine the effects of alternative levels of vessel construction .

subsidies for six representative designs of vessels. As the data base,

-2 -




we took the operations of trawlers 6perating out of Boston on Georges.

Bank. As in an earlier study (13), we focused attention on the

financial and economic phenomena, relating this phenomena where appro-

priate to biological and engineering factors through an integrated

systems approach.

As an outgrowth of this study, it has been possible to identify parti-
cular programs, aside from subsidies alone, that will expand the
potential capabilities of the BCF in the design and implementation of

fisheries management programs aimed at promoting economic welfare and

efficient resource use.




Section IITI

SUMMARY OF CONCLUSIONS

AND RECOMMENDATIONS

Conclusions

The financial performance of enterprises engaged in fishing have been

shown in this study to be highly senéitive to the subsidy supplied to
offset the higher U.S. construction costs. If our estimates qré accurate,

new vessels entering the haddock fishery studied here, given a subsidy of

40 to 50 percent, are capable of profitable operation.,

One interesting, but as yet tentative, conclusion is that subsidy pro- .
grams aimed at promoting a pre-specified rate of return are (perhaps
needlessly) costly method of achieving the objectives of the Bureau of
Commercial Fisheries. Such programs require dispréportionqtely 1crge_
volumes of subsidy funds be allocated to large, inefficient vessels.
Given a fixed budget constraint, ROI and the total increase in the U.S.
catch is higher when the smaller vessels, rather than the larger vessels,

are subsidized,

It would perhaps be ideal if in our conclusion we could recommend an
"optimal subsidy program' which would achieve each of the objectives

of the Bureau of Commercial Fisheries, but such an optimal program is

not apparent from our research,




Recommendations

The Bureau of Commercial Fisheries should continue considerations of
possible modifications of the finoncici aids programs available to our
fishermen and vessel owners. Since the Construction-Differential Subsidy
Program is due to expife in mid-1969, the Bureau must have a new subsidy
orvother aid program designed if they are to continue to exert an ip-
fluence in this creq.' Studies such oe thie will aid in the better
understanding of the scope and effects of various arrangements which

might be proposed.

The éenerql method of Systems Analysis must be encouraged and used

within BCF in order to premote a rational and orderly approach to the
manifold problems of BCF in predicting and guiding the development of

our nation's water and fishery resources.

In order to increase the utilizqtion of the existing Integrated Systems
Program, we suggest that modifications leading to a Mod II Version be
made. The major tasks of revision are outlined here and developed in
detail in Part VII of this report.
1. The inclusion of an "Entry/Exit' model that would be

‘capable of simuloting the increase or decrease in the

fishing fleet size and total fishing effort,

Provision for the simulation of a wider variety of

financial aids.

Repldcemeht of the present heuristic optimum search

method with a systematic optimization routine.
In addition to the foregoing program modifications Qe also recommend that

the following external features of the methodology receive attention.

\




Rationalize ond identify more formally fishing boat

operating costs.

Improve initial construction cost estimating methods.

Formalize and improve the estimating procedure for the
standard day coefficient.
As a final recommendation we suggest that the Burequ of Commercidl
Fisheries continue definitive research that will sqtisfactgrily resolve

the problem of high vessel construction costs.




Section IV

PROBLEM DEFINITION

The preiimincry task of a systems analysis is the explicit identification
of the problem for whiph a solution is sought. This is not as simple as
might appear at first because it is imperative to récognize the ramifica-
tions and implications of what superficially appear to be simple decisions.
In order to define the specific problem uﬁder consideration, wé will first
consider the broader context in which that problem arises. Then we turn

to an operational definition of our research problem,

Context of the Problem

Over the.years, a number of studies have treated fisheries in general or
pﬂiticular fisheries which have drawn attention by either their successes
or approaching dilemmas. Many studies emphasize the impact of new téch-
nology, bilogicqi phenomena, or the}“importance” of the fishery to local

1

problems of income, employment, and general economic development.

In the 1950's, H. S. Gordon (10) and A. Scott (18) advanced economic models
of great significance to policy planners seeking to promote efficient use
of fishery resources. Their articles provide the analytical framework in
which it is possible to understand the basic phenomena of the fishery. It
is worthwhile to reiterate the fundaﬁental economic theorem of common prop-

erty resources: such resources will tend to be exploited beyond the point

of maximum economic efficiency in the absence of effective regulatory policy.

In the case of "international fisheries', the regulation requisite for effi-
cient exploitotion is simply not present. This fact is taken as a given

constraint in this study.




The increased exploitation of the haddock fishery beyond the maximum
sustainable yield has led to the situation which economic analysis would
lead one to expect: declining earniﬁgs for labor and capital, lower
productivity, and the exit of mobile capital and labor to more productive
uses. ' Individuals owning resources specialized to the fishery (e.g.,
vessel owners and skilled fishermen) suffer substantial wealth losses

and seek redress.

The mcﬁor résponse of our government has been the provision of subsidy
programs which act to reduce or eliminate the higher cost of American ship
coustructioh.v Such subsidies aim not at the weaith loss suffered by
expanded exploltotlon, and hence lower product1v1ty, but at the neutra-
llZQthn of the deleterlous effects of the 1792 law for new or re-capital-

izing entrants to the fishery.

The framework for the following analysis is therefore one of an overex-

ploited fishery from which capital and';cbpr are free to exit but for
which the entry or re-capitalization cost is "artificially' high due to
one of the institutional constraints. A subsidy program can hence be

used as a method of selectively lowering the entrj costs to the fishery in

order to achieve desired objectives of government policy makers.

It is interesting to note here that effective fisheries management policy
might be fgasible with only some controlever entry cost. ‘The‘problembis
.hot resolved, however, because foreign entry is not effectively ccntroiled.
Were this a purely domestic fishery, the control of entry cost might
indeed be a satisfactory method of allocating rights to exploit the

fishery to the most efficient producers. In the presence of foreign




entry, however, control over subsidy is not sufficient for effective control of
entry and fishery management. The question remains as to what objectives
can be achieved by the aids program, whether by way of low-interest-rate

loans, mortgage insurance, or vessel construction-differential subsidies.

The particular objectives of policy makers is the topic of discussion in

the next section.

Marine Resource Management and the Objectives of the Bureau of Commercial

Fisheries

The Bureau of Commercial Fisheries, Department of the Interior, shafes.
responsibility with other government agencies (primarily the Mdrifime,
Small Business, and Area. Redevelopment Administrations, Depdftment of
Commercé) for a variety of subsidies, loans, and- other financial assist-~
ance programs available to private businessmen directly or’indirectlf
involved in commercial fisheries of the various regions ofkthe United
étates.

PUBLIC LAW 88-498

The major piece of legislation pertinenfrto the issues at hand for'fhis

study is the 1964 United States Fishing Fleet Improvement'Act (P.L. 88-498),

which amended a 1960 law (P.L. 86-516 providing for subsidies to U. S.

fishermen. As Bell (p. 150, 2) noted, the 1964 Act is more liberal and
has erked a greater response by fishermen. Without involving ourselves
here with the technicalities of the 1964 Act, we may remark on its
prqvisions:
1. The rate of subsidy may run as high as 50% of the
American consfruction cost.
- Provisions of the law, such as those requiring 'advanced
design'' and ''newly-developed gear'!, tend to move veésel

construction costs above what they would otherwise be.

-9 -




These provisions seem related +o objectives other than
economically exploiting the fishery.

Administrators are called upon to proteét "efficient!
vessel operators; while subsidies are not permitted
where they will result in "economic hardship'', this
latter term is leff undefined.

The plans are subject to revieQ and revision by the
Maritime Administration and the Department of Defense,
The United States ostensibly has an option to purchase
the vessel in time of nctiohcl emergency according to

terms specified in the subsidy contract.

Once a vessel begins operation, a petition is required

to move to a more profitoblé fishery. Again, protection
of other '"efficient' operators from 'economic hardship"
is cast up as one of the requisites of qpbroving the
petition. If vessels move to other fishgries without
approval of this petition, they are subject to a lien

for the (depreciated) amount of the subsidy.

Table 1 shows the dollar amounts of the aids administered in recent years
by the BCF under the Fishing Vessel Mortgage Insuxance Program and the

Fishing Vessel Construction-Differential Subsidy Program.

These financial aids are multi-purpose in intent, but two basic objectives

can be specified: first, the correction of inequities arising out of the

1792 law requiring domestic construction of U. S. fishing vessels; dnd, two,
the assistance to U, S, Fishermen to offset subsidy or other financial aids

and cost advantages of foreign competitors. With respect to this second in-
tent, emphasis has been placed upon modernizing and increasing the productivity

of the U. S. fleet.
, - 10 -




TABLE 1

BCF Subsidies'and Mor tgage Commitments

Mor tgage Insurance Commitments Approved

Fiscal Year Number : Amount of Mortgages

1964 - 21 ‘ $ 864,400
1965 19 - - 1,880,900
1966 30 1,870,700
1967 : 40 » 8,300,400

. 1968 to April 30 - 33 ' 4,298,400

Fishing Vessel Construction-Differential Subsidy Contracts

Fiscal Year Amount of Subsidy

1965 , $§ 155,600
1966 1,099,300
1967 ‘ 8,702,900
1968 to April 30 : 5,660,000

Source: Branch of Loans and Grants, Bureau of Commercial Fisheries,
Department of the Interior. '




BCF OBJECTIVES
Because the BCF has been charged with a major share of the responsibility
for these programs, it is desirable that policies be formulated that will

discharge that responsibility in as effective a manner as possible.. In

particular, the policy must be consistent with the goals of the Department

~of the Interior with respect to management and development of the nqtionis
water, fish, wildlife, mineral, fofest, and park and recreational resources.
Hence, the present study focuses attention on the pfoblem of how currently
available and future funds can be used.to further the broad objectives of
the Department. In particular, is it possible to revise or augment thg
existing programs so as to increase the net social benefit over the social
costs beyond present levels? If methods can be devised to achieve the ob-
jectives of existing programs and can do so at less cost to the government
and the taxpayer, then funds will be freed which will allow development of
other high-priority programs within BCF related to the effective managment
and development of the vast marine resources qvailable to our cduntry and

her citizens,

In our research, we have encountered the following statement of policy
objectives of the Bureau:

e Assess the national and international common-use living
aéuctic resources, including their kinds, locations, and
sustainable yields; and provide guides for economic de-
velopment and maintenance of an adequate source of raw
materials for production of diverse products of good
quality at lowest cost for an expanding population and

a growing industrial economy., -




Encourage sound eccnomic use % aquatic livingvresourCés,
creating a climate for industry to prcduce efficiently uhder
competitive conditions, and creating employment opportuni-

ties for labor and copitcl.with incomes qnd'returns_comparable
with emplo&ment in other industries.

