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I  PROBLEMS OF CONTROLLING FISHING EFFORT, WITH ESPECIAL REFERENCE

TO THE NORTHWEST ATLANTICS
by J.A.Gulland and M.A.Robinson

FAO Department of Fisheries
(i) Introduction

1. Thies paper was originally prepared for discussion at the Mid-Year Meeting of the
Standing Committas on Ragulatory Measures of ICNAF (International Commission for North
Atlantic Fisheries). It 3B reproduced here in the belief that many of the prinoiples
dieoussed are of fairly general applioation and will be of interest to those concerned
With the management of fisheries in areas other than those of the Northwest Atlantic.

2. The biologioal aspects have been well described by previous documents submitted 5
ICKAF { the Templeman—Qulland report, ;7 the 1966 memorandum by the UK Commissioners, -?
etc.). These have pointed out that while control of the sizes of the fish caught, by
mesh regulation or otherwise, will continue to give some benefit to the fisheries in the
Convention area, control of the amount of fishing (striotly the fishing mortality oco-
efficient) is recessary to obtain the full potential benefits of rational management,
These benefits may cocur both in the form of reduced costs and as an inoreased gross
catoh.

3. Since part, and often the major part, of the potential benefit of reducing the
fishing mortality lies in the pomBibility of reducing the costs of fishing, the effect-
iveneas of a regulation must be conmidered in two parts - does it ensure that the
desired level of fishing mortality is achieved; and does it allow thie mortality to be
caused at the leaat possible cost?

4. So0 far as the present paper is concerned, the firat part will be considered as

daalt with by previous deliberations of ICNAF. Theme concluded that in such a complex
international fishery the primary control would be a total oatoh quota, set to achieve
the desired fishing mortality, with shares allocated to member countries, This allows
each oountry to arrange its national regulations in acoordance with its particular
problems and objectives, provided the national oatch quota is not exceeded, The present
paper will be oconcerned with examining some of the possible national arrangements whereby
the national guota can be achieved,

(ii) Methods of controlling fishing

5 However the national catch quota is determined, it is almost certain that for a
short period immediately followling regulation the quota will be less than the catch that
could be oaught by the national fishermen if they were not restricted. It may be noted
bers that some of the major problems in the limitation of fishing effort arise from the
need to reduce the amount of fishing from an excessive level, These problems might be
eliminated or reduced if some control had been introduced earlisr tc prevent such an
over—expansion. Coneideration should therefore be given to the development of a suitable
administrative framework which, while not interfering with ihe expaneion of fishing on
an under-exploited stock, will allow this expansion toc be mlowed down or atopped as the
optimum level of fishing mortality is approamched, The relatively smooth operation &f
the sacheme regulating the South African west coast shoal fisheries during the early
nineteen-sixties would seem to bear cut this point,

1/ Templeman, W. and J. Gulland. Review of possible conservation actions for the ICNAF
1968 Area. Anu, Proo. int, Comm, Norihw, Atlant., Fish., 17:48-84

2/ UK Commissioners. Note by the United Kingdom Commissioners on the Regulation of
1966 fishing effort, ICNAF Comm. Doc. 66/17

3/ Distributed February 1970 as FAO Fisheries Circular No.119



6. If the capsoity of the fishery fleet is such that the effective amount of fishing
is too large, fishing mortality oan be reduced in four ways:

(1) allowing free fishing up to the time at whioh it is believed
that the national oatoh quota has been reached

(ii) issue a limited number of licences, a.g, for the operation
of a limited number of vessels, or for the capture of a
limited quantity of fish

(1i1) allow all to fish all the time (or most of the time) but
limit the effioienoy of operations. This method clearly
prevents any reduction in the costs of fighing and thus
loses much of the poseible benefit of regulations. However,
in one form or another (prohibitions on trawling, on the
use of monofilament gill netse, limitation on the size of
ship) suoh methodms have been widely ueed, especially in
national programmea of fishery management, but will not be
considered further here

(iv) some combination of (i) and (ii)

7. Certain spegific measurea may not clearly fall into these oategorisas, For instance,
& closed season might be conaidered either as a apecial case of (i) or (iii)}. That is,
timing and duration of the closed seamon might be chomen mainly to reduce, in effect,

the efficiency of fishing. The duration of the open season may also be determined, near
the beginning of each year, on the basis of the estimated capacity of the fleet; this

may be considered an extreme case of the problem noted below {paragraphs 13 to 16) in
fizxing the closing date under a quota syatem,

(11i) National quota regulation

(a) General

3, This methed has some clear advantages, It is non-discriminating - or at least if
there is disorimination, e.g. giving some advantage to those who can get the bigger
Bhare of the quota while the meason lasts, the regulatory body is not explicitly in-
volved in making a discrimination, i.e., between those who oan fish and those who cannot,
or in determining the share of those who can.

