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Inputrestrlctiol1S suehasredu~tions iinth" n"'e1"01 lit,.nceholder.$' 

andgearrestrietiol\s. are, frequently used ,to! control ftshing :,ffort in 

limited, entry ·-fisheries. Despite thepo.pularity .Qf these seb..,.s,. 

therenClv. been: few quanti,tative$$tudth:$iOf;tbe\ effects:of 

introduclng,sucb.$ch_s',. Th., J)urpose of this paper is to develop' :~ 

Modelefa fish'ryto,.valuatetheeeonomieb$nefits from licence 

reduction and gear testrietion~b_s in liR)itedentry fisheries. 

A b10ec;onomic .,del of af,shery is devQloped in ,$ection2. 

Hypothetical data, are· used to define an Open access and, limited.entry 

equilibrium in the flshery in sections 3 and 4. The effect of 

reduc.ing the number of licence holders and introduc,ing a gear 

restriction' is examined in Section 5. 

2. THE MODEL 

Response to limited entry and gear restrictionr~gulationsis 

incorporated into the model by .assuming that fishers seek to maximize 

individual profits. Total catch in the fishery per pe.riod (Q) is: 

Q = f(E) = f (tEi) (I) 

where E denotes total fishing effort and Ei denotes fishing effort 

appl ied by the ith indivict1!al.. It is assumed that the marginal 

product of fishing effort in each period is positive and declining 

()Q/hE>O, () 2Q/1JEz<O). It is also assumed that fishers are equally 

skillful, can fish anywhere in the fishery, and that the fish are 
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:ev~nly tUstribqtea thro~ghQut th~ fisbery.1"hus cat~hofthe ith 

fishe", ~ i.,t;iS; 

''£.4 ~.!! f(E),' 

E 

(2) 

Assuming a,perf •. ctly compe.titive fisherYt the profit equation for 

individual fishers is: 

1T ~ -= Pt-t - V(Ei) - Fe (3) 

Where"'i'rl denotes profit"P denotes the price of fish, VlEi) is the 

short~run variable cost function dependent on Ei and Fe denotes fixed 

c()sts.For a profit, tnaximizing firm exploiting the fishery, the first 

order condition is: 

bVt./-aT:;. ~ P(G./6 "'(£'1~(4 f/a 6 - Cit/ s)) - ) v/oE.i.. :: 0 tit\ 

Th;,sexpression can be used to derive the well known result that 

unrestricted acc~ss to the fishery will result in the dissipation of 

potential rent to the fish stock. 

Following the traditional approach (eg Gordon 1954), ... the supply o'f 

fishing effort is assumed to be .,erfectly elastic, implyiYlg that 

marginal cost'V/bEi is a constant ~ a,d fixed costs are assumed to be 

zero. Equations (3) and (4) can be re,'ritten as: 



ttl. :;(!!!lhc)Ei:, ,and, ,(5) 

E 

ltJ-: f~et '! ft'LGJc t (E.:.lr:)(q -r I~E -G.le »)- ,<;.:cO (b) 

Equation (5) " l,Pbsitive 'forE; >0 if 

As mnrginal product of fishing effort is declining, marginal product 

is less than averaga :product.. Thus from equation (6) 

(s) 

and tive profits are made. Positive profits will attract more 

f'isbofS to the fishery. Entry will continue until each fisher 

provides a very small share of fishing effort and profit ttc: will tend 

to zero (Gravelle and Rees 1981). Total industry revenue will equal 

total costs. 

PQ - cE = 0 (9) 

Assumi ng the pri ce of fi sh and the margi na 1 cost of fi shi ng effort 

represent their social values, the socially optimal level of fishing 

effort to apply will occur when marginal revenue is equated to 

marginal cost. 

({/) ) 
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As all fi$her$~re equally skilled,. E :: nEi ,where " deootesti'!t3 

number of fishe.rs, which can besubstitutediinto equation ('6) • 

letting n equa] Qntt (the condition requJred for sole owoership) , the 

profi.t. maximising decision of the sole ownerwfl1 be equivalent to the 

socially optlmaloutcome. 

P'ti:... - c = 0 

oEi 

ell) 

This result has been widely documented throughout the literature (eg 

Clark 1985). 