To the exteht it is economic to do so,. facilitate increased
utilizqfion of living aquatic resourcesrto fulfill internqtional:
interests and coﬁmitments.

Seek new knowledge and contribute to man's ability'td manage

our aquatic living resources.

General Policy Alternatives
Given the current economic conditions of the fishery and the legal, social,
and political constraints relevant to the question, a number of policy

alternatives suggest themselves:

© Continuation of the existing subsidy program through the

extension of P.L. 88-498, perhaps with revisions.
Maintain the existing administrative structure but adjust
the level of subsidy. |
Modify the program by giving tax relief and incentives
(in addition to, or rather than, direct subsidy) to new
vessel owners‘meeting certqin qriteria‘similqr to those
already being used,
Directly subéidize vessel conétruction, perhaps through

- the Department of Defense, and remove specific '"Fishing
Fleet' considerations. Shift funds to truly ''fishery''-

related projects.




Specific Alternatives Considered
Each of the general alternatives listed above deserve attention and no
doubt have been considered at some time or another by the Bureau. For

this study, we limit ourselves to consideration of the financial improve-

ment due to adjustments in the level of subsidy on six hypothetical cases

involving alternative boat design.

The direct concern of the study is the determination of the functional
relatioﬁships between subsidy level, boat design, and financial perform-
ance as reflected by the return on investment figure. Once these relation-
ships are established, it will be feasible for policy makers to plan
subsidy programs such that incentives are provided for the construction

and operation of the most efficient vessels for the particular  fishery,

factor supply prices, operating conditions, and other constraints pertinent

to the situation.




Section V

FROJECT METHODOLOGY

In order to assess the effects of the financial programs con51dered

on Integrated Systems Program (INSPRO) was applled using currently avail -
able technological, biological, and economic data. This section describes
the-program used and the exact manner in which the pProgram. was applied

to study the effects of subsidies.

The Integrated Systems Proqram

- The Systems Program described in thls subsectlon and used for this study
was developed under Contract MSC 67 021 ior the National Counc1l on
Marine Resources and Engineering Development, Executive Office of the
President, and withithe cooperation of the Bureau of Commercial Fisheries,
D@pmrtmeﬁt of the Interior, by Litton Industries' Marine Technology, Inc.

 divigion during the period of June 28, 1967 through October 20, 1967.

The general objective of that study was to prove the applicability of
the Systems Analysis approach to the field of marine science; the specific
objective of the study was to develop a systematic approach for the

appraisal of alternate fishing systems and fishery management strategies.

SYSTEM DESCRIPTION
Figure 1 is a generalized Systems flow chart of the Systems Analysis done

during the.study. Each of the major blocks, A, B, C, etc., are discussed

briefly.

Block A, Opportunity Identification, is a pictorial representation of the
various external factors that the entrepreneur or fishery management
analyst must consider when he seeks to identify optimum fishing systems

or nranagement policies.
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The entrepreneur will be interassted in identifying both general and
specific opportunities that are consistent with his available resources
and that satisfy the socio-economic constraints that constitute his

business environment.

The. fisheries management analyst will, of course, be less concerned with
the general and specific opportunity phase than he will be with the impact
of proposed management policies on the socio-economic environment and

availability of physical resources.

Biock E, Alternative Systems Design Specifications and Desériptions, is a
representation of the general proceduré used to specify and design alter-
native fishing systems in terms of operational, cost, and environmental
descriptors. This procedure provides the entrepreneur a methodology for
isolating the best, in terms of profitability, fishing system; considering
the major aspects of boat desigﬁ,.captﬁre gear requirements,,aﬁd operating
strategy for a given fishery under specified biological dhd market con-

straints.

The fisheries management analyst, when considering this block, will place

more emphasis on manipulation of the biological and economic constraints

in order to test the effect of proposed fisheries management policies.

The terminal activity of this block is to prepare the input data for the

computer program.

Block C, Integrated Systems Program, actually contains the mathematical
models that describe the biological and economic environments and provide
cost data outputs. The mathematical models are provided data from the

data bank via the program control.




The biological/landings model contoins a biological.sub-model_that expresses
the theoretical eqﬁilibrium rate of fish pfoauction consistent with fishing
effort, operatibnal mode, and biological growth factors. The model also
provides means whereby empirical catch dqtd, historical, or predicted'time

trend catch data can be introduced.

The market model is essentially a supply-and-demand moael that generdtes

unit déllar'vulues for the catch tonnage of the biological/landings mbdel‘
in terms of landings tonnagesvby specie, available produce suppiies; and -
anticipated demand schedules. The economic quellis so designed that
several fish products can be priced consisteﬁt with fish species caught

or on-board converted fish products processed, such as frozen fillets or

fish meal.

Thus, to recapitulate, the biological/landings model provides the anti-
cipated production of the fishing system in terms of tonnage by‘specie.

The market model 'prices out" the resultant fish products.

The dollar values of the fish products, gross révenue from operations,

is brought to the Operating Statement Generator, where fixed and variable
operations costs are dédugted; and profits, taxes, and financial perform-
ance measures are computed. Operating costs are specified or generated as
System characteristics through the input of cost ratios and absolute dollar

values per. unit of production.

The Integrated Systems Program initially utilized biological/lundings and
market data developed for the New England haddock fishery. The program is
so designed that biological and economic data on other fisheries, if

available, can be substituted.




Block D, Program Outputs, presents the output of the Operating Statement

Generator (Figure 2), as well as landings, biologiéul, and market data.

The program is capable of manipulating some 130 input variables over a
simulated period of lO years by quarters if desired. Thus, operatlonal
cost, biological, and market varlables nay be assigned various ranges of

values and the resultant effect on profitability investigated.

Block E, Analysis Procedures and Resource Utilization qunnlng Decisions -
this flnql block represents the QCthltleS of ana1y51s and dec1smon-mak1ng

in the publlc and private sectors. Note that the system flow lines return

to Block A; and thus complete the loop by providing feedback as reéuired

for a closed system.

Figure 3 is a specimen of the graphical uhulysis done for a 230-gross-
registered-ton haddock fleet side trawler. The variable COSFDY is a measure
of the system's operqtioﬁal performance. The term DAYS/Year indicates the
nunber of days per‘year the system,‘truwler, spenf in actual fishing. The
term USAEFF is a measure of fishing effort expended by ailvU.S. trawlers
operating in the haddock fishery of Georges Bank and is in fishing days
per year. The term ROI (%) is,tﬁe*return on investment as computed by
dividing the grosé operating profit for the period by initial fishing
system cost plus the initial”working cupitdl. The thrgé curves indicate
that, iﬁ general, ROI is directly proportional to DAYS/Year and inversely
proportional to USAEFF. Thﬁs, in order to maximize ROI, emphasis should
be placed on maximizing the fishing period and improving the operational
efficiency of the fishing system. The inverse reiationship of USAEFF to
ROI implies that the quantity of fish q&qilable is essentiull& fixed; and
that as effort is increased beyond a level that the biological sub-system
can tolerate, catches will be reduced, resulting in less profit and

unsatisfactory returns on the investment.
- 19 -
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It is possible with the program to study the sensitivity of the system;
thus, it muf be seen with this particular fishery and fisﬁing system that
a 20 percent increase in DAYS/Year would produce a 45 percent increase in
ROI, and that a 25 percent decrease in USAEFF would produce a 30 percent
increase in ROI. Although not shown on the specimen graph, a 10 percent

increase in COSFDY, system efficiency, would result in a 40 percent improve-
. . ]

ment in ROI.

Design of the Experiment

In order to test the effect of subsidy levels, a set of six vessel designs
was considered. The vessels range from a 160-GRT side trawler to a 425-GRT

stern trawler, with only single-boat operations considered.

1. Problem Input Variables

To simulate vessel operations and determine relative performance,

each vessel has been tested against three values for the number of

days on the fishing grounds (DAYS), and six values for subsidy rate

from zero to 60 percent.

Table 2 summarizes the boat designs considered and their specifically

related cost and performance parameters.

For each vessel design, a standard day coefficient (COSFDY) was cal-
culated, based upon techniques developed during the prior study. The
equation for side trawlers is:

COSFDY = 0.162 GRT®-28 + 00207 HP®:7©

COSFDY: - Standard day coefficient
GRT: Gross registered tons of the vessel

HP: Installed horsepowef




TABLE 2

SUMMARY OF VESSEL DESIGN PARAMETERS

GRT* COSFDY

CPLAT***

-$299,000

418,000

544,000

563,000
819,000

1119,000

Gross Registered Tons

Installed Shaft Horsepower, Main Engine

¥¥¥ Initial Construction Cost (See Tekt)

l/ See appendix for comments




For stern trawlers, a 20 percent upward adjustment is made for the
coefficient given by the above equation to reflect the typically
higher effectiveness of these vessels. Iﬁhe figure of 20 percent

is derived from an earlier study by Bell (Z)J

Cost estimates were made based upon GRT as the prima?y factor. The
functional relationship used is taken from the earlier'study.(IS))
and separate estimating techniques are used for stern and side

trawler designs.

First, for side trawlers:
CPLAT = 582 (GRT)L:23

where CPLAT is the platform cost upon which subsidy is based.

For stern trawlers the estimate is:

CPLAT = 234 (GRT)!"*

The above equations differ from those appearing in the earlier study
by a multiplicative factor of 1.20. This 20 percent increase fepre-

sents a revised estimate of higher future vessel construction costs.

The dollar amount of subsidy is then calculated by multiplying the

subsidy rate (0, .30, .40, etc.) by the platform cost. The net cost

to the owner is assumed to be financed by borrowing two-thirds of

the amount at a rate of 7.5 percent interest, the remaining. capital

representing equity.
Data Base

In order to exercise the various systems with INSPRO, it is necessary
to specify a data base which is part of the run-definition. Included

in the data base are parameters which affect the method of calculation
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(e.g.;llqy/wuge); base values for time-related variables (e.g., cold
storage holdings), énd other parameters defining the "run' (e.g., the
bofrowing rate in capitai, the number of years and periods per year).
See Table 3 for the values of'parameters used in the run definition.

