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UNIVERSITY OF CALIFORNIA 
DAVIS 

S E P ,} ,, 'I r 1 1-__ 1 
t.J J .J L.f 

-_ ___ j AP-riculturaLEconomics Library 
Invited Pape_r to American Agricultural Economics, #s-s0Me&1:48'1:t·-=-,--.-------.., 

August20, 1974 

Frederick J •j~mith 
Oregon· State ·Unfversity 

area for agricultural and resource economists. There are, currently, 13 Sea 

Grant supported seafood production economics research projects at the Univer­

sity of Maine, University of Rhode Island, University of liaryland, Virginia 

Polytechnic InstitutE:!, North.Carolina State University, Clemson University, 

University of Florida, Texas A & M University, ·university of California, and 

Oregon State University. The National Marine Fisheries Service also supports 

several seafood production econom:1cs research projects .at their own Economic 

Research Division, their regional offices, and' at several universities • 

. ·. : ' . ' 

Seafood prod1.fotiori ecoiiomics extension wotk-:~- ;furrE!rttly being S!Jpported 

by Sea Grant funds iri Rhc,de Island, Delat-Tare, Virginia, North Catolina, South 

Carolina~ Florida, 'Alabama, i-Hs~lssippi';' Texas;. 6teg~n, and Washington. Several 

states are 'aiso., tealio~atirig some L~rid Grant ft.ind~ for' exteiis:i.6n woi~- in seafood 

product:fon ecdnoniic::s~ 

Costs and returns in commercial fishing and seafood processing were dealt_ 

with in th~ 1950 ~hrough 1969 fisheries_ management policy. debates. However, 

during this i>eriod seafood producticm economics was only an .appurtenance to policy 

concerns. Leaders in this early work were Crutchfield, Zellner, Scott, l?ontecorvo, 

and Comit:irii. It is :interest::i.ng to riote_ that norte;of thesfi! people have' an agri ... 

~ultural economic~ backgtound, whereas nearly ali the seafood produ,ction, economics 
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work currently tinder· :way .. · (for its own sake and not subsidiary to policy) is being 

conducted in agricultural ~r resource economics departments and/or by agricultural 

. economics trained people. 

Therefore, seafood production economics research h'1s a new focus, and has 

very nearlybecome·the exclusive domain of agrictilt:ural SJ:l.d resource economists. 

This is not new ixiformatiofl. tb· those,·who 'belong• to the small ·mariri~ economics · 
. ' ' . 

"fraternity." However, for those outside the fraternity, it. may be beneficial 

to become acquainted with U.S. seafood producers, and beco~e familiar with the 

current seafood production economics research and extension work in. the United 

States. The purpose of thi~ paper, theri~ is to (1) describe and characterize 
' 

u.s ~ seafood ptoducers; (2) briefly 'review current. seafood ptoduction economics 

research; and {:3) :i,dentiff some needs and opportunities for the future. , 

. Characteristics of United States Fishennen .. 

There are over 25 major fisheries in the United States, differentiated by 

species, production technology, and geograJ?hY. Fishermen may particip~te in 

one, two,. three, .or four different fisheries in one year, using a wide vaiiety 
. . . 

of production technology. in locations 2,000 miles ap;rt. The National Marine 
-~ . ·• ·:, .. 

F:l.sheties Service [7] reported 140,538 u.s. fisherme~ .in 1970, .using 87,161 

boats. SOI!le of these £,ishe~en depend enti~ely ~~on seafood production for sur­

vival, while mat1y~btain the majority of th~ir gross eamings from other sources. 

A complete description of such a heterogenous group would be time- and space­

~onsuming beyond the·· scol>e of tl1is paper. However, such a description is simpli-
. . . 

fi~d :ff u. s;, cominercial fishermen can be grouped or cate~orized according to 

fishery, investment, or objective functions. Research at Oregon State University 

suggests that eategorizatiori by objective functidn<helps explai11,profitabil.ity 
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and behavior •. ~.t.i:1.a -~lso. pos~ib1e to categoriz~,<by objective •f~ctio~, .•fhto is 
fey 'ar thre~;•group,3~ ,,· . 

. . · . Fishermen~~ :objec'tive functions are ~prised of monetary 1111d non-1110ne.tary 
. · .. ·. ;.·., .:·· .· ... ·.· 

rewards. Monetacy r~ards are measured ,in terms of prof:Lt, gr~ss eamirtgs, fish . 

'lan~ed, •. ·anci Iriv~~trnep.i:.'··· ·•Non4\t6netary ,rewards .pted0111inant .:th the fishing• industry 

:_ · incl.ud~ :i th;, cha~ilerig~)of :tish:titg:, •. £reJd01ll :'and :±ridependence:,\ the,: j,6Y: .-$i:d . pleasure 

·. of the sea,.· and Jell~ship_.·-

· .. \,T~~: ;irst:' of. th~ee ;l~t~y~ly homogen~~· grpµps in~ltides ~i~hEirmen who have' ' 

:9bjE!ctive funct:lq~ in. ~;Leh n~rt~onetary rew~ids ilt,-e. qf .. primary imprirtance and 
'.,. ·., .. _.. ·; . . ~ (' . ' " : 

monet;aty rewar~ a:re :of se¢ori.d,ary importance~ '' These fishe:r:men:' produce seafood 

',' with' a ;ela~iZelylrlgh 'market value.' They use' relatively: ~n~oph:f.s_ticat~d produc­

tion techriology' ~d tisuail.y ~n·~d Operate th~if''owtt bdtt;t~ ' ..• The;e ate! few, if' 

··,, any,· :emp1oje~i: irid 'pitti~i~ati«?ri ''iri 'th~ fisbetj, J fre~µ~n~;Y -~~as61\~f 'and ~1ii 
...... '. .. 

·· vary .f ram: Ye.~~ ·t()> :re~r ~-·· 
:·_,· ... •-· 

_- .. { < <.,;;:-'. 

'• uosi: .,~ot;.able.: :tn tnis group are. the :i.itshore lobs~er 't1sher11?,et1 of'New tngla.11d, 
• ~ 1 : . ' . . • • • • 

_who s~ldom have.more th~p $!>0,000 itwested in· their business, and the>Pacific. 

