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by J.P. Hillis

Fisheries Research Centre
Abbotstown, Castleknock, Oublin 15, Ireland

As fishermen strive to maximise profit from catch, it is desirable to consider Yield
per Recruit (V/R) in financial terms. Application to Y/R data of financial values
with a size differential based on that in EC withdrawal prices, results in an
increased peak in F max values in the plot of the Y/R function, showing that yield
at F max exceeds yield at current F values to a greater extent in financial terms
than it does in weight-based te~ms.

INTRODUCTION

The traditional omission of economic parameters from stock assessrrients
procedures has the problem that it fails to grasp an opportunity to strengthen the
significance and applicability of the assessment. Inclusion of financial values, of
earnings and if possible costs permits a much fuller and more realistic
assessment of the implications of overfishing and of a future situation sought in
which the level of effort arid thus of fishing mortality would be set as close as
possible to the level yielding maximum sustainable profit.

MATERIAL AND METHODS

To iIIustrate the steps involved in moving from the yield per recruit curve
presented in current ICES Working Group Reports (e.g. Arion. 1992) to
maximum sustainable profits, examples have been chosen from the Irish Sea of
a severely overfished fish stock, cod, and a species optimally fished or slightly
underfished in biological terms, the eastern Nephrops stock. The analysis
presents the increase in profit corresponding to reduction of F (fishing mortality)
from F current to F max shown on the yield per recruit curve in figure 1, and
shows time paths of change in yield ln weight, catch value profit untreated and
future discounted at an annual rate 01 25%. The reductions in F values selected
are immediate reductions by 40% an;d by 60% (to 0.6 and 0.4 respectively of
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initial F,) and reduction by,six successive steps'of,10% of initial F ta' ärrive'at o:~f~"
" F .0" ... ,. -- _.0 .,,' ,l"~", , .... - I f"" ..... .... ~-l·· ,'~;1(' ~(" ~' .. ' ~ ...." "'I"" '....of inItial' ....:..i:- :;·J,<··.......~1·1 '~. t~: ~ '.J ": f, 4,·... L.'C. ·_1,1 :d",\,.', ,: ·1".· "".' .. lJ::.) I.~J"J"'·.·· 1. 1

In calculatlng profit; fixed costs i.e.~ overheads, costs'of which' the level daes rioF-!"
change with the lev~1 offishing activity) wer~ taken ~s'20% 'of 'current revenue:'; ~ {
,and variable costs (Le:: running costs~ which' are proportional tö'the 'vö/üme' cif ': :'~; '.'
activity undertaken),'were taken as 30%, leaVing 50%'of cUrrs'nt,reveriue'as" .', /.;(
profit,vvhich here is taken as including crew' pay which; beingshare'.based,:,,~:: ~': :,:--.

. depends on'~tch ~evenue in the same way aS'own,ers·p.~ofifnet/ (, ;':i.,.:,' ;:';:: _I, ":.'
-~, " .... I -: :)1 I··.··· -'i ;~: '.' , ..... ' ~,'r· , L:.'.:\" •.' (\", .':-:"" ';;". r,r;j~,"·..·" ,:r.\
.~,) :. ..~ ,'y. "I. '.'.1 t ' -' , .... """" ... " .' I ~ ..

The dashed fines give the level of costs where the'size 01 thEifieet is de's'm'ed tcf"-:'
be reducable; ,since in such a situation 'all costs of a vessel m~:i}" oe'cö'nsidered' :":~'
variable. the increase in profrts with this systemis obvio'usly somewhatgreater ~:::

than with a fleet of fixed size ( reducing effort by redu~ng fishing time) but has. _
obvious repercussions on emp/oyment., However; to'a\ioid ·.cüplication"this ,~: :;I! '

paper, examines effects of reducing F for the'fixed fleet situatio,n only: The~valües: ,
approximate to values reported for, Nort,hern'lreland (Davis &Banks'1985)and ~."