For an interpretction of individual items, consult A Systems Analysis

of Specified Trawler Operations (13, Vol. II, pp. 34-90).

Major points with reépect to the run-definition worthy of explicit

mention are as follows:

- @ Each case is run for one year which represents @ mean or
average year. The model construction implies}>and prior
experience confirms, that changes in financial performnnqe
over time, given system design mode of operation and biological
dafu, reflect changes in ex-vessel prices. To focus attention
on subsidies) and limif redundant output volume, we deemed it
best to use a single ''representative period'" analysis.
Landings per standard day are calculated by inputting the
total U.S. effort (USAEFF) qéainst a linear empirical fit of
the Hennemuth data.

The determination of price for haddock is done by the ﬁethod
described in the earlier stﬁdy; 1966 base values were used
.which resulted in realistic price estimates to project for
thg near future.

The amount of other groundfish is assumed to be approximately
27 percent of the 1andingsrof hudéoék (by round weight).

This is consiétent with earlier empirical findings, but is
subject to change through altered fishing techniques or bio-

logical conditions.




TABLE 3

LIST OF INPUT VALUES

Program Name

Subscripts

YRMAX

PERPYR

COTRIP

CDIST

CDIST

CFAPP

CcovTJac

COJvAC

COCLAY

RATCIN

DELCIN

RATIMV

RATRAM &/

DELRAM

RATADM }/ Administration rate as a pct. of enterprise share, pct.

Number of years to be evaluated

Number of periods for each year

Calendar days per trip

Catch distribution factor, haddock

" " M , all othef fish

Gear, equipment and net cost

Joint trip fixed cost,.$ per trip

Joint trip variable costs,'pct. of period gross revenue
Crew share, per cent

P&I insurance, per man, $ per year

Annual change of P & I, $ per year

Hull insurance rate on market value, pct.

Repair and maintenance rate of fixed assets, pct.

Annual change of repair and maintenance

COWCAP y Working capital factor, pct.of fixed assets

1/ See appendix for comments .

(1)

(1,1)

(2,1) 27,
20000,
147,

4.




Table 3 Continuecd

Program Name - ) ’ ’ Subscripts

COLIAB Liagbility factor, pct. of fixed undgpreciqted assets
TAXLIF Tax life in years of fixed assets

COMLIF Composife market life expectancy of fixed qsséts
'TAXBAS Tax basis for corporate tcxés; S

TAXROB Corporation normal tax rate, pct.

TAXREX Corporqtién'surth rate, pct.

RATINT Rate of intérest on borrowed cqpitql

?VINT Rate of interest for present value calculations
RNMORT ‘Instantaneous rate of mortality, (M)

FBH Instantaneous rate of fishing, (F)

WALK Slope of the Walford line, (K) |

AGEREC Age at recruitment

AGEMIN Standard minimum age of reference

AGEZER = Age at zero length

OMEGA Idedl maximum weight of fish

TOPCAT Best catch/standard day to date

AVGCAT Average catch/standard day to date

VULCAT Landed fish which were vulnerable at start of yeqf

RATEX Rate of exploitation, pct.




Continuecd

Program Name : Subscripts

BIOCAT

EMPA

EMPB

EMPC

EMPMIN

EMPMAX

SEAFAC

USAEFF

VARMAR

FTYPES

Yearly catch, metric tons (1)

Quadratic coefficient, empirical landings model

Linear coefficient (slope), empiricel landings model
Constant term, empirical landings model

Minimum standard fishing days, empirical landings model
Maximum standard fishing days, empiric;l landings model
Seasonal catch factor, per cent

U.S. effort for the year, standard days

Number of variables in‘the market model, exogenous
Number of prices to be computed, endogenous

Conversion factor, prices to dollars per thousand pounds
Nuhber of pounds per unit of the landings

Number of months per unit time of BETA entries

Flag to indicate equation form to be used for prices

Flag to show stock/flow status of variable




Table 3

Continued

Program Name

Subscripts

Value

-BETA
BETA
BETA
BETA

'BETA
BETA
BETA
BETA
BETA
BETA
PR
ZSTORE
ZSTORE

-ZSTORE
ZSTORE
ZSTORE
cz
cz

cz.

Reduced form coefficients for price equations

Number of months per unit time for ZSTORE variables

Initial values of exogenous market variables

(1,1,
(1,2,1)

(1,3,1)

(1,4,1

(1,5,1)

(2,1,1)

(2,2,1)
(2,3,1)

(2,4,1)

(2,5,1)

(1)
(2)

- (3)

(4)

(5)

(1,1)
(2,2)

(2,3)

5,697353
-.532997
914793
-.146198
-.033401
7.242162
-.,211648
.363255
-,374839
-.085638
L.
2,718282
10270,
39.4

13004,

112000,




Continued

Program Name ‘ : Subscripts Value

cz ‘Coefficients of exogenous variables growth eguations - (3,1) 1.01683

cz : | ' (3,2) | ,0297

cz . | (3,3)
cz | - (4,1)
cz | (4,2)
cz ' | (4,3)
cz : ’ - (5,1)
cz | (5,2)
cz | | | (5,3)
EQWT Conversion factor, live to market weight, haddock (1)

EQWT 1 1 1 S 1 , other fish (2)




l o Total fishing effort applied to the Georges Bank seems to be’

'i;an important factor in determining landings per standard day.fﬁ;.f5
.tEstimates of landings per standard day are. based on a figure
f'of 7 »500 days as the U.S. effort. | o
‘f'Pinancial calculations are based on the existing lay system N

‘aewhereby earnings are apportioned betWeen the crew and the

uessel owner. |
The 1n1t1al gear and‘eguipment costs (1ncluding nets; lines,;.
' etc.) were assumed “to be $20 OOO per vessel.( This is conSLStent’j
- wlth the assumption that each vessel uses substantially the
»same technology and none have_provmsion for on—board proceSSLngt
or freezing;. | | | _ L | e
“BCF data'indicates_that the mean number'of "days absent”;for-
the Boston-fleet (1963-65) is approrimately 253 for vessels
of size class 3 4, and 5, and 244 for vessels of all sizes.
The mean number of days fishing, on the other hand, is. only
'188 for this first group and proportionately less for the
fleet as a whole, w1th a standard dev1ation of about 20 days.v
. 'The range of 140 to 220 includes a vast ma]ority of the’ sample

of boats which completed the season._/4
. 3. Criteria'for Evaluation o

fwo‘criterialmny Be'used to evaluate system performance:‘ return on
‘investment (ROI) or discounted present value (PV) While-present value
can be shown to be a superior 1n some investment dEC1510n problems,
for the cases studied here ROI is .a 51mpler concept.w1th which to

deal and is an adequate 1ndex of the relative financ1al performance

" of these systems..

"1/ See appendix for comments.



. 1
Return on investment is defined here as the ratio of net earnings —/
to total assets. This is a standard financial index and need not

be defended or explained here.

The assumption underlying this study is that financial success or
failure, as reflected by ROI, is a major faetof affecting private
investment decisions. Subsidy programs which result in returns
above competitive returns for similar enterprises (with“respect to
risk, uncertainty, and other non-pecuniary differenfiais) can be
expected to attract capital and resources to‘which those subeidy

programs apply.

It is useful to recall here, however, the point developed in
Section IV above: subsidies aimed at cencellation of construction
cost differentials between U.S. and foreign shipyards is a net
subsidy to the shipbuilding industry rather than a subsidy to U.S.
vessel operators who are constrained by thev1792 law from purchaeing .

less costly foreign-built vessels.

Nevertheless, the level of subsidy could be used as a policy tool
to effect entry or exit from fisheries in general or specifically.

Examination of the performance of ROI is therefore appropriate to

policy planners for a variety of reasons.

An alternative criterion is the subsidy cost of increasing fishing
capacity of the fleet. A measure of this effect is suggested in

the discussion of the results.

- 32 -
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Section VI

 ANALYSIS OF RESULTS

. The dut& base and cése désigns were exeréiéed‘uccording to the deécription
of'Section V above. 1In this section, the oufcome'of thdse exercises is
présented in tabular, graphicul, and verbal fbrm;_on the basis of the
‘output we are able to make some observations on the effects of'ﬁodel'
variables and subsidy levels on the return to investment for vessel

operators and crew members. -

From the output listing, which shows'tﬁe detailed data for each vessel
separately, we Have prepared a.number.of tdbles and graphs from which it
is poséible to discern significant relationships,with‘féspect to vessel
deQign, subsidy level, and return on investment. Table 4a through 4e,

~ indicates major items of the output listing.

In order to make the analysis more lucid, Figures 4 through 8 portray the

same information in various graphical formats.

Figureé 40 through 4f indicate the relutionéhip to be observed between

ROI and dayé at sea fishing (DAYS). DAYS was varied from 140 to 220,

and ROI was found to vary proportionately with DAYS. This is to be expected
éince catch (and hence total revenue) are a function of days spent on the
fishing grounds (given the biological data); since variable costs were met
for each t?iﬁ, additional trips increased the owner's gross share and

increased his net income over his rather substantial fixed costs.

