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The present hatcl!Pry construct icyt a: tivity in A] asks, and the

apparent hig.I leve1. Of in'!=I est i.n aclcl i.t ion:Il hate,!; �.:y clevelop!zen in

Ilany of the State s coast,!1,>reas, suts!,:".-;t that sip>ificant resources

will be committed to sa.! >non; c! aculture in Alaska ov.-I-. the next several

years. The prost nt early phase of those <levej.opI!~",~ts, and the high

degree of unce!-tainty ass iciated wi.th them, raise -�c>estions abeut the

Pco t>cc!ic viab i 1 ity o f hatchery enterpri .: e s . The qInestion o f economic

f ea s > bili.ty o f pI"ivate nonprof it salmoi! I rancl!ing in> -'tlas]ca is being

addr! ssed in a Univer ity of Alaska � Sea GraIIt pilot study of the Prince

Hil1iam Sound Accluaculture Corporation':,  PI~ISAC! r'.perience. Another

study, which is to assess the econoI!ics of public ':."."; cher ies, is being

conductc.'d by the 1'lati onal Narine Fisheries Service '.,' '.i FS! at Juneau

under the direction of PconoITlist How;Ird !Ness ~ Both thP University of.

Alaska and the NHFS studies are being coordinated w'.t!I related research

projects at Oregon State University and the Univers'i y of Mashington.

This report is designed to acqua.i.nt interes ed parties with the

concept nd some of the basic determinants of coons-.,'.c feasibility.

Another purpose is to develop the economic implication.I of the private

nonprofit corporate form of business organization resluired of hatchery

firms by the Alasl a Legislature. The second topi ldll be addressed

first.

>tie ka S..leon B:|tchery Inst ttntinnn>~>trran era>nts as' Their ie iicatinns

Since 1974 the Alaska Department of Fish and O'Ine has been author-
1

ized to issue permits to operate private salmon hatcheries. An appli.�

cation for a nontransferable permit must satisfy tkK following condi.tions:

�! That the hatchery firm be a nonprofit corporat.bn, �! that the

firm possess technical, financial and managerial recvurces sufficient to

provide a rea onable opportunity for successful use of seed stock, �!

that the hatchery site be located on a stream that 'in seither depleted or

1
Alaska Statutes, 16. 10. ~>00-lb. 10. ~I l0



a non-signific:int producer of salmon, and, �! that the m«anagement of
2

wild st ocks wiil not be uudu]y affected by tbe hatch' ry. The first oi

these requirem~«nts has p irtji ular relevance to the economic incentives

for develop;ing a successful hatchery oper'!tioi!. 'ldould not the incentive

be greater if we were to allow investors the opportunity to Qa n profits

from their investments in a hatchery? While this question cannot he

answ'ered categorically, there are at least two reasons why the institu-

. tional form  nonprofit corporation! adopted by th ' Alaska I.»gislature

may induce ni"a!7!';m investments in hatcheries than would be forthcoming

from private profit-seeing corpor tions.

First, there is considerable uncertainty asscciated with private

hatchery development. This uncertainty is derived from the unknowns

surrounding the survival rate of hatchery fish in t'i natural environ-

ment> the difficulty in forecasting future market c.;::~ditions for input

and outp!its of hatcherie,, and the extreme sensitiv:::ty of economic

feasibility to both of these factors. In one impor!.".nt respect a

profit-oriented institut.ion does not have as great i potential for

spreading the risk of financial loss as does a nonprofit corporation.;

the latter can. more readily obtain subsidies  grants. and assessments!

from the publi.c and private sectors which reduce th.. amount, concen-
3

tration and riskiness of private investment.

A second and probably more important reason wh» the nonprofit form

of business ~ight result in greater hatchery development in Alaska

derives from the fact that a significant part of the benefits from a

successful hatchery operation are to be received by the common-property

fishery, and those benefits will be dispersed over z large number of

independent recipients. External benefits will not accrue as revenue to

the hatchery firm, nor will there be sufficient concentration of these

external benefits to create an incentive in the reagents for indiv'dual

profit-seeking investment in hatcheries. This situation of significant,

highly dispersed external benefits weakens the profdt incentive and

lends logical support for an alternative to the proji.t-oriented form of

2
Alaska Department of Fish and Game, Statement of -Iolicy on Permittingu

Nonp rof i t Salmon Hatcheries in Alaska". Juneau,  october 1974. pp. 2-3.