,, salmori>ahc1 t:ulia ~f ~he~e~· lfu6 • m~}i ha'7~· up • to:'·· $80;doo. fu,ie; tid. :• : §it±m~ .•. g:[llnet- . 

t~g •. iri ·the'/;acf~id Ne>~~mJ~~t<andAlliski'', .. is ~n6th~rR:highly 'seasonal~::,j_~. invest~ 

nie#t··_.tisheryi•·.•'.ThefJife··~tilf•titan~:·ca11ne~owiietl'i:f.lir1~t:1>da~s•·1n·\d~1tii·fished 
' by ' pa~t~ti~ 'hi~ed•'·. ~~:i.pp:e:si '·. Tne 'Atlantic Coast,, 'ani 'thi·cuff 'of 1aexic(i' Stipp~r~ ''. .'' 

'' a ·'siz~~le'ti661f aiii i:f.nti~ :·aind net sf1shety/· Thesi ¥ish;inten. ~l.:o. :~ustldh 'them.:··· 
.·.seiv~~-•-·asmucli···from th~ n'.ori--moneta11' rewar~:·.as;;from ·1:li.e ·'tnu11et,· 'iiactterei,:.· ro·ck~ 

· ...• :·· f:tah~ .aridot~-~r·'ii4ti~h•:; harvestecl., ·. 'M~y wate~e~ o'i: Chesa.p¢ak~ J3ay aiso;belo~8< 

t~.tlii~ group)·:.· .. 
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:Fi~herme11••_·1n··_tbis gn,up represe~t the majo.rlt:7 of- the tt.pp:roximately 140,000 

u.s~" lisherinen~ . ijowever, they a.re not well organized politically. nor do they. 

have a stffutficanl:: ~iiective economii inlpact •. _· ·.• 
. . ·.' .. ,: .. -

. . . .. 

' Fewer -~ number~ b~t more impo~tartt in terms of political p~'t- a;re fisher- •. 

ineri ~he{ l~a• objebtive 'ttini!tions 'il'l which nionetary rewarcis' ate' priin~ry. and n~-- .· ' 

<mone~~ry iiew~;c1J are :·•co~dary~ . The fi~hermen-: :ht this'..-seconci, group .pro4uce' high.-
- _voiume, low-v~ue_~afood• ·as- ~ll-as :iow~ve>lUllle •. ld.gb-va1ue···ajeafood •. __ Production 

> technology telnds 'to: be mor,e complex,' although le~s skilt may be rl!quired than with' 

. · simpl~ hatv~st t~chnology~ lnv~~tm~nts tltay range fr(ml' $Sh,ooo to $500.ocio~ and 
. . . . . . . . - . 

owner/operators. Predomiuite; Th&re tllay be from~ne to ~li -~tnplc,yJes withvaryl· 

'' .•. ing. sk111: re4u:i.rements\ .•. lf°'t:he:•boat 'canri~t be'util.i~ed ':1.n ,: ~~ fishet}i thrbtighout 

th~•-:year, ·ii~hettiie?t~ this. ~rot1p'.tencl _ t~ be flexil;>le ancf pirtfc;lpate in two~. 

three~ :or four 41.fferent:fisheries. ·_ 
. .. ,! -.~·-.·.• .. :::·_.._. ,::: .. -' .. =;::_::-).:•-;-:· ... /> . .--.. ~•·. ·:~·-·:_)_--i . ,, .. ·.: .. · 

• Aithou~~· ;~: ;e>f tfu!'/boaf~ are ~OlllJ)any ;c,wneci', . the Giiif 'bf -~ice 'shtimp; fish- ·- . 

. ~~~ ;,hcem~;ti!y .,thtJ; ~rotlp. •··;the·. off s.hote\ iob~t~; £1s heJ•n: oI::N~::Ertsiahd·l __ . ~ th .· 

$2so}6do-"irl~est;;, ~J· 1:~~ ilhiiitj' fo ·f:t~h floliride~·;~d ;~~i} -ii~l'.~tmiplt:fyith:t~? 
. : _,··. _·.:_,·:_:·: _\,.'; :. -~;<.:<··,/.::•:.' ·.'.;· /·:,. _\(./; :_ :·: .. ,, .. _: ... ···.·_,_·:,,._. ;:·,::_;::. ~~.:-.. ! ·. '·-<>·..-.~.-~:,•·--: ... : _·. ·/,, .. .,._ :·;·_ .. ·,.:.. _:, -~_ ... : .... ,_· .· 
· stotlp / 't'H:hers :lncfudEi the North Atlantic· scallop·· fisherman; -. the ·North· Atiantic 

:1:h•;Ji:::::~ti:!t!~:::::t;•::::::~:~',;d:::=1:e . 
· -.:. ·-: .·-_::- .··_;, ··_ /,..-_: __ .. ·._~->--~·>": .. :·· ..... _ ... ·- :-··:- ... r .... --·.-· ... , .. ·)·._._.:··-.-.. !. _·,. :( . .-·._.i'.1_··.-~'.::,-· . .,.-~..,.,_·~-- .. :·-.-., ... ··. :1··.::"."· ... -:.···.-.~ ·=--~·._ .. .-~.\ .... : 
seinei fisherinarifiattd ', t:he . Pacific .·Northwest·• combin"ation" (salmon,; albacorE!' tuna •. 

-- iiha duris~rt,stf ~tab} h~s.~',~~Jpe:d .. -
. , : 

. Fiahe~n ~th objective func~:Li>llS in:t.thich monetar)'. rewards ciearly domi-' 

. -n~te· ~r~;th:~::1~~{:u n~b~~~but the gfeat~s~F~et~~~f~- ¥po~tarice~ ">these~ •. -_­

·, food , ptodU¢t Js,udly has :; high . mal"k~t: val.~ arid is ,pr6diic~d fu, l~rge :::4oi~~' ,: -.. 

~~Odtiriti_~tl :if_i&in,6i~s, y £~ veiy ·•·· cl>mpielef -~~f:f r~~iieritl:Y retj~ires ·t:h~.- :em~loy~nt' of· .. . , .. . ·, .-, . •' 

' ' 1---
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· .technical specialists. Investments of $1 million are common, with some fishing 
. . 

companies operating several $I million boats. Skippers may work for the f:l.shing 
. ·.• .· ,_ . ' 

company; .and as· mariy ~>15 employees may be on board. · 

While not of the same scale as the factory ships of the Soviet. Union, Po­

land• and East Gennany; the U.S. tropical tuna se:l.ner is very impressive. It is 
.. , . . 