for the.Republic of Ireland (Crutchfield'.e1 aL..l Data regardiri~fboats' costs arid: ':,~.:

earnings tend rather quite variable and to be sensitiveTso' achievement'ö(i.1 t·I~'.- J.
extreme accuracy is neither realistic noi' appropriate:·:1t may'however bEi -:::t ~., i'l~;:
observed that the values chosen represent a fishery in' reasonaolygood ,. -.: (,' :;.' ,,': ~

condition, and in recent years especially there are numerous examples of boat::· ~

profits (including crew shares) at levels fa~, b~low 50% of revenue•. In such ..
cases,: reduction of Fwill lead to greate'r. factors of increase 'of profit thäri are':'~ ':' ',:
realised for the same effort reductio'n startingfrom 50%ofinitialieventis'though"!
the absolute, levels of profit achieved will besrirriewhat lass:":''::) . : .".;.::-~~.~~i':,. VI

, ":::_~;:1:; r:_::~" ;. .... .':." :1,::"::'1-" ~ :.::',., : eil: ::'-:"':') !;;I. r,:,!,'~~'" ~.~~l~~j '".\:~i,:'...

Since large fish are generally more valuable perkilö thäii'srTlall'fisti;'redu'ction'o(
F,will result in an increase in catch revenüe In the'middle·a·nd.lonrHerm greäte-r~~"
than that in catch weight; and since reduction in F implies reduCtion in fishing~~:;"
costs the increase in profits resulting fram reductio'n of FWill exceed ·Üi'S';2:. j-;:'.",;'
• .• 'I '. - ,: ~. r,·'·: .".~ ". I' C ,r·,·f,. ":,', ": _, ~,:.~:..;.I ··'I~;'"
mcreasemrevenue.~·:~.-: ':. ,;"'~·(l.,.." .. ,, ",,' ,I', .",~•. "I

- i- ." .... " t·'" "',;'. - " '~ ... , ", :,.,~: ~:.~1~:~",_~:~ '~~ ... .:.. ; ;"'~;;' .. '",',r" '} ";;~,,.~:'~. ;:~: rl:'

The co~~6~ ~~o'n~~lc P~~dic-e-In as'sessing the balance öf beiriefits'agiiirist :;-:: .:r:'
costs in any enterprise is to reduce further streams of revenue and expenditure
by an,anpual discounting rate to represent the progressive dec~r~äsin'g in vahje~ J
attached totransactions with increasing distance into the future viewed from ,-; _~,H

now,the Net-p,resent Value (NPV).:For example: the'lrish Department of :~ :::'-, :~

Final)c~,u.s·e_s a ra~e,of 5% for this purpose: and the Britis,h 'Tre?siJry 4%';--'· ~:: ;:,~ -:';
However ths'se modify,the behaviourof,changes with time in profit after ~ .;' ,.~l'; ".:

reduct'iön of.F:=,onIY.very slightly.·,< Since,there ls strong evidencä that boat ,~.(jl1..'
owner's al1d skippers thinking is based on very much'higher future -discoun'tirig;1[j
rates; i discounting,~ate of 25%.has been applied tO'simulate the 'scenärio'äs ·,·;~1
viewed by the fishermen:'there are indications that in rriany cases the'~' t.;.I, '~'::!?~'
fishermen's dlscounting rate may actually be much higher than this
(Hillis and Whelan, 1992).



RESULTS I
!

Changes in catch~eight .. catch revenue, undiscounted profit and profit future',?!'::::
discounted'at 25% per annum are shown in Tabl~ 1 and in Figures 2 and 3;~\T,:i ~o
Table tgives the main parameters ~finterest; percentage change in the first::~: :::
year: ',1993 .o'f the-p_e~iod. examined and in h,e,last :year~' 2005; by which time "1;,:)~' r;~
values' res~lti~g fro!1:l siflgle changes in Fat the ~eginning of the period sh'ould::': ~
haveStäbilised, ar:td,th9?e .resulting from sixsuc~essive changes .should have ':::-.·
almost~~n~:so.. J~~e.~~entandd~ration of initi~lloss are of great importance;C,~
as is th'e duration.~f. the period of.cumulative los~, Le. untillong-term gains~~n~L;)
outweigh initiallosses. Overall gain (or 1055) over the period is shown as a
percentage of ~ne y~~r~.~~ighti·revenue or profit at initial Fvalues arid this is s;;'r
als·~.g!v.~~d!vidJ:!9.~y,th~.number.of ye~rs to present it as ~n average:: '>::ll,~~':~ '.d
perp~ry~~~~._C~?.ng~ 9y~rJhe,whole pen.od~:i:!.':;:\ .':>:: ',i Hf ••..:": af".1 :;'~ .=.. ~;.:'J1;~>