An implication of this model is that rent to the fish stock will only 

be completely dissipated as the number of fishers tends to infinity_ 

Conversely, if entry restrictions are applied, individual fishers will 

capture SOJ!M)of the rent, even though none has an e.xclusive right to 

the fishing ground. This result is consistent with the model 

developed by Cheung (1910). 

To develop the empiriral model, it is necessary to specify functional 

forms for the production and cost functions. It is assumed that these 

can be represented as: 

O<oL <. (12) 



(13). 

WhIte f4enote$, :tbe;t.~hni~ltffi(!iene)'pat_t.r. <t. denote$ the 

e.la$titi~lof c.tcb(Qlwltb; res.pettto fi$hing tlffort(E), :X -;denotes 

,stoe.l¢slJ'\f, '1f. 'oenow$ :a shlftparalttt.ran<l:' .dettmfne$tbe :$l~pe:Qf 

tbe i.~rginJl .~O$.t, fu"ct'Qns~. !Sutn~tlt~ting :(12) ,and (13) into:(4) 

:prQvldes 

Sub$.t.itutingnEi forE and rearranging , I Ca. ... ) .... ~), 

Tk ~ en-J ( p.f n"'" Y.. t I l' N"')c J,. -I))}) ( I s) 

Equation (15)dtnotes the profit maximising level of' 'f1shingeffort 

appl:;edby indhridual fisher·s for given pri~ea ,of fish and cost of 

fishi'rJ9 .effort (derived input demand func.tion). 

The ,supply of fish curve ts obtained by: substituting equation (15) 

into the production function. 

- J at 
Qs :: nf -rr 

tPfJ--' X (1 + A (",-1» 
x (16) 

The behaviour of consul11.arsis represented by an aggregate linear 

d~nd function .. 

U1\ 
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'lib.,.. 7i,$,th.'deilland: ; nterc.ptan4:(i$~b"$1.QP~ '~gefficie"t.. A: 

1in •• .- 'd~i, 'fMn~ti()n ''''$chos'ntnpr .• f~r~"ceto .a· .,(:orJstant 

ehl$t,ielt)t funetio"be¢.u~e "itj11~$ tneprl(:.e1.asti.cltygf :d~and 

toiner.a$,as' q\lant~tYCQn.$.~dQecrva$.s.. Therlltate;_n.Y' 4iffereni 

:i¥pesof' f;$11; ,avail&ble,ared~('ti()n 'In, the supply of a fish type 1.$ 

li'kel.Yt()incr.a$' the priee ofth~tspec;ies, and en'QUra9~ ~ ... oduct 

$Qh$tl;tuti on. 

Qs = Q6. (IS) 

The 'f!qtdlibrium.pricei.s(ioterminedby solving eQuat.ions (16) and (17) 

forP.. Uueto the functional form of the $upplyand dmnand function, 

an.nalytical solution for price cann.otbe derived ,usingequa1:ion 

(lO).. Howev~r Newton's iter.ative method Can be used to approXimate 

thee,q.ui 1 .. bri um price..S.tti ng.equati Qn(18)to~ero 

F(p) 

Dlfferentiat.ing. equation (19) with respect to P .. 

tl 
F:I.(p) = -c:lnfX 

O" ... l ... ~ 

-t:. = 0 (20) 



, ,£xttuti'l"ni iQfM~QrJ$Mtboct •• qulre$'$p,ei.ficltionof ,.~t .... -tillg' 

;pri<.'~l.:A· .llfM;proic, 1$:'$t'lNte.(f:Msin; 

,P2 :; 'PI ""FlP11_ 

F;'(Pl) 

S.ev.r..l: it.rat'on$ .(.fsil1$1 'this,.lg()rith.$wil1 .\;$q.ll,y' :c.ause,tbe 

,~$ti_tld: ~prfet ·toconvero_, 'to a" Iquilibri_pr;ce.. 8¥;substft ... t\ng 

,tb« '$ti.ted'·'~.111bri·",'prlcei ntge,qu_tl ons .(.15 );.nd( 16)" ,the 

amount of ff$h.1og:effort· ,.ppli,db¥indiv;dualfishers and; the total 

~n~pp].Yof fi~bto;~h.marktt iSJesti",.tt!d"" 

A,s·h.dicatIQ,bove t fi.sh.Y"s wil1beencollr.g,d tc) enter the fishery 

l\l\til economic rent i$;dl$$ipate4 ieeqldl ibriU1\1price ;.$ ·equ.' to 

.ver.ge. CQst~f fish·!> Averag.e cost of fish (AC) is found by 

integrating the -.arginal ,eost function and dividing by qi 

9+1 

At = F.£.. + __ 1t"_. _ .51 

qi ( e + 1) qi 

wher,~ the constant of i~gration, Fe, is equal to fixed (;osts. 