These graphs indicate a linear relationship between days at sea and fishing

and rate of return. This is due to the fact that the revenue and variable

cost functions which determine the slope of the graph (giveﬁ the fixed
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TABLE 4a Y/

PERFORMANCE OF ALTERNATIVE DESIGNS
(Subsidy Rate: 0. %)

140 DAYS ] 180 DAYS 220 DAYS
**%0101 0103 0201 0103 0201 0103 0201

COSFDY 0.85 . . . 1.00  1.30 1. . 1.00  1.30
CPLAT* ’ 299 544 563
TOTAL REVENUE* 452
VARIABLE COST** . : . . . 25.0
LABOR COST* 274
FIXED COST* . . . . 97.4
TOTAL COST* 395
GROSS INCOME* . . . 56.6
FEDERAL TAX* . ) . . 0. . . . . . . . 20.7
NET INCOME* ' . . . . . . 36.0
TOTAL ASSETS* 335 : 612
ROI (PER CENT) 2.6 ) . . . . . . 9.3

CREW SIZE 13 12
ANNUAL WAGE* 8.7 22.8

* Thousands of dollars
L Exclusive of crew share
**% Vessel I,D. code refers to Table 2

_]_./ «See appendix tables la - le, and 2a - 2e for recalculations




TABLE 4b y

PERFORMANCE OF ALTERNATIVE DESIGNS

(Subsidy Rate: 30%)

140 DAYS 180 DAYS e . 220 DAYS

0103 0201 ‘ 0103 0201 . 0103 0201
COSFDY : 1.00 1.30 1.00 1.30 1.00 1.30

CPLAT* 544 563 544 563 544 563
"TOTAL REVENUE* 221 285 370 y 348 452
VARIABLE COST#** 12,7 . . . . 16. 3 20.4 21, . . . . 25.0
LABOR COST* 224

FIXED COST* ' . . 96. . . . 71.5

TOTAL COST* ' 315

GROSS INCOME* . . . . . 54.5

FEDERAL TAX* . . . . . . . 19.7

NET INCOME . . . . . . .2 34.8

TOTAL ASSETS*

ROI (PER CENT) 9.0

CREW SIZE 13 17

ANNUAL WAGE* 8.7 . 7.9

*

* Thousands of dollars
*k Exclusive of crew share -
**%% Vessel I,D, code refers to Table

_]J See a ppendix tables la - le, and 2a - 2e for recalculations




TABLE 4c y
PERFORMANCE OF ALTERNATIVE DESIGNS

(Subsidy Rate: 40%)

140 DAYS ' 180 DAYS 220 DAYS

0103 0201 0103 0201 0103 0201
COSFDY 1.00 1.30 1.00 1.30 1.00 1.30

CPLAT* 544 563 544 563 544 563
TOTAL REVENUE* 221 285 370 348 452
VARIABLE COST** . . . . 16.3 20.4 . . 20.0
LABOR COST* | 172 224 210

FIXED COST* . . 62.4 63.3

TOTAL COST* 307

GROSS INCOME* . . . ‘ . : . . 62.7

FEDERAL TAX* . . : . 23.6

NET II;ICOME . . . . 39.1

TOTAL ASSETS* 284

ROI (PER CENT) 12.4 7.8

CREW SIZE 13 15
ANNUAL WAGE* 8.7 8.3

* Thousands of dollars
*% Exclusive of crew share
*** Vessel I,D, code refers to Table 2

L/ See appendix tables la - le, and 2a - 2e for recalculations




1
TABLE 4d —/
PERFORMANCE OF ALTERNATIVE DESIGNS

(Subsidy Rate: 50%)

140 DAYS 180 DAYS

220 DAYS

**% 0101

0103 0201 . 0103 0201

0103 0201

COSFDY

CPLAT*

TOTAL REVENUE*
VARIABLE COST**
LABOR COST*
FIXED COST*
TOTAL COST*
GROSS INCOME*
FEDERAL TAX*
NET INCOME
TOTAL ASSETS*
ROI (PER CENT)

CREW SIZE
ANNUAL WAGE*

- 0.85

299
188

11.2

17.1
13
8.7

1.00 1.30 . . 1.00 1.30

1.00 1.30
544

348

20.0

210

50.3

* Thousands of dollars

*%k Exclusive of crew share

*** Vessel I,D, code refers to Table 2

;/ See appendix tables la - le, and 2a - 2e for recalculations




TABLE 4e y
PERFORMANCE OF ALTERNATIVE DESIGNS

(Subsidy Rate: 60%)

140 DAYS 180 DAYS 220 DAYS

**% 0101 0103 0201 0103 0201 0103 0201
COSFDY 0.85 1.00 1.30 1.00 1.30

1.00 1.30
CPLAT* 299 544 563 544 563 544 563

TOTAL REVENUE* 221 288 285 370 348 452

VARIABLE COST*# . 16.3  20.4 20.0  25.0
LABOR COST* 172 224 210
FIXED COST* .1 37.2 . . .3 46.7  47.0 . . .3 477
TOTAL COST* 176 235 291

GROSS INCOME* 34.7 34.1 . .3 44, . .5 50.0 178.9

FEDERAL TAX* 10.1 9.9 . 17.5  31.4

NET INCOME 24,5 24.2 21.9 . 32.5  47.5

TOTAL ASSETSx 147 197 249 249 257

ROI (PER CENT) 23.7 17.4 11.9 . .2 20,0 30.7

CREW SIZE 13 15 17 ’ 17 12

ANNUAL WAGE* 8.7 83 1.9 .5 . . . 10.1

* Thousands of dollars
*% Exclusive of crew share

**x  Vessel I, D, code refers to Table 2

y See appendix tables la - le, and 2a - 2e for recalculations




/160 GRT Side Trawler o : ~ SUBSIDY
I.D. Code: 0101 -

COSFDY = 0.85 | S o : ; 60%
USAEFF = 7500

CPLAT = 299000

180 I 200

'Fig. 4a. ROI v. DAYS AT SEA FISHING ¥

y See appendix for comments




210 GRT Side Trawler

I.D. Code: 0102

COSFDY = 0.95

USAEFF = 7500 . AR, _ .
AT = 8 S : ' :

CPLAT 41 ,QOO” o | . ; SUBSIDY %

60.

140 o - 180 - 220 DAYS

Fig. 4b. ROI v. Days at Sea Fishing

;/'See appendix for comments




260 GRT Side Trawler

I.D. Code: 0103

COSFDY = 1.00 ,

USAEFF = 7500 . B SRR B A _
CPLAT = 544,000 - ’ o SUBSIDY %

220 DAYS

B

y |

Fig. 4c. ROI v. Days at Sea Fishing

appendix for comments




‘260 GRT Stern Trawler

I.D. Code = 0201

'COSFDY = 1.30

USAEFF = 7500 . , e S
CPLAT -= 563,000 : B SUBSIDY %

ROI (%)

60

180 ' 200 ' 220 DAYS

Fig. 4d. ROI Q.'Days at Sea Fishing l/

1/ See appendix for comments

. ¢




340 GRT Stern Trawler

I.D. Code: 0202

COSFDY = 1.40

USAEEF = 7500 , v
CPLAT = 819,000 E _ : SUBSIDY %

- 220 DAYS

Fig. 4e. ROI v. Days at Sea Fishing‘l/

;/ See appendix for comments




425 GRT Stern Trawler
I.D. Code: 0203

COSFDY = 1.55
USAEFF = 7500 ‘ '
SUBSIDY %

CPLAT = 1,119,000

) : " . .
180 ZQO o - 220 DAYS

Fig. 4f. ROI v. Days at Sea Fishing —/

See appendix for comments




investment) are linear additive functions of days at sea; thus the first

' derivative with,respect to days is a constant for any given vessel deSign..

In orxder to compare the vessels on a 51ngle grapn Flgure 5 shows the
performance of ROI as DAYS is varled from 140 to 220 with a constant (40A)
'level of sub51dy.v Thls graph suggests a plau51ble orderlng of eff1c1ency
'as measured by ROI; the smaller vessels of a partlculor deSLgn appear to be
more eff1c1ent than vessels of larger 51ze, and for approx1mately the same
.51ze (GRT), stern trawlers seem most,productlve. There are a number of
factors whlch jolntly account for thlS phenomena including both some problems
in der1v1ng the emplrlcal estlmates and the llkely presence of some dlS-
'economres of scale in large vessel operating characterlstlcs and constructlon
costs, |
A 51zoble portlon of the relative advantages of smaller(l)
vessels is perhaps an illusion. The emplrlcal estlmotes
for platform construction costs imply that up ro 212-gross
registered tons. stern trawlers are.less costly but that
beyond that point side trawlers are less costly. This is
rather the reverse of wbat casual observation would suggest,
and if true it wouldbimply that the optimal vessel design
would be relatively small stern trawlers.
The nature of the COSFDY equation is such tnat equal in-
creases in COSFDY are possible only by larger and larger
increases in GRT as vessel size increases. This is rein-

forced by the fact that the costs of these increases in

vessel size are themselves increasing functions of vessel

size,

(;)All vessels considered are ""large'' by BCF classification standards. The

terms ''small' and ''smaller' are relative only to other vessels within the
range of vessels studled 160 to 425 GRT.
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40% SUBSIDY

COMPARISON OF VESSELS FOR' FIXED SUBSIDY RATE
ROI v. Days -




One hypothetical advantage ascribed to lcrger vessels is the
‘obilify (or probability) of fishing more days outrof»fhé:yedr;._
vthe>dafd collecteaiby BCF éuggeét that this capcbility isv
largely offset by the fact that, contrary to £ﬁe aséumptions‘
of our model, manpower for'extended operations- is available
only at significcntly higher prices. The result is that
vessels, 1afge and smqll,‘gengrq;ly ﬁndertéke trips 6f nine
days rather than incur those higher costs. Hencé, the capa-
.biiity fbr'extended durction-o?eration is qugely unused for-
vessels in-this fishery. | | |

Fixed costs are a major factor in the ownef's income statement.
The smaller vesseis' fixed chofges against gross receipts qr§
less, although the ratio of fixed cost to gross receipts may

be greater or less for larger vessels.

The net effect is that cost increases for added l"'t:echnol'ogy” or capacity
very quickly ''swamp'' the increased revenues derived therefrom. In other
words, for vessels beyond a particular size, the net additions to cost for
larger size outweigh the apparent technological advantages. Payment of
subsidies, unless they differentially affect vessel construction cost as
between alternate vessel designs, will not negate this economically ad-
‘'vantageous characteristic of smaller vessels; beiow we shall argue that

there is little or no reason to attempt to alter this situation via subsidy.

-

The ordering of vessels from Figure 5 is upheld if alternative subsidy
percentages, rather than days at sea, is taken as the independent variable;

_Figure 6 is drawn on .that basis. Here the curves, drawn for DAYS = 180,

are clearly non-linear. This is explained by the fact that the ROI base,




as well as the gross operating profif, is being affécted by changes in

the level of subsidy.A Such dhanges reduce or increase the fixed assefs

'qf»the entrepreneur committed to the firm, and, therefore, fixed charges_
such as interest on vessel mortgage are also affected. ROI will be an
unbounded function qé'subsidy apprbaches 100% so‘lohg as variable costs

are met through operating revenues.




DAYS = 180
 USAEFF = 7500

1 1 | 1 1

10 20 30 » 40 » 50 SUBSIDY (%)
Fig. 6. COMPARISON OF VESSELS FOR FIXED SUBSIDY RATE
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An alternatlve v1ewpoxnt, one perhaps more in keeplng with the pollcy
mqkers' flxed budget construlnt, is to consider not the percentage sub-’
sidy but rather the dollar amount. The questlon here is: At whatrrate R

are dollars of subsidy transformed into increased ROI? That is a

‘relevant question since a higher ROI will result in'more'rdpid»uftraction

of private capital and swifter revitalization of the fleet.