3,Tn 1975 the Alaska I.egislature amended A. &; 16.108GO a! �! to provide
for. State loans for the construction of hatchery kzcilities and A.S.
16.10 to add 16«10.443 directing the Department of Fish and Game to advise
and <>ssist...j.n the planning, construction or opereion of salmon hatcheries".



b«siness organiznti.o», one which can or~noix» the large number of: smail

incentive centers into effective group action. Th - nonproFit corpor-

at.ioxt ha» this ability, given that sufficient leadership exists within

the group of potential beneficiaries. The ~a«profit corporat;ion, then,

which on the sux'face may seem to discourage investment in hatcheries,

may in fact be an effective means of stimulating hatchery development

under present condit:ious in Alaska of high risk and significant, widely-

dispersed external. benefits.

The sug-.estion that the priva.te nonprofit. form of organization may

be a more effective way of harnessing incentive to invest in hatcheries

further sug-e ts that tF!e @conor',''t.c feasib~"l.~'';g~ o~ t'wt.'hex'dies matt' b8

enPwn 'od by this form of organization. It does so by allowing and

encouraging a broadening of the constituex~cy to which the hatchery firm

is respotasibLe over that. which would exi ". in a normal prof itoriented

firm. Thus, under the Alaska institutional approach, a hatchery firm

may formally represent, through its management and board of directors,
4

fishermen, processors, sportfishing groups and the local community

These are precisely the groups that will be receiving that part of the

benefits from increased sal~on runs which will be external to the hat-

chery firm itself. "Internalizing" benefits in this way creates an

incentive and ability for the hatchery firm to partially "charge" those

receiving benefits  in the foxm of assessments, grants, etc.! and

creates an incentive for the latter to pay in the event that revenues

from the sale of returning adult salmon are not sufficient to cover all

costs of the hatchery firm  developmental, construction, operating and

maintenance costs!. Indeed, it is reasona'ole to believe that a primary

purpose of the nonprofit hatchery form of organization is one of pro-

viding a mechani m for the exchange of money for some of the external

benefits received. A private profit-seeki.ng firm does not have the

ability of charging for external benefits nor would the recipients of

such benefits have an incentive to pay.

Some individuals or groups may, of course, be represented by the hatchery
in more than one of these capacities.



Another poLentiai advantage of the private r!onprof it form of bus-

ines. orgnll.,l zati on i s that ! to tire extent that I'L is success f ul

attracting broad p aortic pation, there is a potential .for minimizing

confli  t between a hatchery firm and the fishermen operating in the

affected common-property fi hery when difficult management decisions

have to be made. Th. t there is a poten.tial for such conflict is sug-

gested by the following policy statement of' Alaska Department of I'ish

and Game: "If complexities arise in managing mixed stocks, inc3uding

both hatchpry fish and wild fish, it vill be State policy to manage the

collective. resource in. a manner that favors protection of the wild

stock" . In practice this would appear to mean that when. "complexities"

do not arise, a relatively large share �0Z or greater! of the retUrning
P

hatchery salmon vill be harvested in the common � property fishery, and

when "complex. ties" do arise, a relatively large share of the salmon

will return to the hatchery for harvesting. If hatcheries do not in

some way broadly represent the common-property fishery, it is easy to

see how conflict could surround management decisions i.n this area.

It i.s important to emphasize that, although the nonprofi.t form of

business organization appears to be more conducive to hatchery devel-

opment under conditiot!s presently existing in Alaska, the specification

that all hatchery firms must take a nonprofit form may cause some poten-

ti.ally benefi.cial hatcheries to not be developed. For example, profit-

oriented hatchery firms might develop potential hatchery sites in areas

that would be unattractive to nonprofit firms due tc! the absence of an

established fishery in those areas, Mere such sites developed, all or

most of the initial benefits would accrue to the hatchery firm. Such a

distribution of benefits would mute the nonprofit im=entive  which

depends in large part on the level of external bene~its to be received!

but stimulate the profit incentive. The latter incitive is not oper-

ative, and would. not result i.n potentially beneficial hatchery invest-
6ments, under the present nonprofiL restriction.