(21) 

The dec; 51 on to enter (or 1 eave ) the fishery will depend on the 

potential entrants (leavers) expectat.ion on the effect of entry on the 

averag.cost of fishing and the optimal amount of fishing effort to be 

app.l;ied.. Assumi.nga naleva specification of these expectations so 

tbatAC oxp~ :; AC t:; ... ~ and Ei eXPt = Ei t-1 f potential entrants 



;9 

(l •• ".,t);,WQuld .stilat., 'tb,·quJntit.v'of fl$hthlt coUld be 

;profit~t 1, .. rk.td:(QQe.r: 1;1I$inl 'th, d_nd ftmct'lon. 

lh"d.sir.dn"',,'·off1,$.hef$tooen.rate this supply ( 'f\\ l)cs)i$ 

talCU1.ted: frOM tb.$Vppl~fun~t'·on. 

(22) 

ibe: ·tnllb., of flstlers entering or leaving theflshery is modelled as a 

p.rtl.'ladj.U$tlMnt,proces$. 

(23) 

where t lstlte coeffiC'ientof udJustment. 

I.,licit in the above model is the assumption that f1.5h1n9 will always 

occur provided the price of fish is positive. A .ini .. price (Pllin) 

at, which fil1l$ cease product:ion 'can be incorporated into the model by 

su.bst,itutin~. (P"Pain) far P in equations (15), (16), (19) and (20) and 

adding Pltln to equation (21) .. 

The stock d,ynai cs of the fishery aretbeaode 11 ed us; 09 the method 

develop,d byDerisot198tl) and later extend,ed by Schnute (1985). The 

Dlrl$Q~Schn.ute model-updates biOtAss and also incorporate.s the 
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«."".1.'b1Q10',I:c:.1 chlric.tt,'fstle$Of.g,ttructllJf,,, gr~'M4: 

v .. ,,1abltrec:'JAi_ntthatoeeurswttb ", •. ti.' '1,;. Th.q$ it '1$ 

'Jtl,.r,hn~to .,surp1uJprodutti,onDOdeli. It, hl$,tb~foftl 

wher., Bt'+l 1S the blO1A$sfnporiod tTl. r is, the Brody ,growth 

toefflcltnt.St i,sthe total sprvlva] rAt. (taking ,account· ·Qfboth 

fi.shi'ng and natural nortality)", Bt lS the biOfll.ss in per;qdt. St .... ! 

is tbe survh~:\lrlt. inperiodt'''l, Wr is tbe weiaht of an indlvid,ual 

fish at recrui'btant" it or at-l lsrecruitMnt in period t art:""l. 

A linear plateau model {Dillon 1977. p 170) is used ,to ... epresent tbe 

stock recrut,bMnt relationsbip.. The IIOGe1 iIPltesthat r'.cru,H:_nt i$ 

independent ,of stock size above a critical bious$. Belowtlds 

critical le;.r •. l, recruftlttnt isproportionatel,relatedto$tock size. 

Welfare is estiRted using producer and cons_I'" surplus.. As the 

deund function is linear, conSUMer surplus (CS) ls calculated as 

(area ASP* in Fig. l). 

CS = 0 .. 5 (l-'"r/£ - P) Q) (24) 

P.todtu:er surplus is tstiuted as thes. of intramargi.na 1 rants plus 

rtnt to the fish stock" me 'ndustry marginal cost of fishing effort 

curve tHe (.non-fish resource cost 'If fi,.shing effort) is obtained by 

setting average return equal to marginal cost per unit of fishin.; 

effort, and substituting the derived detmnd for fishing effort into 

the producttonfunctio.n. 