,a.ls<>, yery ~fffci~nt arui .clla?;~cterist::l.c of this gtou.p. . '.r.'he, ~ng i:ra.b ~ishepne:,:t 

of Western Alaska also exemplify this group. Some of the Western Alasl<.a shrimp 
. . 

fishennen, Gulf of Mexico shrimp fishermen, and North Atlantic. drag boat skippers 

also belong to this group. 

Characteristics of Seafood Dealers and Processors 

The seafoc,d d~aler usually markets fish in the same fonn as they are landed. 

Dealers handle a majority of the .South Atlantic finfishes, northern lobster, 
. . . 

' ·• . 

troll-caught salmon., some blue and dtingen.ess crab, and clams. . the dealer, as 

<>pposed to the processor, ~y ~~ld fish on i~e or .it1 cold: storage for only a day 

or t:wo' then .~hip to' the wholesale or reta:i.l .. maiketi. 

. . 

· In. addition. ;o sh::l.pping, the seafood processor also_ cleans,' sliells, cook~, · 

f:Lllets, cans, fte~zes,.'.boxes ,·• and frequently inventories the seafood.· As little 

as 10 percent, or as much as 95 percent, of. the raw product may be marketable 

as .• iJ'bcl: · .. This in~reases th~ pt:t~e different:ial · between the fisherman and. cons inner, 

and results in large volumes·. of troubJesome' wJste~ · 

Since there are only approximately 3,735. seafood dealers and processors [7] 

cotnpared to 140,538 . fishermen,. description with.out. categorization 1:>ecomes feas~ 
' .. · ·, . ' ., ... __ ,' ' ·- •'·. ._. ' -· .-. ,, ' ' . ,. . ' ' 

.. , .. , . . . :·. . . . 
. . . 

ible. However, p:tocessors c.an be differentiatedfn tenns of·scale and vertical 
. . 

integration. Sales volumes range from $50,000 to $100 million. Only 36 percent 
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$500;00().· 

t.he top are highly 

intf~grated nuutt1flltt:tltin$ .and market:f.ng organizations des.ling in nearly every 

seafood product. They have subsi.diary plan.ts in many.· major v.s. po.rts, and 

buyirtfi stations 1n··.ot.h~tt:t. 

Most other seafood processors and dealers tend to specialize in two• three, 
, .. , .·. ,', ' ,, ' 

or fcrur seafoods, and obtain supplies on a regii,nal rather t:hari on a nation.al 

or international ha.sis. Ampng this majority in number, but minority in volume, 

there has been a long-standing man.agement .concept. Most attempt: to maximize 

profit through price spreads, inventory manipulation, and market:speculation, 

rather than. through maximum processing- andmarket:Lng efficiency. ·conditions ···that 
' .-·- . , ' ' , 

make this possibie~.·~d the coxisequeiic:es of .th:l.s; ~ric~pt, are subj~cts for futother 

New management in mariy of t:he smaller seafood processing firms has been 
·. ,. . ', ' . ' ·_ ' ,.,- ' · .. _ ' ' \ ·'. ' 

dr.awn :from y6unger:f,afujly members: or 111ariagemeiit:~in~xperieri(!~cl plant' employe~s. · 

This, plus th~ lack. of emphasis ori ·production efficiehcy~ has re;ttlted. :1.n anti­

quated sea.food prbcesJing tecllno16gy a11d···h1gh t>petat::f.ng CC>~ts. Marty ~rocessing 

operations are housed i.n dld buildings perched on rott::l.ng ptlirigs." th.iy are 

great photographic subjebts' tot' the . tourist' . and ~ challEinge: to sanitation in-

are many notable· exc:~ptions to the above characterization of seafood· 

processors and.dealers, some.of which are organized as cooperatives. Most of the 
. ' , ., 

approx:l.mat:~ly'80 f:Lslie'cy·c:rioperati.ves irtCt:be tin:l:t:ed Stat:es simply'~ct ·as agents 

Point 
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.. ·. 

· .Jt,t<ltthi it; (~fccana the R,iJ.1bUt J>rodiscori, coopeiat;1..,; i/{ $ilattie' iii,~ ~8IJ'i.\,.ii •;;;f 
;<.:-:<-,,: '.' ,.' , .. , ... -

•.' effict~n:t axia:su~ce~~iii:t ~eafood' processot~~< 

th~· fl)rrtL(),f;' biologi(1al and regulatory ·variability; e~temalities· 

· iµher~tjt': ip c~n<•ptpp~it~. ·resource~ba~e~ ·· ind~tries, IUid : .. ~ .. c:>li$o~~c:,~ist:ic . ' 

:·. :matjtet,,.: ...• :(ft~t~~~e~¥~;::$~\·ec6n~i·~,·)~n~i~on~nt:•ldtliin;,•~.f ch\,the·•·•se·~food :p:rodu~er:) ·. 
~per~te~. · 

· Jiitli the:exceJ>1:ion•;,6f aquacult1.ttist~~.· all f,ish~nn~n h11rve~t from· a dommon 

:pooi.·. _of .. ··;:1;;1rtg ·.·~#n~ teso~tce$~·•·•·· .~y -eioqu~~; words ·•·ha~e .• beenproduce4···Q~ 

: t9e·. ¢6iltn,IQri ,,pr,pperty: ,pJ;~~ i~~ /:t~ ilie . J:f~hefy •. · · • I,.' :quote .· fr,~ni G,t~,~. and N Ortdn' [9i' '·. 