5 Alaska Department of Fish and Game ~o . cit., p. 3.
6

If a profit � orient:ed hatchery was al:lowed to respond, it is likely that a
common-property fi"hery would develop in response do the hatchery runs. A
profit-seeking firm would respond to the p82"cep ic~x that most benefits would
be internal over. the life of the hatchery Oih n, in fact, given sufficient
time for development of an off horn fisl!ery, a significanL part of t' he
benefits might become external benefits.



Anotl>er case where economically feasible hatch»ries mi< ht not be

dt..veloped if profit � seeking firms are ba: red is where, for on» reason or

anotl;er, there is lacking suffic..ient group cohesiveness or. identity

among those poi entially receiving external benefits to allow the for.�

mation of a broad]y-representative nonprofit firm. In such a case both

profits azzd external benefits would be d nied as a, result of the pres.nt

institutional restruction.

This analysis is only =uggestive of the types of situations in

which significant benefits from hatchery developments might have to be

foregone, perhaps needlessly, as a result of the present policy of

restricting hatch: ries to nonprofit firms. It would appear that a

preferable approach would be to allow both profit and nonprofit hatchery

firms so that the peculiar pattern of benefits as ociated with each

potential hatchery can be exploited by the type of business organization

most capable of success. In a situation where most or all of the hat-

chery fish would be returning to the hatchery, a profit-seeking firm

w'ould have greater incentive to develop a hatchery and at least as great

a chance of success as a nonprofit firm.

Levels o' Koooomio Feosib~ili s

The above discussion concerning the broad representation poten-

tially provided by nonprofit hatchery firms implies a need to make a

clear delineation of the levels of meaning of the term "economic feas-

ibility". The discussion. will distinguish three levels of feasibility

which are convenient for analysis of hatchery development in Alaska.

A conceptual problem facing the analysis of economic feasibility is

the proper treatment of non-sales revenues  assessments and grants! in a

nonprofit hatchery corporation's receipts. If, traditionally, there had

been enforceable property rights to a fishery, or parts thereof, in each

region, then hatchery enhancement of stocks would yield benefits excise!-

sz-vL"-Lp fa the ol.~izar's in the form of sales revenues. That is, hatcheries

would be developed by owners of the traditional fisheries and revenues



resulting from increased runs would acorn' to owners either from their

catch in the traditional fishery or from harvest at the hatchery s.!.'te.

Since the actual insti.tutional arrangem nt is one of nonownership in the

traditional fishery, the dichotomy between internal and external bene-

fits from a 1!atchery is relevant and gives rise to the necessity of

distinguishing between the benefits which are ox'eat:ed by a hatchery and

the extent to which t hey are rec'eiVed by the hatchery firm itself. A

hatchery investment might give rise to benefits {both internal and

external! whi.ch greatly exceed its cost, and in this "ense it is econ-

omically feasible, but, if the hatchery firm is not capable, under

existing institutional arrangements, of internalizing sufficient of

those external benefits to cover its costs, then the hatchery firm will

not survive, and in this sense the investment would not be economically

feasible. Identifying fea ibility at several levels is a vay of treat-

ing systematically the distinction between total benefits created and

benefits received by the hatchery.

"Level-One" Feasib'lit

Economic feasibility exists in a traditional private profit-oriented

firm when the sale of the firm's output generates sufficient revenues

over time to cover all costs of development, construction, maintenance

and operation, including a competitive profit on the owners' investment.

This criterion. will be one of the criteria used to judge the feasibility

of Alaska hatchery ventures but it may be relaxed su.«ewhat to allow for

the nonprofit nature of Alaska hatchery firms. While. the University of

Alaska study is not yet far enough along to judge "'Jievel-one" feas-

ibility, it, does appear at this point that the attainment of feasibility

in this sense may be marginal. If the analysis evert»ally substantiates

this expectation, it should not be of undue concern as long as the

nonprofit hatchery firm is capable of internalizing enough of the ex-

ternal benefits through non-sales revenues to cover costs  " level-tvo"

feasib.ility! and as long as the "level-three" fcasi>ility criter'ion

 discussed below! is satisfied.