1'1 

41< .. f It D4:[T'J:tJ 41--'-. (25) 

Intr_r~lnJlr.nt$ fIR) ar.obta.ined,bytnt.grltjng. equation (25:)· 

with r . ."p,et to'Mrlinal·.f;o$tMC (ar •• Paint Me in f';g11 

J 
tL 

.t.... ". o.. . .;,~i'" 

IR :: .,-.-1 •• )." l n .. [...... 1\ .... : 
( ) 

. ",.t·X . -1'-&f" . 
, """ 

-1:"'"& 
fl.,1!'fI'. 

Me.. 

The equilibri •. quautity of f'sh ,$UlPpll.ed. is substituted into Ctquation 

(25) tocalculateMC. Rt"tto fish stock is estiMated as area.P*.BCMC 

in Fi.g 1. 

(.27) 

Grass social benefits (GSB.) generated from f1.shing in any period is 

measured by the area beneath the consumers demand curve (area A8Q~Oin 

Fig 1) 

GSB = (0 .. 5 (- 'lIE... - P) + P) Q (28) 

A social cost curve (SeC) 1S defined by equating marginal revenue with 

marginal cost, and substituting the resulting. fishing effort dem~l1d 

function into the fishery production function . 

.. 
Qs = fn X (on- I (POlfnc.. -1 X» (29) 



· ,GrnS$ '$()cial t.Q.S.t (GSe ~aNttQQ1cDPndn 'tlFiQ 1)1$. calt ... lat~d ,by 

l'Qarr_,.~in9.eqtfttion:(l9.) $othat.pr1(:9 bQ<;OJ)es the deptndent 

\l.~i.able" :~ndthen'\ nte,~rati ngwithr,espect toQ 

GSC -
,... 

.d,. fnC.~'1 X 

(30) 

Net social benefits (NSS) from fishing in a given period aT'e 

det~rmined as 

WS8 = GSB - GSC (31) 

A computer program was prepared using the above equations to simulate 

price, catch, fishing e.ffort, stock levels and welfare measures ~: ~ 

hypothetical fishery over 50 time periods. Parameter values used in 

the simulations are listed in Table 1. 

3. RESULTS FOR AN UNREGULATED FISHERY 

The model is init'lally run to simulate unregulated fishir"g of an 

une}cp loited fi sh stock. 

It is assumed that 20 boats are oper.ating in the fishery in year o. 
Additional boats enter or leave the fishery depending on 

profitability. 
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PrOlt\ 'Fi.gure2. catch is inltially :high,but declineswlth time.. The 

ratl.of cJeeltn&' in catch fTom year 0 to 16 ins1'cw, rapidly 

:aeeelerating between years 1.6 ,to 2Gb.fore stabi·'lisi.ng at 

approximately 600 .• 000 kg, per .Year. rhe: decline incat(bcausesprice 

to increase frm .$18Jkg to $231 kg (Fig 2) • Total fishing effort 

increases, peaking i'l'yearlS. Itthendeel ines, beforestab11;sing 

at 29,000 units (Fig 3). Catch rate decl;.nes throughout the entire 

per'lod (Fig 3), as does biomass (Fig 4). 

Table 1 Predetermined Parameter Values 

Parameter Value 

...,- 3,000,000 

E - 100,000 
".. 

0.05 
e 2 

X 10,000,000 

\\L 0.7 

f 0.0003 

Pmin 2 

l' 0.2 

\il' 1 

Wbr 0.7 

Fe.. 30,000 

t 0.2 

m 
~ 

0.2 
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Th, ,.inCClU$e :of the ch~1lgei.ntotal: fishing effort is ch,"ges in.th, 

number of fishers (Fig5l. H1gb profits tniti .. ll,y \enCOlJr~ge 

add.itl(m.lboats tQ entertbe fishery.. As catch ( ."dprqfitabi:lilY) 

decl:in.e$.b~tween:, years 16 to 26,the'nUJlberof 'boats operatin.9. in the 

f1sheryalso declines, stabilisi'ngat 300fisher$~ 

'.R~crui~l1t is inltially constantlFig4). Iny •• " 16"bi'~si$ 

reclucedbel owthecriti Call evel {250,OOOl, and:reeruitmtnta.elin.s 

fl'·om 1.3In too.am reerlrits per perlo,d. The:resultantdecl''llle ';n 

bioJDa$$ (Fig4)causesthereductiQnin catch tlnd 'fj,sh1n!J .effort ;.notecl' 

above. 