9. However, there are great economioc disadvantages in an undivided national quota
eyatem in that there is, in ite simplest form, no control of the size or fishing capacity
of the fleet. (Fiahing capacity may be defined, in the sense used here, as the fishing
mortality that could be exerted by a fleei of veasels if it operates without restriction.)
If the regulations achieved their objeotive in inoreasing the stock and the catch rates,
and 8o make fishing more profitable, additional ships will be attraoted into the fishery.
"he enlarged fleet will reaoh the desired catoh quota more and more quickly, so that the
open season begomes shorter and ehorter. This effect, readily predictable in theory,

has been observed in most fisheries where an undivided gquota system of regulations has
been ured.

13, The long—term result will be that ocosts will rime with the shortening season until
a raw equilibrium position is reaohed, as before regulation, in which the pomts of fieh-
ing are esqual to the value of the catoh, and the potential sconcmic benefits of the
regulatinn are lost, The inoreased coste will include increased gatohing costs, sinoce
the vesaels may only be usefully cgoupied for a short time, and probably alsc inorsased
costa after landing; for instance a large storage capacity may be required. Another
element of coets which should be coneidered is the cost of administrating and enforcing
the regulations,

a1



11, This type of regulation oan also affeot the value of the oatoh. If much of the
fish is marketed fresh a short season may oause a big drop in the average prios. There-
fore, Af the sconomio henefits are to be obtained some form of entry limitation is
required, either alone or in combination with a national quota system.

12, In addition to the dissipation of economic benefite through inoreased costs there
are also practiocal and technical problems in putting a national guota scheme into
cperation. The first of these oconcerna the determination of the date after which fish-—
ing for the regulated epecies will not be permitted,

(b) Setting the closing date

13. To deteimine this acourately requires a good reporting system - monthly, weekly
or daily - so that the regulatory authority oan tell when the quota level is approcached,
An example of a simple system was that of the International Whaling Commission for
baleen whaling in the Antarotio, whioh recelved weekly and, as the end of the season
approached, daily reportis of catoches snd closed the season when it was estimated that
the gquota would be reached, All catohes of baleen whales then stopped. Enforoement
was eany and relatively oheap, since there were two inspestors on each faotory ship,

who were also concerned with other regulations, e,g. size limits,

14. In other fisheries the determination of the olosing date is more diffioult. It
may well be hard, without very good policing at sea, to enforaes a closing date in terms
of catohing fish, that is, if a cloming date is set as in the IWC there will be ships
at sea with their holds half full of legally oaught fish, If they later return to port,
perhape after nominally fishing for some unregulaied speoies, 1t would be imposseible

to determine whether any fish had been caught illegally., One check would be from reg—
ular reports from sach ship, so that only the quantiiy reported by the date of closure
would be legally landed; however, this olearly gives a great incentive to mie-reporting.

15, For this reason TATTC in its regulation of the yellowfin tuna has based its
olosure on the sailing date, Any ship sailing before a certain date ocan continue fish-
ing until her holds are full, and she returms to port. Vessels sailing after the cloas-
ing date are not psrmitted to fish for yellowfin,

16, This system puts & much greater demand on the Commission's skills in fixing the
closing date. Three elements should make up the quota - the figh already landed, those
likely to be landed by ships at eea on the olosing date, and fish caught inoidentally
after the cloaing date by shipa fishing for other apeciea, Only the first of these ias
known at the time the closing date ie fixed,

{c) Enforcement

17. The foregoing oonaiderations raise the question of enforgement. During the open
season the only action required is the reporting of statietical data. An individual
will have little incentive to mie-report his catoh sinoe any adjustments will make
little difference to the total and hence to the closing date. Normal ocare will be
nesded for conversion of fish processed in various ways (gutted, filleted and frozen,
salted eto.) to a standard form (round fresh weight), and for eatablishing the area of
capture, but no special enforoement problems are likely.