"i.ev«.L-Two" J'e s. i b Lix~t

At another level of i, eaning of the term, a hatchery will be feas-

ible if it is capable of generating a sum of. revenue {from sales and

other sources! over time that is great enough to cover the cost of all

resources employed. This is ".level-two" feasi.bility.

The capability for generating non-sales revenues derives from the

fact that, at least in the case of the PliSAC venture  and the likelihood

that others wi.ll develop similarly!, the nonprofit hatchery fi.rm repre-

sent.; a broad constituency, including thp cow~on � property commercial and

sport fisheries, processors and local governments. Non-sa3.es revenues'

from. the private sector can be properly treated in this case as an

impiicit sale of "rights" to the beneficiaries of hatchery operations,

on the grounds that the benefits received wou]d not be forthcoming in.

In the case of governmentalthe absence of the hatchery operations-

grants, which are conceptually more difficult to handle, the "Tights"

are "sold" to granting agencies to insure the maintenance and/or restor-

ation of salmon runs for the public benefit in exchange for the public

sector having reduced responsibility  and reduced casts! in this area,

and in exchange for the induced economic development and the direct and

indirect expansion of the tax base resulting from hatchery development

and opera ions.

It is true that, in general, private development, say, for example,

a new industrial firm locating in the Cordova area, also creates induced

benefits for which the public sector is not typically expected to pay.

The benefits received from such developments, however, are much more

likely to be accompanied by significant induced cost=. and by the im-

portation of a significant part of the work force. .h. hatchery firm, in

contrast, enhances and/or rehabilitates a renewable resource upon which

the local economy has been traditionally dependant. As a consequence it

is much less likely to be environmentally, economicaLly, and socially

di..ruptive aud it., employment impacts are much more T.ikely to be locally

ba ed, Thus governments may justify grants to hatchj ry firms in ex-

change for which the pattern of economic development is affected in a

manner con istent with community preferences,



Ei onomic f easib.il.ity aiia 1ys.is is not restricted to 'identify.i ng

"level two" friisib.ility; that the hatHi=-ry firm is capable of gener-

ating suffic ient revenues to cover the opportunity cost of all resources

it employs. It is also useful. to compare information on the total

berief.its and cost.,  both .internal and external! resulting from hatchery

investrients; this is "level-three" feasibility analysis. Assuming that

hatchery investrients prove to be feasible at either level one or level

two, it wil.l be necessary to continually monitor "level-three" feas-

ibility  the total benefit and cost comparison! over time to insure. that

additionoL hatchery investments are warrented. If, as is Lilcely, sub-

sidies  in the form of guaranteed or low-interest loans, grants and

assessments! become institutionalized, it would be possible for in-

cremental investments in hatcheries to pass the "level two" fe sibility

test wi.thout passiiig the crucial "level. � three" test. It is important

to emphasize that these fea ibility criteria will give inconsistent

signals about feasibility only to the extent that subsidies become

inflexi.ble with respect to the external benefits actually realized.

Determinants of Kconomic Peasibi1it

Ceneral Considerat:ions

The economic feasibi.l.ity of salmon ranching is a function of the

interaction of environmental and biological constraints, technology, and

the functioning of resource and product. markets. Consequently, natural

scientists, engineers and economists worlcing in the area of salmon

ranching can each contribute toward the success of salmon ranching

ventures. Scientists contribute to feasibility by providing a basic

understanding of the constraints imposed by nature, by determining how

to best operate within those constraints and by discovering ways to

relax or modify constraints in such a way as to increase the natural.



c the'. f j.& hery, A1v meets c~nhancc feaslbll3.ty by <!Ssist 1.ngproduct iv.'

in the disc every ancl application of the best procluction techniques,

They also provicle developing hatcheries with co t assessments necess.!ry

f o'r clecisi.on making.