These results detlO.nstratehow tbe cOfttbine(i effect, of ind.ividual 

fisher.s seeking to maxi.ise profit!l can causetht :d ... .\$e of the 

biomass, till the point where recruitment failure\cc.ctJ~s,,~hile the 

species does not becOlneextinet, thepotentialbenef1tsfrom 

exploiting the stock are retiuced '(catch declines).. The social (:ost of 

the "educed benefits prlj\lidesan economic rationale for government 

intervention .,. reduce fishing effort. A policy frequently 

implemented is limited entry. In the next section, the lROdel is run 

to examine the effect of restricting entry to the fishery. 

4" LIMITED ENTRY 

A llMited entry policy is simulated by restricting entry to 275 boats 

(the open"access equilibrium is 304 boats). The equilibrium levels 

for catch, fishing effort, price, b:lomass and recruitment are provided 

in Table 3. 
~Ji 



Tabl$ 3. 

Vari.~ble 
.,.. •• f 

Ca,tch 

Fishing effort 

Catch rate 

Price 

Biomass 

Recruitment 

Boats 

'Equilibrium Values 'for Sefec;ted,Paraaotets ina 

tfmltedEntry (275· boats) .andOp'n Acc~$$tishery 

Unit Open-access llrrrltedent.-:y 

kg 623,399 854~7j4 

effort units 29,112 29,13.2 

kg/effQrtunit 21~41 29.34 

$/kg 23 .. 74 21.42 

number 1.448~811 2,136 t 602 

number 805,734 11 104,394 

number 304 27.5 

From Table 3, the limited entrypol1cy has little effect on total 

fishing effort, which declines from 29.,132 to 29,112 units. However, 

by restricting entry, biomass is maintained at a higher 16,\,&1 

(2,136,602 cf 1,448,813) J as is recruitment .per period (1,1"4,394 cf 

805,734). This cruses catch to increase from 623,399 to 854,774 kgs. 

Catch rate increa.~es frOftl 21.4 to 29.3 kg/effort unit. 

Whi 1 e the 1 im; ted entry pol icy has generated some benef; ts (through 

increasing catch), it has not prevented biomass from falling below the 

critical level to maintain recruitment (250,000). Further controls 

are required to prevent recruitment failure. 
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Gi!AR ..RESTRICTIONS AND. LICENCE.. ,REDUCTION SCHEM£S Itl lIMITED . ENTR,' 
rl 

iPolic:ies tbat .~. beiq'll.nted to, reduc.fi.shl.,seffort in limited 

entry fi,$heries ·are gear Jre$t .. i~tionor li~enee reduct'on$~h_s., 

The economlcbenef'rts-of :thesepoliele$ a .. e~xaminedinthis section. 

The specific poliClts evaluated a'N!:' 

{al a.re.duetion. in 'thentiMber of licence holders f,rom 21,$ to:IOO. 

ThisicQul d beath\ eYed through imp 1 ementinga 1 ; ceneebuy·~back 

scheme .. 

(b) a gear-restriction, which reduces the catching e.fficiency of gear 

by 13.31. and.intalns,theexlsting nurlber of boats (275). An 

examp' e of a 'gear restri eti on is a reduction in 1 e"1lth of net 

permitted, to be used by licence holders ... 

The reduction in licence holders is 'modolled by altering the variable, 

o. in the model outlined above.. A gear restriction is modelled hJl 

redueing the variablef (implying that each unit of fishing effort 

becomes less effective) a.nd raising Pm;n so that the supply curve 

shifts upwards.. Values for these pa,rameters (see Table 4) were chos~n 

so that both pol icies had a similar impact on catch (Fig 6) and 

b'h»nass (Fig 7). This was necessary to val idly compare the economic 

benefits accruing from each policy. In the simulations, recruitment 

is dependent on biomass in the previous period. Longer lags are 

easily simUlated .. 