Figure 7 shows, for. DAYS = 180, the return on investment as a function_of'
the dollar amount of eubsidy. This figure shows soﬁe rather dramatic,
thqugh quite explieeble,‘phenomena. rThble 5 in&icqtes_for a per vessel
subsidy of $180,000 the resultant ﬁoi; Table 6 shows the requisite sub-
sidy to btingvull vessels to a 14 percent ROI. These tables show thet_
the relationship of ROI to dollar subsidy is much more sensitive fer the
smaller vessels. Thus, any given amount of subsidy dollars will resulf
in higher rates of retern if those‘dollqrs are expended on smaller, more
economically efficient shipe than if'spent on larger ships. This means
that private investors will be more likelyvto commit their own resources
to the fishery if they can use subsidies to build the most effective and

competitive vessels.

As a final consideratioﬁ, we.examine the effectiveness of a given subsidy
dollar in increasing the share of the U.S. fleet in the total annual |
catch from the fishery. _We ask the following question: Given.some fikea
amount of available funds, what type of vessel ought to be subsidized if
the goal of the subsidy is to maximize fhe total U.S. catch? That this

is a different question than had been posed earlier should be cieqr;‘we
may conceive of situations in which commercial operation is not profitable

but where other national goals are served by engaging in the activity.
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.Fig. 7. COMPARISON OF VESSELS FOR VARIABLE SUBSIDY AMOUNTS




TABLE 5

RESULTANT ROI FOR $180,000-PER-VESSEL SUBSIDY

ROI (%)




TABLE 6

REQUISITE SUBSIDY FOR 14% ROI

COSFDY " Subsidy

75,000
160,060
180,600
270,000
400,000

660,000

Note: Figures for ROI based on 180 fishing days annually.




Whether this fishery is such a situation is a debatable question;

it is not cléqr that any of the standard criteria used for ussigﬁing
pcfficular economic'activity or ifs direction to the public secfor apply
to the fishery, but it is clear fhdt the common prépefty ""non- J
ownérship” of the fishery leads té‘non-optimal resource allocatioﬁ.
Nevertﬁélesé, Wwe now turn to the effédtiveness of constrﬁction'éubéidies

in promoting the highest attainable catch.

Table 7 indicates the ''price'' of increasing the yearly fishing effortAby

one ''standard boat year' of 180 davs at sea. The assumption being made
here is that a rate of réturn of 14 percent is sufficient to attract
private capital. If that is so, then the maximum amount .of effective
fishing capacity is achieved by subsidiziﬁg vessels Qith the highest ratio
of efficiency, as ﬁeqsured by COSFD?, to cost. An equivaleﬁt c?iterion
woﬁld'be to select for subsidy ves::ls with the lowest 'price'" for a

standard fishing day; this is indicated by the SUBSIDY/COSFDY ratio.

Figure 8, derived from Table 7, indicates the total number of ''standard
years' which may be achieved by any given budget figure. - Note that the
ordering of the vessels is not changed from Table 5 by the qdoétion of
this new criteria; there is a different.ordering from that of.Figure 7.
By this criteria, thé 260-GRT stern frawler is superior to the 210-GRT
side trawler because it is capable of reciizing a highér ratio of volume’

of catch to first cost.




TABLE 7

EFFBCTIVENESS RATIOS FCR SUBSIDY DOLLARS

, Subsidy SUBSID
COSFDY Amount¥ COSFDY .

-$ 75,000 '$ 88,235
160,000 188,235
180,000 138,461
270,000 f 270,000
400,000 A 285,714

660,000 - 425,806

Based on 14% ROI

*%¥ Effectiveness Ratio. By definition the Effectiveness Ratio of the 260-GRT Side Trawler
is equal to 1. .




1 Standard Year = 180 Standard Days
USAEFF = 7500 :
Subsidy = 40%

ko)
Q
ke
T
<
[1)]
H
I
Q
>
kel
H
o]
geo)
o
o]
+
n

Total
Budget
($% 10%6)

400

Fig. 8. BUDGET EFFECTIVENESS IN EXPLOITING.A FISHERY




Section VII

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

In a leaflet prepared by the Bureau of Commercial Fisheries (FISHERY

LEAFLET 574) the purpose of the law (P.L. 86-516) under which construction

subsidies are granted is:.

"...to correct inequities in the cost of constructlon
of U.S. flshlng veqsels n

The provisions qf the law, however, go beyond the mitigation of those
inequities which arise out of the higher U.S. construction costs; additional
provisions specify, the type of vessel and the mode of operation required

if the vessel is. to be subsidized. Thesé provisions, whether they are
""desirable'' or ”undesiruBle,” carry with them the implication tha{-the
intent of the law goes beyond the single purpose cited above. It theré-
fore becomes relevant to éonsider the possible utilization of this or a
similar law as a policybtool to aid in the efficient development of our
groundfish fisheries. The findings of this study may aid in the fuller
realiza%ion of the implications of the use of subsidies to promote a sound

fisheries policy.

The conclusions which might be drawn from this project depend upon both
one's point of view and one's confidence in the methodology and data

which were used in this study.

With respect té our metﬁodology, one might.wish to argue that not all of
the variables affecting subsidy programs were examined. We selected those
variables which would, according to our analysis, be most significant with
respect to comparisons among vessels and subsidy progrdms. Price changes

or an improved or weakened biological environment, for example, if

- 52 -




included, would tend to affect the absolute level of ROI but ought not

to alter the relative performance of fiéhing systeﬁs or the differenfidl

impqétvof alternative subsidy methods.

. An impértaht aspect of;the subsidy iésue céuld_not.be consideréd with'ou:
‘existing model. Thevcontroi éf entfi-and/or the method of allocafing uﬁd _:
aaministering limited‘subéidy funds. -If‘funds are avaiicblevqn &n ”dll
who quaiify” basis and if returns fq capital and maﬁagément are abové
coﬁpetitive levels, increased entry to the fishery may be expéctedj Ovéf
time this will have a depressing effect on prices and, therefore; reduce
returns.‘ Provisions of the existing chpute; program do not permit the
simulation of such behavior, though this capability could be added as a
modification. Were an l"errt:z:'y/ex‘:i.t:”‘ model incorporated, if Qould be
feasible to trace over time the effects on the fishery due to increased
fishing effort arising out of higher subsidies, or the effeété of shorf
duration programs instituted dn.d temporary basis. As was pointed out
earlier, subsidies to particular classes of vessels result in differential
increases in total fishing effort. The total impact of such changes could

not be considered here, though it is of great interest to policy planners.

Our approach is also limited in its dbility to incorporate the different
administrative costs which would be associated with various subsidy
schemes. This, too, is an area wﬁich mighf be significantly improved.
with onl? moderate modificafions to the already existing prograﬁ. In
particular, a modified program would have the capability to employ a
decision rule, a total budget, and an administrative cost function and
determine the optimal allocation of those funds according to the frogram

criteria. Given the fact that the original program was not designed




explicitly to explore the effects of subsidies, we feel that it never-

theless served us well in carrying out our investigations. We have been

able to demonstrate a number of major relationships bearing on the sub-

sidy issue.

The finanéial performance of enterpriseé engaged in fishing have beeﬁ-
shown in this study to be highly sensitive 'to the subsidy suppliéﬁ to
offéet the higher U.S. construction costs. If our estimates are accurate,
new vesséls entering the haddock fishery, given a subsidy within the range
of 40 to 50 percent of their initial construction cost, are capable of

profitable operation.

,Curiously, our investigatién inaicdtes that fér this fishery it is the smqllef
vessel which is best able to take advantage of the fishery opportunity here
cénsidered. If this is indeed the case, it behooves policy makers to que
care that false incentives are avoided which might artificially attract larger
and less efficient vessels. This finding serves as a reminder of the fact
that it is not always the most ”sophisticcfed” or advanced design which proves
-to be the economically efficient one fo; a particular environment. There

is a good case to be made for the proposition that the smaller vessels are
able to operate at sémething upproaching fu;l;cupacity_while the ‘larger
vessels, due to the_pqrticular nature of the qonstrdints with respect to

labor and the nature of the ?rodqct, operate well below fuli capacity.

The fixed.charges against the larger capital investment are not offset by

a correspondingly higher produétivity;




This particular observation leads us to.reflect, however, as to the
rélidbilify 6f the data which‘weiﬁsed. First, our estimates fdr_Sﬁch
items as vessel construction cost, financial‘paraﬁéteré, and standard

day coefficients were based upon the best sources availdble to us within
the time and budget'coﬁstraints of the broject. We feel that each of the
resulfs we obtained was blausible( suggesting the:variaBle values selected
werelappropriate. If real worldvdecisions are to bé based on the actual
numerical values prodﬁced by this prog;am, then it is advisable'thét‘
additional efforté be mﬁde at ascertaining estimates of higher réliability
and tolerance than those available for this sfuiy. When such estimates
are available, then we feel a high dégree of confidence may be ascribed to

the results of exercising the Integrated Systems Program.

It would perhaps be ideal if in our conclusion we could recommend an
optimal subsidy program that would achieve each of the objectives of the
Bureau of Commercial Fisheries, but such an optimal program is not apparent

from our research.

One tentative conclusion is that subsidy programs aimed at promoting a pre-
specified rate of return are, perhaps a needlessly, costly method of achiev-
ing the objectives of thé Burqu ﬁf Commercial Fisheries. Such_programs
require disproportionately large volumes of subsidy funds be allocated to
large, inefficient vesseis.l Given d fixed budgét constraint and ROi‘the

total increase in the U, S, catch is greater when the smaller veséels,

rather than the larger vessels, receive the subsidy funds.

This brings us to a fundamental and pervasive issue with respect to current
and future subsidy programs: Are the profit maximation goals of the indi-

vidual fisherman and vessel owners and operators consistent or inconsistent




With the goals 6f fhe BCF? Aé Qe’nofed earlier, the objé¢tives of the_
BCF'afé manifold. - They include protecting the‘injereséé of,fishérmeﬁ,  “
Qessei ownefs;‘fax puyefs, and the U. S. position as onevofvthé lédding
fishing natiohs of the world. It is possible, but not necessary, that’
thefé will be conflictg in ﬁeeting all of theéé objectiVes; -This is
gépecially true when BCF is called upén to proQide relief from other leg-
islation beyond their control, i.e., the 1792 law protectihg.U. S; ship

builders from foreign competition.