• ., r •. • ".,.; .. "". ""1'" . >:'"'-, ,."'. " 1) •.• ;I~ (' '~"""lll"I;, ; ,)1·'" . ·'1 \ '(,"I ,:"',' '\ 1 A. );)1", J' .. :'J t.,' I" ..... :'1 , .0' ~ _.• ~,,'\.~ .. J' ... ~ .,1 1 ., ••• •• ,
" 1. ... , ~, f I .: ~. ' ,.. 01 •• f I ....~ .1, • .' • - - • • . ~. _ , J

The results clearly conflrm that gams m revenue are greater than those in catch .'';
weight antI'thai' gairi~J~ P.r9flt are,substantially, g~eater than those in revenue; in ~'~
the case ofcod; with eastern Nephropsi the situation is similar; but with losses in'~
catchweight'ari.d.ir:Üäye~~ä(apart fr~~ differences in 2005)which become~!it ~.:: •
gains in·.~~e,c?~~ otphdisc~unt:d profit.:: Discounting of p~ofit reduces gains,iml~:
more than losses ( slnce.they w\lI.occur later) and reduces; and in some cases't(8
reverses the net present value of.theaggregate accuring changes'iri discounteefc

f- .".~ ~ _..... '. .. , . _. ;1', . ~ ... , • ,- ..• , •...,. ". r-' ~,. , ,:.1 ... ,,.pro \t. ...•• ~,':Ii"r'·".:", .. -::.:. ;'t ' ':, 'j··... l·: \.1·:· ... •.. /," :._.: ,I";'.J.:' 111 I ~.J~·Il. ,_
.; •• \,...- r .... :", • ,J .... ". -', .o( -,,' •.••1 -.. .. " "';"'\1 .: °t , .."'.\ ... .' ..... ~ ;.:•. ' j ;'1 '. '·~l.·'fl

.- •• ~ •.•. "':~',' 1 ,.) "1\ -'", .' .. lt~••• : •• ' ••• '.t,,' •• "",,-, ,_ ._,1., L.I ';",,. l .- ti; ...... :. _,. o' \., oe ,- • -' • '. ..' •

Regardhlg the .i.mr1)~~i~~e_ ~e~ucUon in F:, giving t~e greatest gains it will be:seen,::;
that fcidhe'lörigterm gains 0,.4, ~~ better,that 0.6 with cod,:but in easternr ~'>i;~':'1
Nephrops 0'.6 is better tha~.O.4. in both short and.long term.. 'For cod, within the .~,;
range of these values the greater immediate reduction gives much greater .
increases in the long term and better mean increases over, the period stepwise1;2
reducti~n"gr~_~t1y .~ed~·~e~ :th'e,'magnitude of initial,loss,:but does so at the cost' of;
spre~~i.ng.i~0Y~,r!~.I~ng~rp.~riod of years it will b~ noticed that,'while ths'arinual;!
increase ~i~~ ~cod, il"! ?005 !~ almost as great after stepwise reduction to 0:4 of ~'.:;

initial F as it is with immediate reduction to that value, the mean annual increase::

~ix~~~~ ~;~:~~~ ;~f:~~~~i~.9;t~~~U;C.h ~~rs r~~i~; r~~~ t~~~rd,~.;~~~nco "i T •
~-:' •. !'., ;~ .. :~ .. :.,~~ [1;:_~~ r~:~.ij~ :'\ ~.~ ~::.~ j'-.:"':!)C', I~,r'~"'-I'· ::~;~ .... ,'! c.~ ~I ~':"I",":~.;':j.:·-- \j~,i ,-:t" .~:..',~