Both of. these groups contribute to economi.c feasibility directly by

affecting the natural and physical constraints on productivity. Econ-

omists, on the other hand, provide the link between what is possible or

feasible in a physical sense and what is desirable or feasible in the

context of the human valuation of resources used up and outputs produced.

ln the case of salmon ranching, the physical ability to suc.cessfully

produce addi.tional food supplies must meet the test of. the market: that
the resources consumed in the proc:ess  the real c;ost! are not of greater

value  in alternative u es! than the value of the additional salmon

produced.

Economic feasibi] ity analysis,.then, must establish what tl'ese

costs are and estimate all the resulting benefits. It must also con-

sider the possibility of changes in the basic physical  environmental,

biological and technological! and economic. determinants. This is

accomplished by "feeding into" a feasibility model, constructed with

existing productivity, costs and prices, anticipated future productiv-

ity, cost and price changes. Such an analysis will provide a picture

not only of the survivability of the hatch .ry firms under existing

natural and market conditions, it will also provide an assessment of the

ability of the hatchery firm to withstand changes in these conditions.

Environmental � Biological Determinants of Feasibility

The most concise way of demonstrating the importance of the con-

straints on feasibility imposed by nature is to examine the reporduction

ancl survival factors associated with the rearing of salmon in a hatchery
7environment . The relevent factors are the size and potential size of

the brood stoc'k, thc. number of eggs per female adult salmon and the

male-female ratio required for fertilization, the survival rate from

7 The author relied heavily in this section on information obtained verbally
and in written form from Dr. William J. HcNeil, NMFS, Juneau, Alaska, ancl
from discus"ions with Mallace Noerenberg, Executive Director, and Armin
Koernig, President, of the Ph'SAC. See HcNeil, 8 ~ J. and J.E. Bailey,
~abtlon A'anc.'hex's l'~c v>i tl, Nl'll S, Seattle, 1975. Thi" publication is a must for
anyone rontcmplatin<", the construction and operation of a salmon hatchery.



<.ggs to fry, and the. survival rate from fry to returning adult salmon.

Thc f irst constraint, the siz» of the brood stock, is a function of the

many determinant of the natural capacity of a particular area to pro-

duce salmon, natural predation, and the past success of the commercial

and sport fisheries. It can be expected that, in most localities, there

will be significant constraints on egg sources initially but that this

constraint will diminish as the hatchery succeeds in increasing runs.

Once overcome, a second-order constraint on capacity may be imposed
V

under existing technology by the volume of water flow at each hatchery-

stream site.

The second factor, the number of eggs per female adult salmon and

the required ratio of males to females, is probably a fixed constraint

for each speci.es of salmon.

The survival rate from eggs to fry can ini.tinily be viewed as fixed

 at around 00 per cent!, but this constraint will probably be relaxed

with the discovery and application of new knowledge that will be gained

through experience and rescarc2i. Because of the already hi< h survival

rate from eggs to fry and the very low survival rate from fry to re-

turning adults  discussed below! there will be relatively little lever-

age on productivity from future improvement in this productivity factor.

The survival rate from fry to returning adults  around 2 per cent!,

however, is a more likely significant dimension of change in ocean

ranching productivity. A doubling, tripling or even quadrupling of this

survival rate is conceivable as new knowledge on its determinants is

acquired. Of these determinants, the ones  although they are not inde-

pe.ident! most likely to be favorably controlled by hatchery scientists

are the size of the fry at the time of release, the timing of release

with nutriant buildup in the receivi.ng waters, the timing of release to

minimize initial predation, the early introduction of salinity into the

fry holding environment, and perhaps others.



-11-

Teel!nological D<!terminant » of l' .a~;il~ i j~iC

The exist:ing state of. technology is built into a hatchery when it

is:init.ially designed. «nd. constructed. The economic implications of
this technolo"y «re asse sed through the costs and productivity  both of

which are encompassed in per unit capital and operating costs! of the

hatchery. Thus, the consideration of costs as an economic dimension
of feasibility  discussed below! implicitly account for the effect of

technology on feasibility.