· · .. · w1ii summarize .stif(id.ently ·· for our ~urposes: . ·• .. ··. · ·· ·· 

. ••~.; :·" • the hig~. r~te .of ~oreign· fishing, the old age of ~essels ~d-:, 

.~~."~'.~~.~·i,i;ij~~)<i;~~r f d,:;;lii~· ;r~;; ii;C 
. ,' -·· ·. " 

eries, ~re • ~ • characteristic. o.f a connnon ,property ;resource in 'Whi~h 

·.·· ,t,h~~~ .. ~i;.-~1:'-~er~J~~:\>:f\'i6~ ···i-f!~o~rce··.··[~cll,·~~t~ :~i·~·::the ··fish~ty.···tJ~ 

• plac!e as fo~i is, there' 1s 'econc>tiiiC r~nt or pro•fit t:6 be eatn~d. '· ... This· 

~a1{s 'ihat/~tl/aJ;,,:;i~heij-i onleJ~. therE! :~rJ ·~(!~{1i1eti(jns ;~ri: irtttj' ~ · ..•.... 
•· .. u~1#iis _:e;tfo'tt:·'t~ntls :1;0• 1ner~~~-·•i:o i:-iJ~1 ,'1i~te k~ll;akctpio£t:1:s ·••.;· .·· 

· .. ,,, '' ,· . 
. ::·.·ot ~conQ111tc::.rentf·a,ttd,l:>titable·· to:·t11e•····resouic¢ -- is{disf>ipated~· 

fore,:: -)~ii;)~~rit~ V~i~el.s')in tach · fisheii:y . earn a .profit, .the. tendency . 

-;L~:·t~atd ze:rt,: .pib~i,t~.~ ·.w,Lth·/the result· being,old. di~e~ and ~s- ·.·· 
: •. .. ... · .. • ._._ •, ,. :.>-,)'' i ... :,_~): :,:: · 1,::,-u:'. _:· 

. · .. ~e1J,·,18Ild~_$~•;,~#~.' .. ·~.•.:.·.• ... :.,)~ ~e .\to,;_., ~{ ~a_:P1 ... t,.::.:a. ;i;~· '.:.\·,,;-: ~ . . . 

. ·· ..•. ·.· ~:f§~,J/;fe,S}ila~:f.~Ii~; .;rii 1nJ:c,J.tJt~d''pn·····~·,t~'g:fo#~i::6i .·~·~a~~~y-~dt~te •·•1,~~i~ ···•···;.·· 

~n~ .,h,f' d,±ff~ii~~ ~~tit:i~s { \,rhe-/:~etiey; ded.~i0tt~~aking J~ri~~s~ isi~iEJ~d · tlp~ _: · .. 
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. . .. 

political expediency as well as biological needs. This adds a somewhat unique 

·ri.skdimension to the fishing and seafood process:f.ngbusiness. 
' 

. . 

Naturalbiologic.al variability adds another risk dimenSion to the fishing 
. . . 

business. Our ability to predict major fluctuations in fisheey stocks is. stiii 
. . 

· inadequate II in sp:f.t·e of sizeable money and time exi,·enditures. 

. . .: ,-· . 

· The Econ0111:Ls.t 's · Contr±i~t:~~n to · Knowl~~ge 

. As indicated earlier, the Nation.al Sea Grant Office currently S1upports 13 

. research projects in seafood production ec01'1omics.. Approximately $225,000 is . 

allocate.d to. these 13 projects. Tbir, represents only 17 percent of. \Sea Grant •s 
' . . . 

total alle>cation to mar:l.tUi! socio--economics and. legal research. The National 

Marine Fisheries Service is the other major funding source for research in sea­

food production econOJDics. However, most of its funding is inte.rnal, and inte­

grate4 with oth~~ fiJnctions c,f this ~ency~ 

Much of the curre~tly ~vailable li;erature dealing with the economic.a of 

s~afood ptodiictic,ri h1113. ;~~tilted ftbm. a irariety of non-Sea Grant funded $Ources · 

includ:L~g·lig'I'icti1turai ;Expet:l.inent statioritl, state fi~heey agerte:tes, banks,. ·tli~ 
. . . 

Ni€idnai ~i'irle F~hei:l~ Sirv:lc:e, Bonnertile P~er Adni:l.riistrat:f.on: an,d<the 

. · Nat:l.onil 'science Fotiridition. Becaus·e ·. seafood p:rod~~tic,n ec:0110111:l.c:~ r~search has 
.. . ,. 

been a subdrd:lnatca toptii:Lcy re~eatch, supported bjso many different EJources, 

~ubl:lshed.··.by >different· organizations, and.· conducted ttt · many non-academic ·.··•a.s well 
. ' - ' . 

as ~c~dmi~ iristitut:l.o~; identifying ·this work'and g:1.ving pre>per :recog11ition· 

is diff:tctilti at'best .. The seafood production economics research that has been 

identified can be> eonvenierttly classified as : 
• ,·• ' •'.• '• ,' • ',•," C ,;_. • ," •,·.,,,,• ,• • '"_',, \ ;,"c' ' • 

' ·-. . 

ar1d econpsnic: .cl~s-~ription c,~ seiafoc,d 
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(2) Economic· analysis of the seafood producing £inn .• 

. ; . . ' . . . 

To date, the economist's greatest contribution has been in developing basic 

economic data and describing. the seafood producer. This type of work has been 

extr~mely important, v-aluable, and is likely to continue. However, economists 

have not been late11t iri analyzing the economics of seafood production, in spite 

of a seve'l"e la.~k. of d~~.a. 

Economic D.ata and Description 

The most comprehensive (although not the first) .research in this area was 

conducted by the .Economic Research Div.ision of the National Marine Fisheries 

Service. . This resear.ch was based upon data obtained from fishermen's records 

and National Marine Fisheries Market News sources. There are currently 10 r~ 

ports·available, each of which includes "Industry performance indicators", 
. . . 

''Demand indicators'', "DESmand projections". "Domes tic p~oduct:l.on". "Domes tic 

employm~nt, ~sskb, ~d ·effort'', ''Biological ~tock assessment0', · '~Int~mational 
,; . 

tt:ade", ''F~reign pi'odu~tion". "Foreign consumption", "U.S. trade barriers". and 

''Govemnient; prog~anisn f22J. Perhaps the greatest contribution of the National 

Marin~. Fisheries Service work is in its comprehensfve .nature. Data for as many 

as 24 years for each. of. 10 fisheries are available under some of the ab~ve head­

ings. In-depth knowledge of any one of the. 10 fisheries· is ol:>tainable from these 

repqrts. 