18. If the closed season applies to all stocks of a particular speocies, or fish from
the regulated stocks oan be identified to the eatisfaotion of & oocurt of law at the time
of landing, then the chief enforosment problem concerns the date of capiure. The mag-
nitudes of the problem depends, as noted above (paragraph 13) on the definition of the
closed esason, If all fishing for the regulated species is free up to a certain date
and is then prochibited, enforoement at sea seems essential unless the vesssels in the
fishery make very short trips, e.g. inshore veasels landing daily. Other methods,
alloving vessels already at sea to continue fishing, need ocontrol only at the point of



19, If some stooke of the same species remain uncontrolled during the closed season,
anforoement will depend either on aontrul at sea or on being able to establish the
origin of the fish when landed. In the Pacifio tuna fishery demands have been made,
unsucoessfully as yet, to pass the burden of this on to the fishermen, by requiring
thoss purse-seiners wishing to catoh ysllowfin tuna outside the IATTC regulatory area
during the closed sesamon to oarry, at their expense, an indepsndent navigator to
observe their pomition and to oertify that fishing is indeed done outside the regu-
latory area,

(iv) Licensing or the allooation of shares

20. The applioation of the seocond method of control cutlined in paragraph 6, allowing
fTee fishing by mome fishermen but preventing others from fishing the regulated stook
at all, requirea two separate although not entirely independent decisions. A deoision
has to be made oconcerning firstly the measure in which the licence is expreased, and
secondly which fishermen are to be exoluded from fishing the regulated stook.

(a) The unit of measurement

21. In some wayas the most natural unit for licensing ie the vessel. A ligenge ogould
then take the form of the right to exploit the regulated fishery with one particular
vessel ar one vessel unspeocified, or one vessel of a particular type speoified in
greater or emaller detail, e.g. a 200 ton trawler, with an engine of not more than

500 hp.

22, The justifiocation of using the vessel rather than oatch as a basis for licensing
is that the vessel is the natural basic operating unit, Alsc control is eaBier - a
limited number of licensed vessels can fish, and unlicensed ones cannot. These prac-
tiocal advantages of veassel licences, rather than a licencs to catch a certain quantity,
are particularly marked when the fishing industry ie composed of a large number of
separate units, sepscially skipper-ownera, rather than a few big concerns, A large con-
cern operating a number of shipe can adjust the number to its oatch quota, making

ad justments if necessary towards the end of the seamon; most of the aotive ships can
than work at full capacity throughout the year. A man operating one ship has lemss
flaxibility - there is a certain quantity of fish he ocan catoh (or a certain fishing
mortality he oan cause} if the ship fishes at full oapacity - a bigger oatch quota
gcannct be used, and & smaller quota means that the ship is working at leas than full
efficiency, unless good alternative employment is available. Thim aspect ia not con-
fined to emall cperations;} one of the problems facing the Norwegians in Antarctio
whaling as the quota was reduced was that in some seasons their share, based on a

fixed percentage of the total, was too large to be harvested by a single expedition
(factory ship plus asscoiamted catohers, supply ship eto.), and too emall to support

two expeditions.

21, Licensing in terms of the vessel does raise major problems of ensuring ihat the
gquota is not exceeded. Previous reports to ICNAF have noted the diffioulties of uaing
a standard measure of effort to estimate fishing mortality, due to the tendenoy of the
fishing power of the individual veesel to increese from year to year. This tendency
will be increased under a simple vessel licenoe scheme. For example, if a fisherman
has a licence to operate one trawler he will then build the biggest one feasible, even
if this is not necessarily the best one from other viewpointa for the fishery. This
might be controlled by limiting the size to so many gross tons; then a bigger engine
would be fitted. In turn the nominal horsepower might be gontrolled, but the engine
ran flat out {the extram catoh making up for increased maintenance and replacement oosta).
Though the framer of the regulations may oatch up with the ingenuity of the fipherman,
it is more likely that the latter will keep one jump ahead. In any case the vessel and
gear and the methods of operations will be designed more to maximise the catoh within
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the limitas of nominal effort set by the ragulations, than to maximise ithe oatoh from
a given total of coets or to minimise the oosts of taking a certain oatoh. To this
extent the fishery will operate at less than itm possible efficiencoy, and the mag-
nitude of thie inefficiency is likely to continumlly inorease.

24. There seems, in faot, no easy answer to the problem of maintaining the true fish-—
ing mortality at the desired (socononio) lsvel through sontrol of nominal fishing effort.
The more obvious changes in fishing power, e.g. by the building of larger vessels, oan
be sasily observed and either prohibited, or better, taken into aoocount in determining
the total number of lioences. Some of the biggest improvements, however, are not sc
easily observed; for example, the German technique of mid-water trawling for post-
spawning ood at West Oreenland greatly increased the oatohes per veseel. Clearly it
would be both undesirable to prevent this development and diffioult to enforoe such a
prohibition if desired, but if the amount of fishing were oconirolled in terms of number
or size of vessels, the new teohnique would mean that the desired mortality (and
national catch quota) would be greatly exoeeded. Thum the licence soheme whioh best
assures that no more and no less than the national quota ie achieved is one in which the
licences are expressed as proportions of the national quota.