The effects of technology as an independent force is most conspicuous

when some change in technology occur . 4'hile it is difficult to antici-

pate specific technological changes that can have a~ impact on economic

feasibility of hatcheries, it is possible to identic two probable
categories of technological change and to suggest tke possible impacts
of such change. One type of technological change is the discovery of

new and less expensive ways of accomplishing existizg tasks within the

hatchery operation. For example, the substitution o'. an artificial
substrate for gravel may result in a significant. rehection in labor

required for cleaning during the "do!m" months of tK hatchery. Another

example would be the. introduction of a more efficient  labor or capital
saving! means of capturing returning adult salmon ank segregating out

the brood stock.

Second, economic feasibility may be enhanced by a change in tech-

nology that alters the natural constraints on productivity. For ex-
ample, the introduction of a new incubator substrate could increase .the

survival rate from eggs to fry or the quality of fry. Another example

of this type of technological change would be the i!r,roductjon of. an
efficient recirculating and filtering system capable of overcoming the

capac.ity constraint on a hatchery with a limited waar flow.

Oversimplifying somewhat, the first type of chmge enhances feas-

ibility by lowering the costs associated with a parti.:cular level of
output, the second by increasing the output associated with a given

lovel of costs.
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I.,conomic Determinants of feasibility

Feasibility has economtc as well as physical «nd technological

dimensions. The econonic variables affecting feasibility are: the costs

of inputs to the firm, the degree of utili'ation of. the firm's plant,

the scale of operations and the expected price nf the firm s output. In

feasibility analy is, a desirable point of departure is a firm set of

engineering valuations so that the analysis can be based on reliable

cost estimate.s. Once the cost framework is constructed, the effects of

actual or anticipated changes in costs, say from an increase in the

price of fuel, can be readily evaluated. In the. short run, increases in

the price of inputs reduce the likelihood that a particular existing

hatchery investment will yield positive net returns to the hatchery

firm. In the long run, however, price increases cf particular inputs

can hasten desirable input substitution that enhance earnings prospects.

An important consideration for some, if not all, new hatchery

investments is that the initial egg-supply constraint will prevent the

full utilization of the hatchery's capacit>. This means a lower level

of efficiency in the early years of operation because fixed costs must

be spread over few'er units of output  pounds of' salable salmon!. For

example, a twenty million egg hatchery that. is restricted to ten million

eggs from natural sources must await, returning adult hatchery fish to

utilize the facility at optimum capacity. In the mantime, sales re-

ceipts will be deferred and the cost per unit of output vill be above

the level attainable at capacity operation. Thus, one of the decision

trade-offs in selecting hatchery sites is the relationship between the

optimal scale of operations  size! of a hatchery facility  determined by

technology and perhaps by the volume of streamflow! and the available

supply of eggs from natural sources.

Another important, and related, consideration in hatchery effic-

iency is the scale of. operations, or the capacity, built into a hatchery

facility. Can. a 50 million egg hatchery operating at optimal capacity

produce salmon «t a lower' unit cost than a 20 million egg facility and a



300 million egg facility nt lower unit: < ost. than the 50 million cgg

hatchery. If, so, Ll>en 3ar~ er hatcheries «re more desirablc than smaller

ones, assuming that egg-supp3.y «nd stream-flow constraints can be over-

come at low enough cost so that the adv>ant«< es of large scale are n<ot

eliminated. It is not possib1.e to make a priori judgments about scale

economies for sal.mon hat.cheries and research on this point to date is
8

inconclusive. One of the future objectives of the research und-rway at

the University of Alaska is to determine the shape of the long � run

average cost curve; th shape of thi' curve wi3.l show the extent, if

any, of scale economics. Co > analysis of several hatchery sites of

substantially different scale will be undertaken for this purpose.

The most sLraight:forward of the list of economic determinants of

feasibility i" the price of the hatchery's output. >lhile the direction

of the influence of price on feasibility is obvious, the projection of

the future price s! at which the hatchery can expect to sell its output

is probably the most tenuous part of feasibility anaiysis. The best

approach for obtaining the near � term forecast is t.o rely on a conserva-

tive estimate based on past price behavior and short-term forecasts of

supply and demand conditions. lor the longer term es'timatcs, however, a

more sophisticated quantitative approach is desirable so that the trends

in the natural fishery and the aggregate effects of m:ny independent

hatchery investments on price, as well as the effect~> of changes in

population, income and the prices of other food fishes� can be system-

atically taken into account. The Oregon State University study will be

developing, through statistical demand analysis, some of the information

necessary for the longer-run price forecast.