The Hindustry ;performance indicators" section bf these reports includes costs 

and returns data on boats in the particular fishery. The greatest difficulty 

wi.~h ,t:bes~ costs. arid retu~ data is the inconsistency 'iri ,sources. Not:. only are 

the sourc.es different for different reports~ but there a:re no estiniat~s of how 

well th~ data tepresent:s' the population~ In many cases such 'estimates would be 
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difficult, at best, because there is little knowledge o.f the population. As 

.we shall see, this is a major problem for all cu:rrent costs and returns studies 

of sea.food producers;,; . 

The first seafood producer costs and returns study published by an ti$ri­

cu.ltural ed:motnics department came from• Georgia in 1968 [Sl.. In addition to the 

.usual,tiescript:I.V'e; ~a~~rial and. c~t,ch st.tistics, thi.s study was. one of the £:Li-st 

to report cost btea.kdowns by boat size and type of ownership. The major contri­

bution, however; ~as an attempt to estimate functional relationships for the 

fishing firm. 

By 1970 the f:f.rstcosts and returns data resulting from Sea Grant funding 

began appearing. The work at Oregon State University 'has resulted in available 
.. ·- ,', .· ' ';•··: .; .. ' ,·, . . 

data for 50 diff~rent boats and fisheries (19, 20]. The University of Florida 
. . . . . . . 

·. ,•· . . -

has published data on muil~t fishermen. {2]; the Vnivf!isit:y of Hawaii has produced 

. a publication on, the·c~sEs and l't?tUtuS ·of lc,c~l. tunilb6at~· [3J; artd Texd A &:M' 
Urti~rsity ·.·has .utifized·:·~ationa1···MarineiFisher:Les. S;rvice dat:ll, tcf prciduce·a 

' _. . 

shrimp bciat cosfs tllld retui'ns·study ...• [lsl: cos ts . tmd rt!tuni~ work unde:rway or 

. completed· but not pubi!shed includes a''atudy ·o:f small shillow~ater boats.in 

Gusto by the University of Guam, and a more current (1973) shrimp boat costs and 

returns study 1:>y Texas A & M un1,w.a,rsity. 

The Na.t:1.onal Marine Fisheries S.ettice is ce>ncluct:l.ti.g'a costs ancl retu1:ns '. 

study of the <spiriy· lobster fishery o:f Florida, us:f.ng data ·trc,m t:he ··1912~73. season •. 

Anew study is 1.1itcle:,:tjay it the'Nat:l.onal Mitrine Fisheries Se:r:viie Gloucester 

Laborat:dfy ··on the iarniri~s of>multi-spe~j_e New •England. 

·,.,'; ' '--,., ·' 
ambitious descriptive study cµrrently un~erway is.at 

Un:l.ver~i;y oJFlot'ida. Prochaska andCato. have obtained Sea Gra11tfun~in.g 
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determine the.social, cultural, and economic characteristics of Florida fisher­

men, and to analyze costs and returns. Their proposal is projected to continue 

until 1978, and .is written quite broadly., As their. data base develops, the de­

scriptive character of their work is likely to become less important than the 

economic analysis. 

Two early studies that involved some analytical work as well as costs and 
•• : > ' , :.. : '~:>: ·. , .•_ ·- : :· .·. ·' :·· ' ' : ' .' . . ' , ' ,_ ;'_'.· -

returns data appeared in Fishe!'Y Industrial Research [lO, 16)~ In some respects 

these were predecessors to the series of National Marine Fisheries Setvice re-

ports referenced earlier.. They include costs and returns data taken from cooper­

ating fishermen•:ln the'Sl:til :Pedro-baeed·wetfish boat fleet• (ptirse seiners for 

mackerel, sardines, bonita, 'etc;;.), and the San Diego:..based · tropical tuna fleet, 

· and an analysis of -vessel sizes and fleet expansion. 

The trop~cal tuna study has some historical significance. Green and Broad­

head [10] were able to demonstrate potential economics of size for tuna purse 

seine. boats~ · They projec:ted profit gains fot increased bos.t size$ up· to ;400 tons. 

At about the time 6f this 'study., a minor 'revoiutio~·,took pl,11ce in tht? size of · 

tuna boats bein'.g constructed; sizes tiere doubled and tripled. Out of 132 boats 

now operating :i.h the U~S~ tropical tuna fleet, 6nly 51 have capacitie~·iess th.an. 
. . . 

400 tons, and 7liave cap~cit'tes •:fo excess of 1,000 tons.;· I:r'the st~dy·can be 

faulted, it must be beccluse Green and Broadhead we~' not visionary enough t::(>'' see 

economies 6£: siz& beyorid '406-'ton 'capacit:iei. 

Crutchfield [6] completed a descriptive studj for the Bonneville Powel' Ad~ 

ministration in ':1:96 7 • This was the f:l.rsi comprehensive look at fisheries in · the. 
' .. 

Pa.cific.Nortb.west. 1t:111cludes a disc1JSsion (no data) of d~ndfor,Pacifici 

Northwest fish, lartding; data·, some supply proj~ct:l.ons, and i•6me description of 

the.fi~he6natJ! popti1.,i1:1cnt. 
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• . Costs and returns research on sea.food processot:s and dealers is much less 
. . 

impressive in both quantity' and qµality~ · The Seattle and Juneau office of the 

National Marine Fisheries Service has a major study underway to determine the 

economic feasibility of expanding the sole and rockfish industry of Alaska. 

Costs and .returns analysis of three sizes of seafood processing plants are in..; 

eluded in this study. 

Additional work has been conducted by the Juneau NMFS office in estimating 
. . . 

the cos.ts and returns in Alaska shrimp processing. · Oregon State University has 

d~v~loped detailed costs and retums estimates on ''typicai" salmon,' sole, and 

shrimp processing operations~ This data has been utili:ted extensively in sea..; 

food inarl~ti~g-.· ~xtension•'work.. 

A comprehensivf!study has been completed for the u.s. Env:l,ronmental Protec­

tion Agency wh~re c;osts and. re;urns of .every ~jor siz~ .and type of seafc,od pro­

cessing plant in the United States has been estimated. Unforcunat:e.iy, the re-

sults of. this study are not available in published form. 