Lo~~i.ng ~~ !.~~JJ1.r~_e Ere?u~io.n .values,with cod,\r:~~ction toO.6·öf i~it!al Fhas D

the advantage of a combmatlon of relatlve.ly. small Initial loss coupled w\th ':~; 1; ~ ·~t i.~

shortns's's öf iniÜaIJqss·period.: However 0.6 of initial Fis still too high 'ci value' c;::

tor this s'pe'des.and for: long term rasults,.0.4', immediate'cr stepwise give'greater'
gains in y~ar 2005 and in the case .of profits', gre~ater gairisover thi~peri09 'äs '80 I
whole. The choice between the two rates of reductioh to 0,4 of initial F is'ä'traae'
off betwee-n the very substantial immediate losses'with imrrtediate: ieduction;:and~
the;ye'rY:~r~\y .üp~ard movement towards the lev~1 of asym'ptoticgains with' 1~::~I:.;,
stepwise requction.so ~hatwhile arinual.values in;2005 are very 'clo~e'':~he 'mean::

.., . J,: I .. ü"~ ... · J r" ., ...... I )~. "1 i " ", '. \, " J•• , ., \ a...... , I l
:~'.~.~j r;:~:~l't':~~H:I:~ .,~...:,';.. :J .~t\i: • . '.:"' \. ,'1,1 fJ;:~', t.,;,',:·f ',', ::.~_. "" .~,;I *,l'~.'

I I{I{):'''' r"'.':';.'''~.\'~.''••~~Jjl.~\I .1," .~,. I I ..... l L.. •• ~. .... •. '.'
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annual gain overthewhole period With stepWise redu'cti6il is "ery muchi I~es·ii;~-...::
than that with immediate I. reductiö'n to 0~4 of initial f gives', in every~case (g'reate'i: (~.::
gains than stepwise reduction,'gains witti the latter simply never catch 'up. ::.: ~ ! '1",

'. ' •... ,: .. '. ,.t ~ ~ --1", :/,:;)~.~."~~:::'~t.:·,::.:,;(.<,;.~i
i :: .. I j • (' j /,' i.' j <~::; 'i~ I "~~. 0) : I ;".:" '~'. I~: '-. .. ', ~ I: :",,:', I'. • ~ '" • ", ; , 11 :. • , : " :.; ., , .

". ,~ , .. ';c'" ""Discusslon ' " .' ,) _, l~ I }

;;:; ':;>.') ':';-'; .. '~.~., "I::~ .;~':: ':",:j~:~"~:, .. ~:~:I,J::;':i, <~I,' >:;.~.~:'.':<"",;~ '\:!>~I:""l:~:i ,.::~r: ..~.·.:,.>
With c6d,' Figura 2 shows that'reduCtic)n to 0.6'arid 0.4 of initial F (Fi) results in :
initial decreases'of sligtitly less than' 40%"a'nd 60%'resp'eetively as ther'e'\vill ' :,:11

,.

already be some impro~~~ent .due to groWth in t~ä la~et. pa~f~(thif};'ear; .I.9'ry9~:".~~
term catch weights stablhse at +19% tor F=O.6·Fr and +32%'for F=OAFi."Net""·
gain ovedhe period is least with the stepwisEfreduction to:ri:4Fi,lslncfnhe '.;'::~i~3:~:

descent oflF to the value closest to F max'is so'slow; Ttl'egieater'averäg{rJnir;~~
value of the older fish increases I~ng)~,rm, g~ins in re~~,,!u~ t? ~~!1~i~~J~blyo Pt', 'l

higher levels,'+27% and +47% tor F=0~6Fr and 0.4Fi respectlvely.· Agam, taken' ,
over.the period as a'whole:thestepWise reduetiori is least'prödudive~ :Whe'n;':~-':~

profit (undiscounted) is"considere~;' t~~ ..I~~er .I~vel o!. cP'sj~ ~~: ~~q.{ FOh~n at' ~ ,~';
F=0.6Fi makes the stepwise' F=O.4 Fi gain higher than·that tor F=0.6Fi altho"Ugh' ~'
still considerably less than immediate F:i:0:4FL"Wlthprofit dis'cöunted at 25%:1" ,;1

net gain.s over the p~r!od (tot~1 a~d 'me~n) ,~.re ·dr~~ti~I!Y:.~~~~.~~(fa~d; a~, Fig~,~~
20 shows,' re~~lts W1th s~epwlse reductlo~. to .0.4Flar~.p~~re~~,', ~s .by the. year~,,: r­