Tabl". 4 

n 

f 

Pmin 

11' 

".lue$ for KeyP.r-.t.Qr$toComparethe .£ff~ctsof a 
Redyetionin ,the Ntlftbe.r off,.lc:e"Ce$ ;and 'i 'Gear 

ReJtricticm. 

275 

0.0003 

2 

200 

0.0003 

2 

215 

O.002b 

3 

From Figure 6, bot.hpolic:ies re~u~e catch in. theshQrt-run{from 

SaO,aGOta 730,000 kgs). They~ls() effectively reduce fishing. effort 

(Fig 8). The reduction in the number of licence holders recluces 

fishing effort (from 29,000 to 23,000 units). While the gear 

restriction reduces fishing effort by a lesser amount (29,000 to 

28,000 units), each unit of effort is less effective. 

The reduction in fishing effort allows biomass to increase above the 

critical level (Fig 7). Recruitment also increases. The resultant 

increase in catch encourage.s 1 icence holders to increase fishing 

effort (Fig 8). With a gear restriction, fishing effort increases to 

approximately the same level as it was prior to the policy change 

(29,000 units). The reduction in 1 icenc~ holders causes a permanent 

reduction in fishing effort to 24,000 units. As catch is 

arnroximately the same in both cases, catch rate is higher with the 
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',t~duttdrtYlftb.rQf licen'(t,boldtr$ tel.t.ive to 'tb.."oe~rr'$t)!'ictio.l'" :(40 

'~& :PIJ'~ffo,rtt.(nl;t~f :33, 'ktl:·p~r:.ffort,unit.,f19' ;9). In .bPtb:~$Q.$" 

ea~tb:ra~:;'$. bigh,r tbantbatobtai.l1edbefo"· the ·ad41tional 

re$ttlicti.Qns.onfilh:ing ;,ffor.tw.ve,'nttodur:ed", Thhll$J.Qa, .pQ$$lbl',. 

by th~inc;re'$e incat,.h re$ulti'tJ9 f r,. ;tbe :higherbi~$$ iaml, 

rEt~ruit.ent. 

EstiNtG$ofthe eCQ"omi~ !b.«m.flts·,risifl9· front: ""I,bpC)lic,Y at'" 
pro"ig~d in Figure$ lO, 11 ,and 1211 ,FrOJl1.Figur.10'tboth :policl~s 

adveylsel.y ~fftt:t·licenc.; holders in theshort~run. The a.eli'ne in 

producer slu'pl us i.$ ;great,r for agearrestrit:ti cmtban. .a. reduct10nin 

the, ;."UMb~r of liclncehQlders (Fig 10).. As biQMass~nd eatch 

i ncrease ,r)J~odueers.surplu.s i ru:reases. The9re~test int:reasfoccurs 

'when the n_erof lic.eneebolders are reduced; :annu.albenefi.tsart 

greater angbetomeposltivemorer~p:'dly.. Using I 10'p,r \~ent 

discount rate, the net present valueaf 'i;he change i.nproducer surp;lU$ 

is $5 .. 19m whentbenumher of li,enco bo:ld"rsarereducedi and '$2.,18. 

when the gear restrictionis./nnpleJHnted .. 

ConsUft!'ierssurpl us reduces fo 11 owi.ng impl ementati on of both J;<S 1; ti es. 

However, the increase in catch (Fig 6) and associa,ted decline in price 

(fig 13) increases consumer surplus. The discounted net vV' -se .... ''\: value 

of the change in consumers surplus is approXiJn~t61y the same ror each 

ptllicy (Table 5}. 

In the fishery analysed, consumers bene'fits are greater than oroducer 

(licence holder) benefits. The distribution "f benefits betwo~r, 



Ui $c,;:unted,N,tPte$ent \\falu..ofChanue in,S,ntfits 

($r.tl 

Po.licy. PrOdUcQfS 

Surplus 

Redu~tion in licences issued 

from 275 to 200 5~19 

Reduc.ti on1 n 1 '1 cences issued 

from 275 to 225 

Reduction in licences issued 

from2lS ttl 175 

Reduction in licerreesls$ued 

frotn 275 to 100 

6.39 

3.10 

-3.91 

Con$~'$ 

Surplus 

6,70 

8 .. 31 

5 .. 20 

-2.28 

50c1a1 

W.,lfare 

-1~90 

5 .. 57 

producers and consumers depends on the price elasticity of demand. 