Agricultural economists .,t Vir,gini~ Polyte~hnic Institllte .. have developed. 

case study plants whi<:h represent cos.ts and returns. for Virginia seafood deal-. 
. ., 

ers. This dat~ ·has. als.o. be~11 us~d in seafood 111ai-keHns. e~tens:i.011 ~ork. 

Although outside the scope of this paper, seafood production economics re­

search in Canada.deserves recogn:l.tion. 'J;his work has not b~en insignif~can~. 

:i:n fact, much of the work by Campbell, in British Columbia, and Proskie, in the 
' ' ·, 

Maritime Provi~ces, pr¢dates .any major u. s. research. There. has also been .a 

~ubstantiaL number' of costs and returns. s
0
tudies undertaken by private · firms in 

the United States. Ocean Science Capit~l Inc,, Liying Marine .Resources Inc.,· 
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and R~earch Development Planning and Research Associates Inc., are a few of the 

IQajor u~s. consultirtgfimsmeeting the needs of private inveQtors in the sea­

.foodiildllStry. 

A not-unjut11tified philosophy for seafood producer costs and r~tums research 

seems to be: '*Something is_ bette_r than nothing." Most of this work has an tm­

·certain· staiisd.c:al b~~ bu:t;,,,.in .. near;Ly every ca,se, t}lis._. ~s peen- __ recogn:t;r:ed _and 

sources of data have been made explicit. Even if it we;re possible to identify 

a population and_ obtain a representative sample, obtaining unbiased and valid 

· data from seafood pr.oducers is extre~ly · difficult., 

Each fishery and each fisherman has unique accountin~ pro~edures, account­

ing terminology, and pay systems. Accounting procedures range from a paper sack 

full of "fish tickets" to complete double-entry accounting systems. Not only is 

it difficult for- the E!COO<>mist •to understand and. interpret the data acquired 

from seafood ptociucers, >iF is nearly :bnposs:tbie to make_ the data compatible among 

fishe:des and even among individual seafood producers.. Several of the earlier 

co'sts and rett1rns studies avofded the' oompat:Lbil.ity problem. by simply rep~rting 

their· work 1n the sanie' terra1nology • mid using the same accdunt:Lng p~ocedures .•. 

colllliion t:o ~h~t. fishery. irus. leaves the interpretatioll o-f "gross stock", "boat 

share", "condemned gear", and so forth to the user •. 

More recently, such staiutard terminology and ~rocedures as "variable costs", 

''fixed c~sts'\ arid "opportunity costs" have 'been used,. This has made it possible 

for the Flbridamullet fisherman to understand costs andretums·data·on salmon 

fishermen, and for California tuna fishermen :to understatid New England lobster 

fishermen's costs and returns.· It has also improved communication mnong,uia:ririe 

.economists ~·. 
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Available costs and returns and descriptive data is strictly "point in 

time" information., With the varying economic en,vironment predominant .in the 

industry, data from the same firms in successive years would be useful in fur­

ther economic·ana.lysis. 

Costs and retums research has provided data where data was non-existent .. 

. The in~reasing; availabil;J.t:y .. otJisherles .costs a11.ci.return,s .data has spawned some. 

new ~alytical work, and hm,; provided a bet.ter index of the economic welfare of 

the industry. Finally, the new costs and returns data has become an important 

input to marine economics extension programs .. 

Economic An.alysisof.the Seafood Producing F:f.rm· 

The pioneering work in economic analysis of seafood producers was concentra­

ted in: New England. Frederick Bell's work for the Federal Reserve Bank of Boston 

[4] was concerned with the economic feasibility .of new technology (stem trawling) 

and the economic impact of government aid on this technological changeo Among 

the most notable achievements were attempts to construct empirical production 
' ' 

functions for a fishing firm (various forms of the Cobb-Douglas were used) II and 

a theoretical production surface_for analyzing a discrete change in technology. 

Bell's empirical base was not sufficient for complete success. However, 

the st:~dy'~ tnajor contribution is not :l.n ·· the concluaions· of empirical work, but 

in the attempted application of agricultural e¢onom.ics methodology to the seafood 

firm. 

Holmsen, in his Sea Grant supported work titled "Remuneration, Ownership, 

and InvestlllE!n.t Decisions in the Fishing Industry" (141, examines the effect of . . ' : ' ' . . . . 

different. craw paYJUent systems on profitability and productivity in a fishery. 
' ' 
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. · .• He e~lain~ ·seyeral -c'.r- payJnent systems, ~nd illust:ratesgraphically the effects 

.... i.1; ~ach :sys~e~ ~ ~esb~rce .allocation andorgani21ation.within·· the fishing: fixm •.. 

. . 

. There is at1int:rEias:l.ng amount of research ~ich attempts to explain ~rofit-
. . .· 

abiiity or ·lack Df profitability in seafood. production~ ~olni$en. [13) grouped. 

: ··24 N~ jnglarld t~~lers into low re~urn on c;,apftal and high re~urn on capits.1 

..... ,catego~i_es~ .·.··ue th~n, c~iiipared such·.•observable. char~~te~;lstic$. as. boat.si~e, ,eli~ 
. . . 

. gihe Size, uiiirk.et ~alue~ gross retU·I'nS, ·crelisha"te, and cos~•. ~ong the·· groups •... 
. ·. · ... /- . .. . 

Ca;ley {5] estimated fu~ctional -.::elationships $!10ng ·. costs·, boat ,size, and . 