A pro«ches to Economic Feasibil i~t Analysis

The stud> of the economic feasibility of A3« ka private nonprofit

hatchery ventures will utilize two appraoches: benefit.-.-cost analysis and

a comparison of per-unit cost and revenue. The "level-one" and "leve3�

8
One sLudy, based on Oregon's public hatcheries, sugar.sts tlrat const:ant
returns to scale may be character. istic of salmon hatcheries. See H. ttox,
B. A Partial t'.conomic Ana3.ysi s of ltat«hery- Props-ation and Commercial
Harvest of Salm<>nid Resources in Oregon. Doctor;.1 ikssertatinn> Oregon
State University, 1.973.. p. 46.



two" t sts wi li ut <.1 ize boih techniqu;..-', while Lhe "level � three" test

wi3 1! of neccs.; ity, rely excius i v< ly o.' bene!:it-cost an<alysi s

Benef ' t � cos L anal ysi .-. is usef u3. f <! r es! ablishing f easi ~ii.ity be�

cause iL a13.ows;! meaningfuL comparison< in the present period of benc-

fits and costs that accrue from an ir!vestm .nt over a long per.iod of

time; and. it le<nds itse3.f to the :inct.usion of externa3., as wc3.1 as

intern' 1, costs and bcnef i.' s . It is 'iso usei u3. f or choosing among

hatchery sites that differ with respect to: �! initial egg supply  and

therefore with repsect to tbc timing of returns!, �! volum<e of water-

flow  and therefor potentia:I capacity!, and �! the species of salmon

that wi3 1 he enhanced {iLhe selection of species affects the size of the

inve; tment and the timin~ of returns due to difference<s in the length of

the fresh � water pha..e of the life cycle and differences in the length of

the entire life cyc3 e!.

Peasibility can also be assessed by comparing per unit cost and

revenues. Th:is approach is particular1.y useful for visualizir g thp

impacts of charging marketing conditions because it will, in effect,

provide an estimate of the price which wil3. be neces-ary for the firm to

cover all cost. It is also the more useful approach .-:or identifying the

existence and exten' of economies of scale by providing the information

necessary for comparing unit costs of hatcheries of differing size.

~Summer

Salmon ranching is potentially an. important new dimension in Alaska's

salmon. fisheries. Given the nonprofit form of business organization

that hatchery firms must adopt, and the likelihood tRat these firms will

attract significant subsidies from both the private and public sectors,

the question of economic feasibility deserves and is receiving close

examination. The application of the concept of economic feasibility to

the special case of nonprofit firms, whose activities will generate

significant benefits outside the firm for which ther' wi3.1 be no direct

remuneration, requires thaL feasibility be d f.ined and analyzed at three
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].ev<..'.l s. I'or eac?i of. tl>ese levels the bc nef its and costs associatecl
wiL!i hatchery dev»'lopment will be categorized in such a way as to besl
obLai n answers 'Lo tile mosL' ]!i e sing questions 1bout Lhe economic-' f ea.' ih
ility of private nonprofit,hate]>cry firms: tire t]iey feasible in theirI

own right? If not, are. they feasible with . ubsidy? Uncler what con-
ditions and in what amounts is s«bs:idy justified? Insiglit will also be
gained for answering another important question about s«bsidies if they
are shown Lo be necessary and justified. ?!amely, what groups can reas-
onably be askecl  required! to pay subsidies.

V

Economic feasibility is determined by a number of natural  biolog-
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ical and environmental!, technological and economic variables, all of
which must be accounted for. in feasibility analysis. The influence of
each of the;e determinants on economic feasibility ha been discussed in
general. An import nt consideration for the long run is the ability of
hatchery firms to reiiain viable in the face of possibje adverse changes
in the basic determinants of economic fea ibility. Analysis of feasib-
ility under. existing conditions provides the basis for evaluating the
impact on the hatchery firm of possible changes in those condi.tions in
the future'