2000, when garns'start to exceed those tor O.6Fi the net presentvalues of any :.
gains are already heavily discounte~Y~ '. ::::' ... ~ ,~ :';' ::', ~.:. ':. ;,::'1 .. ; ;.", : .'/. ~,:.:: '.": 'I~':~

. ~,-: ~:':: "1:'('.1 ':':' ~It :'l(:~': ,,' ••~.~ ':":, ..... ' .. ,,; "L';'., ' ,0: :'!". ',' ~:;..'~ \~ .... ', ..-:;:;:~ ...: ~ ~

In the case ot eaten Nephrops by contrast w~~r~ F~1,q~ i,~apptoxi,:,".ately,,~~'·~;· ,':
optimal, catch weights at 0.6Fi and F-0.4Fi represent underfished situations and
never equal that ~t Fi: .OU~~? theweater ~~it val:u.~ of old~r.Nep,~~op~,.~o~:eyer~
revenue in 2005, 15 slJghtly hlgher (+6.9%, +2.5%;'+0.2%) wlth reduced F '1 ... "

values~ though'c1early not en'oLfgh to camp'ens'ate for th'e initkillosses~: With'the ~;
reduction of costs of inflicting F implied by the effectof'reduced F. 0'0 profit'," ,11. ':':

heaVy. iriitia'llosses (4~%; 88.o~~~d' \.:: '. %"r~sp~~iv'~li över ',3,3 .an:d 7ye~r~ ,.. : .:, ,~
respectively>:~re su~ceed by, p'r~.flt.s nSI~g t.O!~~~I~. ,Iry,209~' ~f.~~,~, 46% .~nd:"';r:
35% respectlvely; wlth mean annual changes .over the penod of +.15.8%:' +7.0% ..
and -0.1% respectively.d ~.'.: \'.. ~ .. ' ..... ,:':. :.'~<::. .:.:.1 .. :::.e:::,;. I:.::· ': ~ .·· ..::.:li.I·~..;:... :~

Application'of a 25% ~ime' disc9un~i:~~' r~te g!ves.'2005gairi.~.·.9.f~~rX~~~;allf~~t) ,~~
present values (~bout 1%) how~ver. ~~?~~. p'r?~~v.:it~ .0",1 fP?~t ,n:t~~~s,',i:neCl.n,~:~~,,,,;
annual gains for all thre~ ~eductlon r~glm~~ .~~gatl.v~;.· '..~ o.. (~ .":: ': '" j '.\~: ",~, .,1:,,,: .)

~ ~-, ..l';,· ,'.';.';' •. 'ill, I";' ':., ..... ', '.::: ", ;. ,.. ~ .. : '.' .':" ~,,""",'l",:.·.~''':·l':.·:)r:l_~ ~".":,,:: ..'L~')
O· ,- " ·0)" . Ir \ .• ) ", •• < ," ",;,- • ,,', •• !~I' oll. , ,'. ~ r~}J .. , .·,.... L.. ,. :Jt:; •• J .• ,,,, •.. ,••_ISCUSSIOO" '\.' , I .', ••. , ..,.... , ,

i i::·.:>. ~,"'~"I ,,:.; .t, "TY'~ ,>,,:. .';; :·',:·'.I·:",.~:I:~Jl;':"::.>: :'..~.-:;. ~'.r ...::; .;..:~::~~:~lj::,:·:i ~:.L':~:

The analysis shows that tor a seriously overfished species~ 'cod im'rTlediate' ..,....
reduction of F to 0..6Fi or O.4Fi ',Nmyi~ld ga!ns i!1 ~atc~ and revenue fram year.3 ..
and profit from year 4 onwards; whilst reduCtiein' tO'O"~Fi by 'steps'of.0.1 Fidelays'
the 'sharp recovery in'weighf"ahd revenue üntil yeär i altho'ugh pro'fit 15 illreädy '.
at break-even point in year 2. However, 25% discounting affects profit from this
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regim~,. (~i.~.~~, ~t is e~r~,~~.IY,.~mall up toyear,6) much more than with the,. ;';:'j,l!'.:
immediate reduction regimes~ ~II in all, ~::=0.4 Fi yields greater gains in the lang ~l

term'äri' överall~ ttl.arl F;;=9~~Wi. (a!l~, .as Figure1: in~icates;' Emax is nearer 0.2Fi) r·~)
•• ',,'. '. , t

I .