Producers will benefit more than consumers as the price elasticity of 

demand increases. In this cas~, the price elasticity of demand 

(calculated at the equilibrium price and quantity values fol10w11'9 

introduction of the policies) is 2 .. 1. 
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&'tru;\fit$ to $oci.ty from impl .. ntingthe; l"olich~ssbQW slm·n.r 
tr_nds tothQsfI (Jbs.f~.~;fQrptl)dtJ.cer$surplu;ff ~# 'lg) 'Ie 'The 

di$~otmted: llttpr.,ent valu~Qfbeneflt$ 1$.$4.52 ',... for tb~r.du~tioq 

i.n lie.m:e holdcat's ,~nd ~$1,,901ft for the gear r.estrictiQn. 

6.. DISCUSSION 

licen,e reduction .and gear restriction policte! aI', often put forward 

as· options to rationalize limited entryfisl1er1es (Copes 1986). A 

deficiency of these pol1cies ;.$ that they a.l1owfishets to $ubstitut. 

non ... restricted inputs for those that are restricted, therebY 

dissipating potential benefits in the long-run. This has caused some 

econOMists to suggest that these policies will be ineffective(eg 

14cConne 11 and Norton 1918) • Others (Anderson 1985 ; Campbell and 

Lindner 1988) havedetnOnstrated that under some situations. benefits 

maybe· posit.J\te. 

Re.5ults presented above indicate that implementation of either a gear 

restr; cti on 01" a pol; cy to reduce the number of 1 i cenca holders will 

produce positive benefits in limited entry fisheries that are 

exploited to the point where recruitment is impaired (Fig 10, 11, 

12.). Moreover, benefits from a reduction in the number of 1 icence 

holders will be greater than those for a gear redtrietion. 

From these resu 1 ts J it is concluded that pol; ci es ; mp 1 emented to 

reduce the number of licences are preferred to gear restriction 

policies in fisheries where recruitme"~ vvertlshing has occurred. A 

licence reduction policy does nOG affect the marginal costs of 
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r.irdf'lg lj~tne.' hol.~.r$.. .A:.g'.rrestrittion. howeY.p., reduces tho 

~atcldn!J"ffi(.len~1 'Qffisbfng.' effort: andra:lsestlle,.ini.,..prlte at. 

'wbitb:.ff()rtb~.ppliH,,$nl fti'ntithe ·IRargi.na 1· cO$.tc .. r~.upwar.d$ .. 

FrQII: ri.9u .... ' 8', thllr.:d·Mc,tion; in :then"er .of' licence,hold,rs r.d~~'$ 

toblft,blng.tffo,t·.HOWtver fl$hing effort ,per , itentebolder 

inertas8sft. 105.9 to l20.5units. Ti1eexpan$ion infi.shi"9: effort. 

reflect$:thepotenthllthtt, .xi,si$ ferreNin;n; 1 i.;(Znce holders to 

substitute fi$hiDg t.i. for thtn""er of boats .. 

stlMllationswere also run tc) determine the effect of ".riatian in the 

n .... r of' 1ic.n5.4 fishers· Q.n benefit$ 'from· r.~u~ingth. 'n~r of 

liltence bolders (Tabl. 5). Results indicate that benefitsar. 

sens.itive totb. ntabeJ"Llf licence bolders :-".10i1ng in the fishery. 

If the reduction in: licences issued is too siver. (eg 215 to 100), 

benefits to producers, constrltlrs and $.Qcittywill be reduced. 

Benefits areuxill.isedwhenthernJJaber of licences is reduced to the 

point where rc,.~ruibient failure is averted (about 225).. Further 

reductions reduce bene.f; ts. 

These results i..,l.ythat licence reduction schCIHscanproduce 

p,osit'ty~ benefits in fisheries where excessive fishing effort i,.lirs 

recruitJnent. In fisheries where recruit..rant is not being impai.red, 

settees to reduce the nt.er of licences issued reduce benefits. Thus 

licence reduction schIMs may nnt be very efficient ethods of 

achievlng economic rationalisation in fisheries where stocks are not 

threatened .. 
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Fig 1 The Economic Model 
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