Assuming that there are no fundamental conflicts.in the objectives and
constraints of BCF, can progfams be develdped that take udvahtage of

the profit motives iﬁ the priyate sector, or must thosévprograms delib-
erately frustrate or suspend tﬁé free interplay of market forces? In
particular, is it the case that, if design considerations were eliminated
as requisites for subsidy, private veséel ope;dtors and ownefs would
build and operate vessels inappropriate to the iqtent of the BCF? This
is a fundamental question, for if answered in the negative it would sug-

gest that a great deal of the administrative costs of the subsidy program

might be eliminated. The savings in costs could be applied to other high

level priority tasks of the Bureau.

While we feel that the objectives of this study have been satisfied, it
seems clear that a great deal of work remains ahead before any definitive
answers are given to the guestions qf interest to BCF with respect to
subsidy programs. We have succeeded iﬁ showing the sensitivity of
financiul performance to the amount or rate of subsidy and have established
thut'commercial fishing is profitable given a subéidy to‘offset the higher

U. S. construction costs. The following is an outline of the logical steps




for continuing the inquiry, not only with respect to the subsidy issue,

but to the broader issue of marine resource management in general.

Recommendations

By virtue of having pefformed this analysis of the suﬁsidyvissu;, we
have gained insights into the problems confronting poiicy makers con-
cerned with marine feséurce‘manugément gnd the othef goals. of the Bureau
of Commetcial Fisheries and the areas where the systems analyéis
techniﬁue could be extended and improved to provide even greater as-
sistance to,staff members dealing with the problems we have begn dis-

cussing. We therefore recommend the following course of action.

° The Bureau of Commercial Fisheries should continue consider-
ations of possible modificdtiﬁns of the financial aids‘prog;ams
available to our fishermen and vessel owners. Since the
Construction-Differential Subsidy Program is due to ekpire in
mid-1969, the Bureau musf have a new subsidy or other aid
program designed if they are to continue to exert an influence
in this area. Studies such as this will aid in the better
understanding of thé scope and effects of ?urious arrangéments

which might be proposed.

The general method of Systems Analysis must be encouraged and

used within BCF in order to promote a rational and orderly

approach to the manifold problems of BCF in predicting and

guiding the development of our nation's water and fishery

resources.




In order to increase the utilization of the existing Integrated

Systems Program, we suggest thct‘modificationsvleading to d_

Mod II Version be made. The major tasks of revision would Be;"

1. The inclusion of an-"entrf/exit“ model which Qoﬁld
be cupablé of siﬁulating‘the increase or decrease iﬁ
the size of the fleet and the total fiéhing effort
which is attributable.tp éhqnges in the return to in-
vestment. In this way, the model would Be capable of
integrating the ;esponse of decision make;s in the
private sector fo the various finqnqial aids pfdgrums
or management decisioﬁs which might be made within the

government sector.

vSPecific provision for thé simulation of a wider variety
of financial aids progrums which might include, for
example, tax relief on a selective‘basis. Further) the
total costs incurred by the administering agency would

be part of the normal output printed out under computer

control. :

The present system of heuristic search for optimum
systems 6r decision rules should be replaced by a
systeﬁutic optimization routine. This would involve
recoding the progrﬁm with additional steps which would
search through a space of feasible éoihts (each point
would represent a set of input values) qndidgtermine

the optimal point. The user would then need only




determine the boundary conditions and the varicbles

which'qre-to be exercised in search of the optimum.

Por exampie, oné might choose to Seér¢h for the

optimum number of fixed rate subsidies to be granfed:

iﬁ order to mdintainisome specified ROI or total U. S. -
;atchf The.pfogram would then detefmine that number.of
subsidies which is cbﬁsistent with the toéal'budget
available, the mdrket p;ices thch can be expected,

the dyndmics of the fishery population, and the entrance
or exit from the total fleet which would result in an
altered level of U. 3. effort. The program would either
take - the deéigﬁ §f.fhe craft to be subsidized as pcrt--
of the input or might consider fhis as one of the

variables to be determined.

With the modifications outlined above, plus those deemed useful
by the BCF, it would be feasible to abply the Integrated Systémsv
Program to other fisheries. But theré remain a number of tasks
yet to be performed which are called for in order to make the

results of any such application more reliable.

1. Rationalize and identify more formally the béat
operating costs. |
Improve the estimdting techniques fér the determination
of the initial construction and gear césts.’ The methods
developed should be applicable to any vessel constructed

for use as a commercial fishing craft.




'Pofmalize and improve the method for determining the
standard-day coefficient, again developing a technique
which is applicable to. other fisheries dnd methods of

~ fishing.

Findlly, we:suggest>that‘the Bureau of Commercial Fisheriéé
begih definitive research which will‘satisfactbrily reslee,
and lead to the elimination of, the highér costs of Américdnr
vessel'coﬁstrucfion. America enﬁoys productivity advantages
ovef her fqreign competitors in a vdst number of areas of
industrial production; national policy has been such to
strongly encourage our domestic ship building industry.

-Yet, in spite of these facts, American costs are far gredtéf
than foreign costs. While superficial expianations of this
fact are readily available,.they aie not at all satisfactory.
The BCF should be concerned with this problem because of its
rumifications‘on our fishing fleet; furtﬁer, a significant

reduction in vessel construction costs will increase the

funds available for activities of more direct interest to BCF.
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APPENDIX = -

Comments by the Branch of Economics Research, B. C. T.

1. Repair and maintenance costs (RATRAM): calculatéd‘as a percentage:

of fixed assets (L percent), these costs change with the rate;of:subsidy;.
thiS'implies subsidizing repair costs; even withﬁno'SUbsidy;‘the costs
are too low, whencompared with actual data for two new.vessels in the -

Boston fleet.

2. Costs of repairing or replacing of fishing gear (nets, rigging) are
omitted; running at around $lO:per'ton of fish landed, these costs con-

stitute a substantial item in owner's outlays.

3. Payroll taxes (Social security,‘unempioyment) are another large

item that has been omitted.

}. Administration rate (RATADM) in the amount of 5 percent of enterprise
share is too low to cover all the expenses involved (management fee,
audit and legal costs, office supplies and expense){ Actual expenses

run about twice as high as assumed in the study.

5. In calculating the annual wage per crewman (last position in Tables"i
ha - he) no account was made for expenses the crew has to bear (fuel and
lub oil, ice, groceries, lumpers,vand so on. The actual annual wage is

substantially lower than that shown in the Tables.




6. Working capital (COWCAD) as part of total assets was calculated at
a rate of 5 percent of fixed aésets, thus implying subsidy on this
part of investment. The assumption of decreasing amount of working -

- capital with increase of the subsidy,rate leads to an unjustified

‘upward shift of the curves shown in Figures ha - If (pages 3k 5'39,

curves for non-zero subsidy rates).

7. Return on investment was defined on page 32 (top line) as the ratio
of net earnings to total assets, ﬁhereas in Tables ﬁa - le gross income
‘was related to total assets. This is another cause for shifting thé
curves in Fiéures ha - 4f, and, in some cdses, for changing the slopes
of those curves.

More important, ﬁowever, is the cﬁénge in R.O.I. caused by imérdp— -
erly relating profit (which has been diminished by intérest paid on
borrowed capital) to total assets (i.é., equity capital plus liabilities).

This results in a downward shift of the R.O.I. curves.

- 8. Comparisons of performance between trawlers, made within the same
range of days fishing (140 to 220), are not feasible. The small side
) trawler, for instance, is tééhnically unfit to exceed 180.days fishing

per annum.




The tables presented in this Appendix were prepared in the Branch of

Ticonomics Research,'B.C.F. Calculations were based primarily on data

from this study. The following adjustments and alteratibns-have been
adapted:
1. Variable costs (including variable costs and labor costs) are

calculated as a function of gross revenue.

2, lixed costs are adjusted, where necessary, to the proper level,

and supplemented with cost items omitted in the study. Specifically:
repair and maintenance‘costs are related to the size of vessel; cost
of fishing gear is based on the quantity of fish landed; payroll taxes
are calculated from net crew share, which is a function of gross
revenue; administration costs are increased, based on available data.
(the: fixed costs, as ﬁresented here, comprise all the cost items
which the owner, according to the existing lay system, has to pay out
of his share ih net stock; some of theée cost items are variable, e.g.,

gear costs, payroll taxes).

3. The annual wage per crewman was calculated from net crew share,
which is a function of gross revenue.
The number of crewmen on the three stern trawlers has been adjusted

(14, 15 and 16 men) to be more in line with the Ocean Research Corporation

study.

L. Working capital was calculated as a percentage of total costs (8

percent, as based on data available). The variation of working capital,




-'.caused by changlng amounts of fixed costs assoc1ated w1th dlfferent

levels of sub31dy, is of llttle s1gn1f1cance.

5. Return on investment was . calculated in'twq ways, -as the following o

ratios: o
: ) net income + interest on borrowed capltal
a) ~ net worth + llabilltles

b)‘_ net income
- net worth
6. Tor each vessel, an average number of days fishing was assnmed,
partly on the basis of hlstorlcal data for the Boston haddock fleet.
These flgures ‘were then extended by lO days in both dlrectlons (down
and up) frqm the average, thus giving a range of 20 days. This is

intended to provide a better basis for comparisons between vessels.

Appendix Tables la - le show the returns on investment, net share per
crewman and the costs per ton of fish landed for each vessel under
consideration, and for 5 levels of subsidy. Gross revenue was based

on the same catch rates and prices, as they were applied in the study.




- An alternative set of catch rutes was also‘empioyed. In‘light.of

recent results of research there is reason for questlonlng the

relative flshlng efficiency as adapted in the study (expressed by

o the'standard;day coefficient, COSFDY). In general,»thevcoefficientsA

for the two smalief vessels (vessei I.D. code'OlOlAend 0102) are
too high rel:s.ti\}e' to.the.large'St side travler (1.D. code 0103), and

.the coeffic1ents for the three stern trawlers are underestlmated

~ An adgusted set of POSFDY'S was thus applled in computatlons pre-'

sented in Tables 2a - 2e.