In the case of eastern Nephrqps, the level of Fi is;close to optimal in terms of
catch weight, and none of the F re~u.ctiC?}~ ~~gime~ effects any improvement.
Revenue is slightly improved by both immediate reduction regimes with F-0.6Fi
the best., Undiscounted profit shows the highest level in 2005.with F=O.4Fi ::. ': :',\'
(immedhiie)t;tti6u'gh.th~ mean g'~in -P.Y~~)~e 'period with F=O.6Fi is greater;.the ji::
delay iri' co'mrn~rlcement ~f !inprovem.e~ts wi~h O.4Fi (stepwise) isvery apparent:;·~
from Figüre'3C~"Applying 25% annualdiscc;lUnt results in none of the three':,~ :;:'i 'i

reginie~, ~~ij~.n~ 'g~ns,~~~!~ F~1.~,Fii,~. n~t. present value.. with the Jo_ng term I :-, ,;i ~
gains reahsed Wlth all three also very, rnu~~ reduced by th9 discountlng process.'~)

.. :, .. , ... ' '~.' ... ~:.. .'.~ :......., r ...,....~.... •• ' _ .• ,..; ..... , .... ! . . , '_. :; .-: ,,:' .... -,t _ .:..:;. 'f'''' (,' _~ ::. '. ?

.," -'1'<'" ~.,~ .•.. r,' .(";,';I"t· ',' -~: .,.: "",0'.:.• t'-_t 1",· :.·1 .... 14. t I,II} '.., , ,,-LI.· .. _ ..... 1 1.. "

While it is'cle'ar that' the b'oost giV~,n' t,o ~h~'stöck and its potential for growth by~. ~: ~
substahtial immediatEireäucti~n in ~ p~ays~~~ importa~t part in allowing catches·rj
to increäse 'soo'ritner~after,' step~ise~~~~u9tion has one point to commend i.t the ~'
v8rt impo'rtant 'orie' that initial lasses are kept down to,an extremely low level and 1

it may'well bethatth'El.fish·e'rYmaruigers·choice of whether;to reduce,F.fast or, :i:~~
sl~wly .~wiJ! dep.~~~"~-h. i,he~~?~epÜl~i!ity' of,ci.~ever~ initial.re?uction in, revenue ;'1 .•

and Pfofit.J.he cugurT}~}1t~ In f~~ou~ 9f k~~pl.ng lo~ses Jow Include.not onIY::1 ' OS
avo~~,~ri.~,e '~t di5r~p..ti~_n.~~·~~':lt~, but~!so !lr9i~a~ce of disruption.to,the i~"; .o~,rE
downstream (fish merchantmg and processlng) a~d upstream (vessel supplying: :-'
and,servicing) industries; any attempt to devise a 'schema to compensate the .
industry. fin~~,cJ~lIy f()r ,th.e .~.~ns~ql!~~ce,s of ~n immediate substantial reduction r.i
in Fwould have to take thls IOta account.~l :1 :,r,: !'-:': '~; ':;~:::,: ri >;) !; ..·li:,q~\

~., ;-:-: .....~'.' ..'-.:~., ;::',:~,!"';:<t' ";'··~~'~",~i:::.' ~):.':'.~~ ~J ~~; ::;:: .' :";:. :::o~: L)i;;"'~ !;".I.rl­

The 'annüal di,scounting of lasses ~nd g~I':1S.I~, profit by, 25%:. is suggested to ~~' '';.1

giye,an. ~xpl~~atio~'otwhy ~t. is s~ ..~iffi.~.ult tg C9mrnend 'effert reducti9n sc~emes ','
to the industry. 'For state cast benefit analyses,.rates of 5% arid 4% are. used in; I