. .. landiri.gs fot G~orgia sh:rintp .,f_ishermen. The anaiysis was bas~d upon 50 of 258 

·· ····.·•··· .. ~hrilll; ··· b6ats oper~ti.ng in · Georgia at the . time •. · .. 
. ". :' ', ,• ,,,;' ; , •• -. ·•! •. :-·-;,,,. ··.,t;. ~//':''·' ·.- , .. ·" /•\" _.; ,. . ···-~- . •' •,•,·.,- ,_: .: ,.._ 

~. major• sttidf 1:0.,:e?tplai~ p,;ofit~bili,ty .. µ1 a fi~hing bt1sjne .. s. is .. undetway 
• _. • • :-: ., •. • '. ' : • • •. • • ·_-:· ' ' ' • • •'. • '• ' • • • • _-~ •' • • ' • • • •• • • ' • > ·:. • ' ~ • • I • • • :'. • • 

. at Oregon State Urii~rsity~. Tl,l::l.s .study is. b•s~d on. a ranci~. ,.ple of 200 fish-.. . . . . . . . . .. ·' ,. -·,. . · .. - ·; . : . , .: ·, ' -.- , ) ·. -··; . .. . ..· ... : _. ·. . . . .: . . : . ·' : . - . '·,. :··· ' '. . ; . ~ . ' . . . . ' : 

· f~~~.~~1:1 .. ·pop~a~.i?~•··· ... Ifs o~J~.~t;ve, •. ·ttB,.t9; :E9st~m~t~!;y~:ric;,_us. ~r~~it,.f~ct:Lons,~ .. An 

·. ~a;y_~is oiya,~~~e ~:11~~. used•: to ~~e11~,i~yJ:~~ iiiore !iisri:if;~~~.t p~qfit~deter-

111ining variables. 
··,,- .. :·.'. 

' .• · .·· ' ~f ~j or pr()~Jetn h~f r app;~,ilred .in tpis S;~~dt~ \ V~idf.tr .o~ . AAt• •. is_ J!X~r~ly 

. :ifJ~:L~ul\}:(?:~a~µre. > ;,ittle •~ known: ab~pt t~e :popttl~tton. and ·data. obtained 

fro~ int~h'iews. are· oi wicl~ly varying qualit:y. tt is a.lso hypot:hesized that 

,. natural· b;'oiog:t~rii ,rariab:Lltty• and' eiteni.£ib:i.es w-c>ul'd .eipl.ttii\'' ·~· s:isn:i.ficanf vari- .. • . 

. . . at:ion· ,:i:rt p~bfit,/ ~c~~htlting for; .these· in ,iuJ>pid.ftt funit:lort rill cause eonside~ 

· .. · .. ;~l~:::d:f.lj:•i_culJt~'{i; 

· .A cdmmori Wli~tu~ss, of '41 seafood pJ;oductiort ecQnomi,~ 81:\alysis baa been: the 
'.,._ .. ~·;· _. \.-• ·:·:· 
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important input in any cost• production, or profit function. Further,, the 

significance of this and other inputs becomes disproportiori.atel~' greater,or • 

lesser as the economic environment changes from, year to year. Two studies {at 

Oregon State University and Texe A & M University) have gone beyond cross­

sectional data and have attempted to obtain and use time series data .. 'One study 

(at Oregon .State University) has obtained and is using fishermen sk:Lll 

economic .analysis. 

There is a considerable amount of new research in the economic feasibility 

, of aquaculture, Three projects are currently funded by S¢a Grant: 11Economics 

of Aquaculture0 at th,e University of California.,' "Economics of Salmonid Aquacul­

ture :ln N~ 'England'', at tt1e lJnivers:ity of Rheide, l'slartd, and '"Ecdnoridcs of Oyster 
' ' ' 

'Pt'oduct:Lon 'Under' CcSnt:roii~d Environmental Conditions" at Oregon State University. 

The U~iversityof Rhode 1~iand .project has a:l.ready, resulted ,in a report 
., '' ',, •,, . \ 

, titled "Aquaculture in New England" [8] ~ In this study, Gat;er; ~d othe~s have 

analy;ed ~hebi<>logical, technical, economic, and legal criteria for further 

examination of the American oyster, hard clam, bay scallop, siiver salmon, or 

Americ~n··',,lobster<as an aqtiacuiturai speciee ,·:rt is·' a good' ex~pie ··br'fbtiipete~t: ,' 

iriterdisctplinary 'oi-k beirig encouraged by St!a Gtilrtt. 

The Northwest.Fisheries Center of the National Marine Fi!;heries Se~ice ha$ 
• ; •, •• S'S n, . •' • . •, •: 

completed .an,, economic study of salmon aquaculture on Puget Sound. Although not 

published, this study offers some excellent data for the potential aquacultural 
' ' 

et1trepreneur, arid is an,other example,, of interdisciplinary work. 

rep<;>rted in three consecut:ive publicatio:ns by 
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Texas A & M Uriiv~rsity [18~ 21, 23], and represents the use of linear program­

ming models to develop optimal shrimp fishing> investment strategies. The authors 

summarize their 3 years of work: 

"That first bulletin contained a deterministic optimal control 

model of a shrimp fishing firm,. in addition to much background in~ 

fol'lllation on the industry and justificatiOfl for the model 13pecifica-­

tion. The second publication extended the first model by incorporating 

unknown, but random, future shrimp prices and cat~hes, and a constraint . 

that required solvency to be maintained with a high probability, based 
I 

on th¢ probability distributions pf the random prices and catches. 

. ,; . ,• . . ' 

· "In the tbird report, the original deterministic mpdel was ex-

tended to require the purchase of integer nUl!lbers of vessels. Frac­

tions could b~ purchas~d in the original application;. but industry 

represent:ii.tives suggested that a more realistic specification would 

require th~ purchase of integer n~bers Of ves~els •. 

"This pap~r considers . essentially the same model as de~cribed in 

the third repo,:t • • but extends the numerical. examples to :t,11clµcie 

alternative sizes of boats. In addition, some relatively minor mis­

takes in the computer routine used to genera.te the: numerical· example 

• • • have been cdrtected, arid the example is pre~erited here in cor-

:rected £om.'' 

. The objective. <>f the research was to develop a decision-making too~ for 

shrimp producerf:I. All parameters except.shrimp prices and catches can be speci­

fied by the firm. Prices and .catch.es are "learned.'° in each period of the. dynamic 

model •. Th:i~·•·:ls a·desi:rablefeature; .bo~ver,·m~y··of t,he· other parameters are. 



• 

18 

at least as difficult to specify and, in actual practice, are "learned" in each 

period. The model probably outruns the firms' capacity to predict costs• boat 

purchase prices, interest rates, and borrowing capacity - all important parameters. 

A sensitivity analysis of these parameters would be useful. 

Sharing the Knowledge 

Seafood production economics researchers have not been delinquent in sharing 

research results· with others. In fact, this may be the only area of economics 

where the numt?er of publications exceeds the number of research projects. How­

ever, publications are not the only means of sharing the knowledge. As indicated 

e~rlier' several states have active extension programs in seafood production eco.,;, i 

nomic~. Several of these extension programs have developed in conjunction with 

the institution's research in seafood production economics, while other extension 

programs have evolved and continued with no research back-up. 