APPENDIX TABIE la
FERFORMANCE OF ALTERNATIVE DESIGHNS
(Subsidy Rate: 0%)

VESSEL I.D. CODE 0103 0201 0203
COSFDY 0.85 ' 1.00 ’ 1.30 ) 1.55
CPLAT* . 299 ’ 5kl < 563 819 1119

DAYS FISHING 160 . - 170 170 18 180 190 180 190 200 190 200 200 210 220
GROSS REVENUE* © 21k.7 228.2 255.1 270.0 . 284.0 299.8 369.1 389.8 kio.2 419.8 L41.8 189.1 513.6 537.9
VARIABLE COSTS* 141.5 150.2 167.7 177.% 186.5 196.8 241.8 255.3 268.5  274.8 289.1 313.8 335.7 351.5
'FIXED COSTS* 83.8 8.8 106.9 108.0 129.9 131.1 . 137.6 139.1 1%0.5 180.5 182.1 230.3 232.1 233.9
TOTAL COSTS¥* 225.3 235.0 2.6 285.h 316.4 327.9 379.4 394.4 k409.0 455.3 b71.2 550.1 567.8 585.4
GROSS INCOME* -10.6 -6.8 -19.5 -15.k -32.k -28.1 -10.3 -L4.6 1.2 -35.5 -29.4 -61.0 -54.z k7.5
FEDERAL TAX* 0 0 0 0 0 0 0 ) o 0.3 ) ) 0 ) 0
NET INCOME* ' -10.6 -6.8 -19.5 =-15.4 -11.2 -32.4 -28.1 - =10.3 k.6 0.9 -35.5 -29.h -61.0 -5h.2 -L7.5
TOTAL ASSETS* 337.0 338.0 L460.0 L61.0 LU62.0 589.0 590.0 613.4 614.6 615.7 875.4 876.7 1183.0 1184.4 1185.8
R.O.I.** 1.6 2.7 . 0.5 1.4 2.3 -0.7 0.0 0.8 3.1 4.0 k.9 0.7 1.4 . -0.3 0.2 0.8
HET WORTH* 12hk.2 125.2 167.9 168.9 169.9 212.8 213.‘8 22k.5 225.7 226.8 315.5 316.8 423.3 hak.7 L26.1
R.O. I, %¥%* -8.5 -5.4 -11.6 -9.1 -6.6 -15.2 -13.1 -11.0 4.6 -z.0 0.4 -11.2. -9.3 -1b.4 -12.8 -11.1
CREW SIZE 13 13 15 15 15 17 17 17 1L 1L 1 15 15 16 16 16
INET CREW SHARE/MAN* 6.4 6.8 . 6.8 7.3 7.7 6.8 T2 1.7 11.1 11.8 12.5 1z.0 12.7 12.2  1k.0 14.8

TOTAL COSTS/TON ($) 2w 236 27 2kz 238 251 UL 236 232 229 2l9 2ks z58 25k 50

* Thousands of Dollars
*% Percent Ratlo of Net Tncome (or Ioss) Plus Interest Paid to Total Assets (Net Worth Plus Lisbilities)
*%%Percent Ratio of Het Income (or Ioss) to Fet Worth




APPENDIX TABLE 1b

PERFOR“ANCE OF ALIZRNATIVE DESIGNS
(Subsidy Rate:

309)

VESSEL I.D. CODE
COSFDY
CPLAT*

DAYS FISHING
GROSS REVENUE*
VARTABIE COSTS*
FIXED COSTS*
TOTAL COSTS*
GROSS INCOME*

FEDERAL TAX*

FET INCOME*

TOTAL ASSETS*
R.O,I. %

NET WORTH*
R.O. I, %%

CREW SIZE

HET CREW SHARE/MAN¥
TOTAL coSrs/Ton ($)

0101
0.85
299

0103
1.00
Skl

0201
1.30
563

160
21k.7
1.5

4.8
216.3

-1.6

0

-1.6

247.3

4.0
93.9
-1.7

13

6.4
231

170 180

228.2 21.6
150.2 158.9
75.8 76.8
226.0 235.7
2.2 5.9
0.5 1.3
1.7 L6
248.1 248.9
5.3 6.5
9k.7  95.5
1.8 L.8
13 13
6.8 7.3
227 224

170 18
255.1 270.0
167.7 177.4

k.3 95.h4
262.0 272.8

-6.9 -2.8

0 0

-6.9 -2.8

333.6 334.4
2.6 3.8
125.1 125.9
-5.5
15 15
6.8 7.3
236 232

-2.2 .

5.0

0.9
15
7.7

228

180
284.0
186.5
113.5
300.0
-16.0

0
-16.0
L24.8

0.9
157.5
-10.2

17

6.8

2k2

190
299.8
195.8
11k.7
.5
-11.7

)
-11.7
b25.7

1.9
158.4

-7.%

17

7.2

238

200
315.6
207.0
115.8
322.8

-7.2

)

-7.2

L26.6
3.0
159.3
-4.5
17
7.7
234

180
369.1
2k1.8
120.6
362.4

6.7
1.5
5.2
4431
5.8
166.9
3.1
14
1.1
225

190
389.8
255.3
122.1
377.%

12.4

2.7
9.7
LuL .3
6.8
168.1
5.8
1k
11.8
222

200
k10.2
268.5
123.5
392.0
18.2
k.0
k.2
44s5.5
7.8
169.3
8.4
1%
12.5
219

190
419.8
274.8
155.9
430.7
-10.9

0
-10.9
627.8

3.0
232.1

b7

15

12.0

235

200
489.1
319.8
196.7
516.5
-27.4

)
-27.h
8.6

1.5
308.8

-8.9

16
13.3

ch2

210
513.6
335.7
198.5 -
53k.2
-20.6

0
-20.6
8h6.0

2.3
310.2

-6.6

16

k.0

238

220
537.9
351.5
200.3
551.8
-13.9

(o]
-13.9
8u7.h

3.1
311.6

-4.5

16

14.8

235

*  Thousands of Dollars

**  Percent Ratio of Net Income (or Ioss) Plus Interest Paid, to Total Assets (Net Worth Plus Iiabilities)

*#% Percent Ratio of Net Income (or Ioss) to Net Worth "




APPENDIX TABIE 1lc
PERFORMANCE OF ALTERNATIVE DESIGNS
(Subsidy Rate: Lo%)

VESSEL I.D. CODE 0103
COSFDY 1.00
CPLAT* ‘ Shk

DAYS FISHING 190 200

GROS3 REVENUE¥* 299.8 369.1 389.8 Lio0.2
VARTABLE COSTS* 196.8 2k1.8 255.3 268.5

" FIXED COSTS* ) . . 109.3 - 115.0 16.5 117.9
TOTAL COSTS* 79. 206.1 356.8 371.8 386.L
GROSS INCOME* . . . . . -6.3 12.3 18.0 23.8 . 3.4
FEDERAL TAX* . . . . . 0 2.7 ko 5.2 0.7
IET INCOME* . . . . A 6. 9.6 1k.c 18.6 . 2.7
TOTAL ASSETS* . z92.3 . 386.3 387.5 388.7 5.2 546.5
R.0.I,%% . 7. . .0 . . . . 7.1 8.2 9.4 . 5.2
HET WORTH* 5.2 . . 147.5 148.8 150.0 205.9
R.O. I %% . . . . . 6.6 9.4 12.4 1.3
CREW SIZE 3 5 1k 14 1L
MET CREW SHARE/MAI* . . . . . 11.1 11.8 12.5

TOTAL COSTS/TON (&) 2 i 22z . 219 216

* Thousands of Dollars

*% percent Ratio of Net Income (or Loss) Plus Interest Paid to Total Assets (llet Worth Plus Liabilities)

**xPercent Ratio of Net Income (or Ioss) to Net Worth




APPENDIX TABIE 14
PERFORMANCE OF ALTERNATIVE DESIGNS

(Subsidy Rate: 50%

VESSEL I.D. CODE c101 0102 0103
COSFDY 0.85 0.95 1.00
CPLAT* 299 L18 5kl

DAYS FISHING 170 18 190 180

GROSS REVENUE* 228.2 270.0 285.1

_VARIABIE COSTS* 150.2 177.% 187.2

FIXED COSTS* 69.8 . 87.2 88.3

TOTAL COSTS* 220.0 264.6 275.5

GROSS INCOME* L,L 8.2 1.9 . 5.4 9.6 . . . . 8.5
FEDERAL TAX* 1.8 2.6 . 1.2 2.1 .8 . . . . . . . 1.9
IET INCOME* 3.k 6.4 9.3 . 4.2 7.5 .8 . . . . 6.6
TOTAL ASSETS* 186.8 187.6 250.2 251.0

R.0.I.%* 6.4 7.9 9.4 6.3 7.6 . . . . . . . . . 5.7
FET WORTH* 73.4 k.2 97.5 98.3 .5 233.9
R.O.I, %% L6 8.6 12.k L3 7.6 . ' . . ' . 0.6 =z
CREW SIZE 13 13 13 15 15 15 . 16 16
IET CREW SHARE/MAN* 6.4 6.8 7.3 6.8 7.3 7.7 . .z . . . . . k.0 14.8
TOTAL COSTS/TON (%) 225 z21 218 228 225

* Thousands of Dollars
** Percent Ratio of Net Income (or Ioss) Plus Interest Paid to Total Assets (Wet Worth Plus ILiahilities)

**¥Percent Ratio of lNet Incore (or Lnz.) to et Vorth




APPENDIX TABIE le
PERFORMANCE OF ALTERNATIVE DESIGUS
(Subsidy Rate: 60%)

VESSEL I.D. CODE : 0103 » 0201 ) Cz02

COSFDY o . 1.00 1.30 1.ko
CPLAT* 54k 563 819

DAYS FISHING . 160 190 200 18 190 200 190 200 210

GROSS REVENUE* 214.7 299.8 369.1 389.8 Lic.2 419.8 L441.8 L463.8
VARIABIE COSTS* k1.5 196.8 2h1.8 255.3 268.5 274.8 289.1 303.h
FIXED COSTS* 65.8 . . 98.5 103.8 105.3 106.7  121.3 132.9 134.6
TOTAL COSTS* 207.3 295.3 345.6 3260.6 375.2 Lo6.1 Lzz.0 438.0
GROSS INCOME* 7.4 . . k.5 . 23.5 29.2 32.6 13.7 19.8 25.8
FEDERAL TAX* 1.6 . . . 1.0 . 5.2 7.5 9.1 3.0 X 5.9
NET INCOME* 5.8 . . . . 3.5 .0 18.3 21.7 23.5 10.7 15.% 19.9
TOTAL ASSETS* 156.6 ‘ . 272.8 274.0 275.2 380.1 1381.4 382.7
R.0.I.%* 8.2 . . 5.9 . 11.2 1.2.4 13.0 7.k 8.6. 9.7
HNET WORTH* 63.2 109.3 110.5 111.7 148.3 149.6 150.9
R.0.I, %% 9.2 . T . . . . 3.4 16.7 19.6 21.0 7.2  10.3 13.2
CREW SIZE 13 17 1 1 b1 5 15

NET CREW SHARE/MAN* 6.4 . . . . . 1.1 11.8 12.5 . 2.7 13.k
TOTAL COSTS/TON ($) - 221 ' 215 212 210 219 217

* Thousands of Dollars
** Percent Ratio of llet Income (or Loss) Plus Interest Paid to Total Assets (Net Worth Plus Liabilities)
*#*Percent Ratio of let Income (or Ioss) to ilet Worth




APPENDIX TABLE 2a

PERFORMANCE OF ALTERNATIVE DESIGNS
(Subsidy Rate: 0%) .