Irelandaridthe Unite'd 'Kingdom respectively; 'the gains and lasses resulting from
these'rates~wo~l~ ·0~IY.'?if.fer,:~~.I~tively:s!ig~t1yj~9rn the undiscounted. profitda~a.~:
Hilli~"~~d ~re\a.n!(o~~~lt) .showed,~~~t,~h~re .~on.E!lYjis concerne~ the;~':~:ld) ,;':'2;,:
fishermen's discountmg rate was about 25%, but where money is concerned the'
thei~ e~pr~~~e~'y~eY's~~pli~~ ~. ra!e.qf~r~u!)? 55~.~~cceptance.6fthis~;;;":;l;~,:\t'\
discounting.rate ~o~ld,l~ply.th.e:tt ove!fts~e,~ fl,~~enes ,V-{ere beyond redemption.-:rj
While 'a high dis'cOunting rat~:may r~~u!t ~~om wo*ing in an environment_of,a~: lE

high degree of uncertainty and its basis in the nature of the common access
resource are will understood, nonetheless the gains which can be accessed in i; .
the medium and long term by reducing eftort in the short appear by möst criteriä·...
to be s~~s.t~~,ti,ar in _~~e(.c~~~.,of. ~e~vily .!!~~~d. sPE!lfi~s, !ike cod and whiti,ng~'~; '" ~ fT

.~ ;,~.t:~:·;~:··,;·j ~-" ~,.~. ·.-',,·~·,l;,... ,-!,~ .. :~'.:~; ~~d ··~).t;~~i·,· !~".~"':'.J ~(l ~.~~:: .':~ <;~ ::,~:~~')'_:~.~:t·
It is suggested that the contnbutlon of thls paper ~as been to demonstrate the :H

re!ai~o.~~~~~ ~'~}~:~~.~}~:~~~~.'~D~,~.~i~~ i~J ~~tph'W~ight,;in revenue and in profit"l
~ • - , - • .' " -'."" ,f ., ". ..,' j • i- ...~'. r .' 1 I ~. " ,", , ... -~,. "1- r"':'" '4;''',~'',')' h' i~)\r·".)~·.;,,, . .' ',I..t·" f,t ,.-, •• 1 il,-~. ·~.D~"~ J",',' .,. "r "11 "i' l' I' -, I J' f IJ: ,1 .. ' '. .. ... 1 • t • •
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'J. , "' .- ' , .
.. - .' ..... '" . COD NEPHROPS EAST i ' , '.

Ft F initial . ' '0

, . " . - I
0.6 0.4 byO.1100.4 0.6 0.4 ,bv 0.1 to 0.4

.
Catch Weight % difference 1993 .. . , "-28.9 " ' , , -48 -6,2 -34.4 -54,2 -8.5

% dilference 2005 19.4 32.6 32.1 -5.2 ·14,6 ·16.4

Sum of 'l(, initlalloss .. -36 ,- -69.6 -45.2 " -156 .'.~' \ . -327.6 .. " , -282.1

Years of Joss I ' ... ~ '. 2 2 6 13+ ,13+ 13+
, ,~ Years of cummulatlve Ioss ,:',5 .. , . ' 6 8 13+ 13+ 13+-

Sum of net 'l(, C1aln 1993-2005 ' .153.4 , .. .. 215.8 ·,124.8 ~ . : .. ·156 "'V -327.6 ' . '. • ·282.1

Mesn annual % aain 1993-2005 11.8 16.8 9.6 ' . ·12 " '. ·25.2 '. , -21.7
" e

. ,
':; ~ ~ .. ~ ".' • I ~ .,s ,.:"., ~~ ~

!.: f' " ... ~ ~ .' ~ . ,: 1_'. ..
" "'" ',. -. ... ", ." ..

Revenue % dilference 1993 -28.4 -47.5 -6.1 -34.6 -54.3 -7.9

'l(, difference 2005· 27.5 48.9 48.3 6.9 25 0.2

Sum of 'l(, Initlalloss -32.4 -64.8 -26.9 -89.6 -195.3 -189.9

Years of Ioss I .. 2 . '2 6 6 9 13
Years of cummulalive Ioss 4 4 7 13+ 13+ 13+

Sum of net 'l(, aain 1993-2005 242.3 363.7 231.3 -53.6 -186.9 -189.9

Mean annual % Qaln 1993-2005 - '18.7 "
,.' 28 ,"~··17.8 '0 -4.1 • ~ . -14.3 " , . -14.6

.' I .. " ... " "'- ,
,4.... , , .... " ' .. ,'" .