The relationship between seafood production economics research and extension 

is close. With 1:ittle OJ:itl() data base, ana no p:tior economic analysis of the 

sea.food producer, extension economists have made excellent use of their disci­

plines in assisting seafood producers, and have been instrumental in guiding 

recent :research. As the body of seafood production ecoriom:i.cs research and the 

sophistication of the audience grows, ~xtension economists will rely;more heaviiy 

upon a'ccumulated research for effective extension programs~ Until then, we 

will continue to see extension specialists educating seafood producers in the 

delights df. decision-making, ··financial management, business organization, and so 

forth. 
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Where Do WeGo From Here? 

Our situation in seafood production economics is m.1alogous to a prematurely 

launched fishing boat with too little ballast in its tanks* If the sea becomes 

a little rough, the boat is likely to be swamped for lack of ballasto If the 

launching of se.afood production economics is. prematurely ndiscovered" by the 

industry, we are likely to be swamped by short-term research and extension de;;. 

mands. Indeed, the needs of the industry and the possibilities for economic 

research and extension are so great one has tobe a great adventurer to "go to 

se.a .with so little ballast.fl 

If one had compl.ete authority over funds and effort allocation to seafood 

produ2tion economics research, it would be logical to apply the equi-marginai prin­

ciple. Assuming for the moment that this is possible, let's list the alternatives: 

(1) Continue descriptive work - i.e~, costs and retums studies 
·, .: : ' '··· ' . ' . 

~d economic characteristics of s~afood producers. 

(2) . Continue estimates of functional relationships - i~e-, pro­

.duction ft1nctions, cost functions, profit functionse 

(3) Behaviour pred:J,.ctive research - i.e., neasure the firm's 

response·. to, and the impact of, varying exogenous factors. 

(4). Development of management tools - i.e., coping with risk and 

uncertainty, tools of financial analysis, forms of business. 

organization. 

Using net .short~term benefits to the seafpod pr9ducer as an index of marginal 

returris, funds and effort for the innnediate future should be allocated first to 

Item 4, then Item 2, and finally, Items l or 3. . If we use a longer planning hori­

zon with the expectation of increased funding and effort, continued descriptive 
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work and better estimates of the functional relationships within the seafood pro-

duc:tion finn should receive more attention., Finally, if our criteria is enlight ... 

ened policy, behaviour predictive research deserves most of the .funds and effort. 

In reality, the allocation of funds and effort in seafood production econom­

ics research (and extension) is a function of the individual researcher's inter-

. ~$1:S and ntiitivatioij.. The direction of future work .will be detei1Tline4 l,y what 

the few marine economists actually do. 

' However, there are some probleu that are easier solved if recognized by 

more than one seafood production economist. These include the prC!blem of sampling, 

the s01.1rce and extent of risk and uncertainty, and the persistence of policy con-

cen;is in microec:ono111ic reaear~h. 

We have long suspected the difficulties in sampling such an ill-defined, 

heterogenous, ,and mobile population as seafood producers. Recent experiences 

atOreg<?n State University have confirmed these ~uspicion1:1. Howeyer, recent 

e~perienceshave also taught us much regarding stratification, interview costs, 

and timing in random sampling.. As common terminology evolves among the industry 9 

and the sincere efforts of researchers are understood, sampling problems should 

be reduced, if n~~ resolved. Much work still needs to be done in identifying the 

population. This ~an be expedited by close cooperat'ion with the responsible st~te 

fishery agency~ 

There is sdme uniqueness to risk and uncertainty · in the seafood production 

industry. This ec'onomic risk and uncertainty harf given rise to peculiar martage­

mer1t de'ITi.ces and/decision criteria w:l.thin th.e industry. These< characteristics 

have,beenrecognized·by anthropologists and sociologists who have recently· 0 dis-
. . 

covered"the fisherman and are studying him intensively [l, 11, 12, 17]. There 
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is an equal challenge for. economist,a to develop management devices and decision 

procedures for financ:lal success in the uncertain economic environment of fish-

eries. 

Seafood producers are beginning to . "organize!' in an attempt to cope with 

risk .and uncertainty.. The reallocation of the individual se.afood producer's labor, · 

manage111ent, and capital to collective action will have both a positive and an 

adverse effect upon his business9 How might this be measured? How can we predict 

the results? · 

Most of the recent and current research in estimating seafood production 

functions and profit functions borrows heavily from .traditional agricultural 

models~ With the greater number and importance of non-controllable variables 

in seafood production, can we be satisfied with these models? In fact, is it 

even valid to specify production or profit as a functionof labor and capital? 

The coefffc:l.ent fo:t labor and capital may be insignificant, relative to the co­

efficients for bichogical stock~ fishing time available, number of other p~rtici­

pants in'the fishery, and other non-controllable vtifiabl~s. Does the concept of 
.•' '· - .. 

a production or profit function make any sense under these circumstances? 

Finally, seafood production economics re~~arch can be justified·. of its own 

accord', and' does not have to he supportive of fisheries polity research~. It is 

possible to take policy as given, arid conduct res~arch of great benefit to the 

individlia.1 seafood 'producers 

Coordination ~d ·•. Communication 
\ ',,\ 

The experie·'•ce of preparin'g this paper has been beneficial in several re--

spects. First, ~here was 8:-· naive. notio~ that most of the work in seafood,pro­

duction ~conomicswas known. to.the author. Such was not the case~ as ~dditional 
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work continues to be discovered beyond the due date of the paper., The lesson 

in this is that the work is widely scattered - geographically, academically, and 

professionally. . Without many personal contacts, much seafood production economics 

research and extension would be undiscovered by the profession. Perhaps some 

form of organized ~mmunication or coordination among those participating would 

r~duce .the <;ost Jo each researcher and to the fupding sourc~s. 

Second, in spite of the considerable seafood economics production research 

and extension .work underway, it is of much le~s magnitude and scope, than first 

envisioned. · It is well publicized and well published; however, it has not yet 

reached the stature of marketin.g economics, water resources·· economics, and other 

corollaries·. to agricultural economics. 
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