VESSEL I. D. CODE 0101 0103 0203

COSFDY .T65 1.00 1.70
CPLAT* 299 Shh 1119

DAYS FISHING 160 170 190 200 210 220
GROSS REVENUE* 193.2 205.4 299.8 538.0 565.0 591.7
VARIABLE COSTS* 127.5 135.h4 196.8 351.6 369.2 386.5
FIXED COSTS* 82.3 83.1 131.1 233.8 235.8 237.8

TOTAL COSTS* 209.8 218.5 327.9 '585.4 605.0 624.3
GROSS INCOME* -16.6 -13.1 -9.7 -28.1 -47.4 -ko.0 -32.6

FEDERAL TAX* 0 ) 0 ) 0 . 0 0 0
NET INCOMEX -16.6 -13.1  -9.7 -19.2 -28.1 ' . 7.4 40,0 -32.6
TOTAL ASSETS* 335.8 336.5 337.2 460.1 590.0 ) 1185.8 1187.4 1189.0
R.O.I.** -0.2 0.9 1.9 . 0.6 0.0 . . . 0.8 1.4 2.0
NET WORTH* 124.2 125.2 126.2 169.9 213.8 423.3 k2b.7 L426.1
R.O.I. %% -13.4  -10.5 -T7.7 -11.3 -15.2 -13.1 . . -11.2  -9.4  -7.6
CREW SIZE 13 13 13 15 15 . 15 17 17 .16 16 16
NET CREW SHARE/MAN* 5.6 6.0 6.4 6.0 6.4 6.8 6.8 T.2 : 14.8 15.6 16.4
TOTAL COSTS/TON ($) 249 24y 2ko 256 251 246 256 251 250 246 242

* Thousands of Dollars
** Percent Ratio of Net Income (or Loss) Plus Interest Paid, to Total Assets (Net Worth Plus Liabilities)
*x*Percent Ratio of Net Income (or Loss) to Net Worth




APPENDIX TABLE 2b
. PERFORMANCE OF ALTERNATIVE DESIGNS

(Subsidy Rate: 30%)

VESSEL I. D. CODE 0102
COSFDY ‘e .855
CPLAT* 1418

DAYS FISHING 160 180 180

GROSS REVENUE* 193.2 217.b 2L43.0

VARIABLE COSTS* 127.5 143.2 159.8

FIXED COSTS* 73.3 Th.9 93.5

TOTAL COSTS* 200.8 218.1 253.3

GROSS INCOME* -7.6 -0.7 -10.3

FEDERAL TAX* 0 0 0

NET INCOME* -7.6 -0.7 -10.3

TOTAL ASSETS* 2L46.1 2L47.5 332.9

R.O.I.** 1.6 . b4 1.6 . 2.7

NET WORTH* 93.9 95.5 125.9

R.0.I.%*x -8.1 -0.7 -11.2 -8.2 -5.2

CREW SIZE 13 13 15 15 15 17 17
NET CREW SHARE/MAN* 5.6 . 6.4 6.0 6.4 6.8 7.2 T.7
TOTAL COSTS/TON ($) 238 234 230 243 239 235 238 234

*  Thousands of Dollars

%% Percent Ratio of Net Income (or Loss) Plus Interest Paid, to Total Assets (Net Worth Plus Liabilities)

*%% Percent Ratio of Net Incame (or Loss) to Net Worth R




APPENDIX_TABLE 2¢c
PERFORMANCE OF ALTERNATIVE DESIGNS
(Subsidy Rate: Log)

VESSEL I. D. CODE
COSFDY
CPLAT*

DAYS FISHING 160 200
GROSS REVENUE* 193.2 315.6
. VARTABLE COSTS* 127.5 207.0
FIXED COSTS* 70.3 110.4
TOTAL COSTS* 197.8 . 317.4
GROSS INCOME* -L4.6 . -6.3 -1.8
FEDERAL TAX* 0 0 0
NET INCOME* -4.6 . . -6.3 -1.8
TOTAL ASSETS* 215.8 371.8
R.O. I ** 2.5 . . . . 3.0 4.2
NET WORTH* 83.7 140.8
R.O, I, %*% -5.5 . . -k.5 1.3
CREW SIZE 13 : 17 17 17
NET CREW SHARE/MAN* 5.6 6.8 T.2 T.T
TOTAL COSTS/TON ($) 235 ‘ 238 234 231

* Thousands of Dollars

**  Percent Ratio of Net Income (or Loss) Plus Interest Paid, to Total Assets (Net Worth Plus Liabilities)
**% Percent Ratio of Net Income (or Loss) to Net Worth




APPENDIX TABLE 24
PERFORMANCE OF ALTERNATIVE DESIGNS

(Subsidy Rate: 50%)

VESSEL I. D. CODE
COSFDY -
CPLAT*

0103 0201
1.00 1.43
54k 563

0202
1.54
819

1119

DAYS FISHING

GROSS REVENUE*

_ VARIABR\LE COSTS*

FIXED COSTS*

TOTAL COSTS*

GROSS INCOME*

FEDERAL TAX*

NET INCOME*

TOTAL ASSETS*

R.0.I.** ' 3.7

NET WORTH*

R.O. I, %% . -2.2

CREW SIZE 13 13 13
NET CREW SHARE/MAN* 5.6 6.0 6.4
TOTAL COSTS/TON ($) 231 227 224

180 190 180 190
284.0 299.8 L4o6.0 428.8
186.5 196.8 265.8 280.6
102.7 103.9 112.0 113.7
289.2 300.7 377.8 394.3
-5.2  -0.9 . 28.2  3h.5
0 0 .8 7.0 10.1
-5.2  -0.9 21.2  2h.h
315.1 316.1 331.7 333.0
3.0 4.3 10.9 11.9
120.3 121.3 128.5 129.7
4.3 -0.7 2.3 16.5 18.8
17 17 17 14 14

6.8 7.2 T.7 12.4  13.2
234 230 227 213 211

14
14.0
209

190
461.8
302.1
142.5
Lhk, 6
i7.2
3.8
13.4
465.1
T-5
176.1
7.6
15
13.3
220

200
1486.0
317.8
144.3
L62.1
23.9
5.3
18.6
466.5
8.6
177.4

" 10.5

15
1k.1
218

210
510.2
333.5
146.1
4719.6
30.6
8.2
22.4
467.9
9.4
178.7
12.5
15
14.9
216

200

538.0
351.6

177.8
592.4
8.6
1.9
6.7
621.9
5.7
232.5
2.9
16
14.8
226

210
565.0
369.2
179.8
549.0
16.0
3.5
12.5
623.4
6.6
233.9
5.3
16
15.6
223

220
591.7
386.5
181.8
568.3
23.4
5.2
18.2
624.9
7.6
235.3
1.7
16
16.4
220

* Thousands of Dollars

%% Percent Ratio of Net Income (or Loss) Plus Interest Paid to Total Assets (Net Worth Plus Liabilities)
*%%Percent Ratio of Net Income (or Loss) to Net Worth




APPENDIX TABLE 2e

PERFORMANCE OF ALTERNATIVE DESIGNS
(Subsidy Rate: 60%)

VESSEL I.D. CODE 0101 - 0103
COSFDY .T65 1.00
CPLAT* 299 5uk 1119

DAYS FISHING 160 170 ' 190 200 210 220

GROSS REVENUE* 193.2 205.h4 299.8 538.0 565.0 59L.7
VARIABLE COSTS* 127.5 135:11 196.8 351.6 369.2 386.5
- FIXED COSTS* 64.3  65.1 98.5 166.6 168.6 170.6
TOTAL COSTS* 191.8 200.5 295.3 518.2 537.8 557.1
GROSS INCOME* 1.4 ko9 8.3 . . 4.5 9.0 19.8 27.2 34.6
FEDERAL TAX* 0.3 1.1 1.8 . . 0 1.0 2.0 . 4.4 6.6 10.1
NET INCOME* 1.1 3.8 6.5 . 0.2 3.5 7.0 . 15.4  20.6 2k.5
TOTAL ASSETS* 155.3 156.0 156.7 260.3 261.2 509.1 510.6 512.1
R.O.I.%* 5.2 6.9 8.6 . 4.6 5.9 T.2 T.6 8.6 9.4
NET WORTH* 63.2 64.0 64.8 101.8 102.7 194.3 195.7 197.1
R.O,I.*%* 1.7 5.9 10.0 . 0.2 3.4 6.8 7.9 10.5 12.4
CREW SIZE 13 13 13 17 17 17 16 16 16
NET CREW SHARE/MAN* 5.6 6.0 6.4 6.8 T.2 - T.7 ] 14.8 15.6 16.h4
TOTAL COSTS/TON ($) 228 224 220 229 226 223 221 218 216

* Thousands of Dollars

** Percent Ratio of Net Income (or Loss) Plus Interest Paid, to Total Assets (Net Worth Plus Liabilities)
***Percent Ratio of Net Income (or Loss) to Net Worth
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The goal of the Division of Economic Research is
to engage in economic studies which will provide indus-
try and government with costs, production and earnings
analyses; furnish projections and forecasts of food
fish and industrial fish needs for the U. S.; develop
an overall plan to develop each U. S. fishery to its
maximum economic potential and serve as a valusble
advisory service to evaluating alternative programs
within the Bureau of Commercial Fisheries.

In the process of working towards these goals an
array of written materials have been generated repre-
senting items ranging from interim discussion papers
to contract reports. These items are available to
interested professionals in limited quantities of
offset reproduction. These "Working Papers" are not
to be construed as official BCF publications and the
analytical techniques used and conclusions reached in
no way represent a final policy determination endorsed
by the U. S. Bureau of Commercial Fisheries.