.'.. \" .. ' ,

Profit 'l(, difference 1993 -327 -59 -6.2 -41.8 -87.6 -5.5

Undlscounted % difference 2005 79.1 ......... ' 129.8 : ." 128.7 0, 37.8 ' "'48.1 J,1 .•._ 35.5
, " Sum of 'l(, initlalloss '.,'.- .. -32.7 ' -59 -7.2 -79.5 " ·164.9 -148.8

Years of lass 1 1 '2 .- 3 4 ' , 7
Years of cummulatlve Joss 2 3 , 2 7 101 13+
Sum of net 'l(, aain 1993-2005 797.1 ,,1195.4 I '.~ .', , 841.1 2Ö5.4 '. 91 d 1.3

'" Mean annual 'l(, cain 1993-2005 .... 61.3 .~ . 91.9 64.7 15.8 71 -0.1
,. "I; , ;c

-"/' " , .... ,"'1', ", .. " , ._....M......... ,'''4-' . .- '

. . .. -. . l- I

Profit discounted % difference 1993 -28.4 -51.1 , -5.4 -39.1 -62.9 -8.5

3t25% : ' , % difference 2005 ~. I .' \ ...:. : .. 2.1 . , ','3.5 " 3.5 ........ " 1 1.11 1
Sum of 'l(, Initialloss \ ...... -,', -28.4 -51.1 i;" ',' -6.1 I , " ' -60.1 .' :\ -114.81 -164.4

." Years of lass I, ... ~ . ~ ., -.._-1. ~ 1 1 2 . ~... '. ., 3 " .' 4: 7
Years of cummufative lass 2 31,1 3 13+ 13+1 13+
Sum of net %aaln 1993-2005 106.7 125.81 1 69.7 -31.61 -94.81 -43.5
Mean annual % oain 1993-2005 8.2 9.71 i 5.4 . ., -2.41 ," . ':'-"-7.3f ' ' -3.3

. ' . .

labte 1. Changes In catch welght. revenue, undlscounted prellt and prellt dlseounted~ 25% annually. 1993-2005 correspondlng to reductlon of F
value to 0.6, 0.4 (Immediate) and 0.4 ~n 6 steps of 0.1) of IniitJaI value,
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Figure 1. Yield.per recruit for Cod in the Irish sea and relative

yield per recruit for' Nephrops in the eastern lrish sea.



2A Cod: ~tch weight
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Fl9ure 2. Cod: Changes in (A) c:atch weight, (8) revenue. (Cl undlsc:ounted profit and (0) profit discounted at 25% annually 1993-2005,
corresponding 10 reductions in F values 0.6, 0.4 (immediate) a~ 0.4 (tri ~ steps cf 0.1) cf initial revenue



2C Cod: Profit, undiscounted
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Figura 2. Cod: Changes in (A) ca1ch weight, (8) revenue, (C) undlecountecJ profit and (0) profit eJlSCOUntecl at 25% annUally 1993-2005,
. corresponding tD rectuCtions in F values 0.6,0.4 (immediate) and 0.4 (in 6 steps of 0.1) of initial revenue



3A Nephrops East: C~~ch Weight .
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Figura 3 Nephrops East: Changes in (A) catch weight, (8) revenue, (C) undlscounted profit and (0) profit discounted at 25% annuallyi.'
1993-2005, corresponding tel reduclions inF values 0.6, 0.4 (immediate) aOd 0.4 (in 6 steps of 0.1) of Initial revenue

• '. '. ," \ .: ." .•~., . '. • <.• '



•

•

•

3e Nephrops East: Profit undiscounted
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3D Nephrops East: Profit discounted at 25%
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Figure 3 Nephrops East Changes in (A) catch weight, (8) revenue. (C) undlseounted profit and (0) profit diseounted at 25% annually
1993-2005. corresponding to reductions in F va/ues 0.6.0.4 (immediate) and 0.4 (in 6 steps cf 0.1) cf initial revenue