(b) The allogation of ligences

25, The other major problem in licensing concerns the allooation of licences. What-
aver unit the licence is measured in its possesseion is the title to receive a share in
the potential economic benefiis generated by the regulation., These benefits may be
compared to a series of inocome flows which will inorease untll fishing mortality is
reduced to its optimum economio point and the fish stook inoreassd to ites new equil-
ibrium level. Thersafter, subjeat tc annual fluctuations due % natural factors such
as variations in year-claes eto, the benefits will remain oonstant. In theory, if the
licenaing authority wishes to appropriate all the potential benefits of the scheme then
the total annual value of the licence fees should be equal to the annual surplus gen-
erated, Effort can, thersfore, in theory be reduced in this manner, the fees charged
in aach year easing out the marginal units of fishing effort,

26, Because of the soconomic distress now common in many North Atlantic fisheries it
peems that the share of the total potential benefit agoruing to the industry should be
fairly large, especially in the initial period. In this manner it may be possible for
governments to reduce and finally to eliminate the subsidies which, in eome form or
other, are a common feature in the fisheries of many North Atlantic countries.

27. In practioe, the introduction of a scheme for the allooation of a national catoh
quota offers to governments a number of possibilities, The problem is, however, admin-
ijatratively more diffioult when the regulation is of a stook whioh ias already depleted.
This arises from the faot ihat the global quota in the firet year of the scheme's
operation will inevitably be less than the catoh in the year before the regulation is
introduced. It is, as already mentioned, administratively muoh easier to prevent the
entry of excessive effort than to reduce effort which is already being exerted.

28, Most of the sohemes for the limitation of fishing effort which are presently in
existence have, however, issued licences to all fishermen {(or vesaels) ourrently
operating at the time of the moheme's introduotion, and for politioal reasons it seema
diffioult to initiate & scheme on other basis, These licences could be, in effeot,
permite to operate exismting veasels (vessel licenoes), or to take a certain proportion
of the national quota, presumably based on past performance (oaton licences). The
scheme whioh peems to present the least immediate administrative problem is to issue
vessel licences, However, since this would imply no immediate reduotion in fishing
capacity, some additional regulatory measure would be neocessary toc ensure that the
national oatok quote is not exceeded. While this procedure makes regulation more
complex, with two separate propesses - issuing vessel liosnces to ocontrol the fishing
capacity and setting a oatoh quota to control fishing mortality ~ thie may noi be too
inconvenient.



9. It is clear, however, that if in the firat instance the licences are issued to
all persons in the industry, and if the fleet is to be run down by attrition, the
licences cannot be made transferable until the opiimum fleet oapacity has been attained,
otherwise there would be no decrease in ocapacity. Retiring fishermen or vessel owners
would merely sell their licenosa to other fishermen or even to nsw entrants, and fishing
would thus be maintained at the pame intensity.

30. Such s system also offers no ingentive tc withdraw until the point at which
liocences become transferable and convertible into cash. If the reduction in fishing
capacity is left to a process of attrition (i.e. death and the natural wastage of
vessels through loss, eto.) the required reduction in fishing capacity could take
decades to achieve., At the same time the process of attrition, not accompanied by
some forms of compenmation, will give rise to injustices and loss to thoee foroed by
old age, illnesa, etc., %o drop out of the induetry, before free transfer of licences is
permitted, Thus it seems almost oertain that governments will be obliged ito re-~
purchaege the licences, and this oan be done in a way designed to bring about the
deasired rate of contraction in oatching capacity. The extent of suoh a scheme, and
the priority given to it will depend on the extent of the reduction in capacity that
is required. A re-purchase scheme is probably less important in ICNAF fisheries,
where a reduction in mortality and in capacity of 10-30 peraent is being dimoussed,
than in, for example, the Pacifioc salmon fisheries where a reduction of perhaps 90
peroent would be necessary to allow the remaining units to fish at full effioienay.
Once fishing ocapacity has been reduced to the optimum level the pajor problem then
becomes the administration of the scheme in a manner which is both fair and whioh at
the same time does not ossify the siructure of the industry.

3l. One of the major probleme concerns the tranaferability of licenoes and the re-
lated question of new veseel construction, as well as of improvements to erxisting
veasBels and gear. Clearly a licence attaching to an old and relatively inefficient
veasal cannot be directly transferred to a new, more powerful vessel. Under a scheme
of vessel licensing the iransferability of licencee requires, therefore, the solution
of problems asscciated with the inter-ocalibration of vessels of different charact-
erinstieos and using different gears,

e, Many of the difficulties incurred in the rationalisation of a fishery with excess
fishing capacity may be avoided if the licenoes are expressed in terms of catoch. This
should enable the licence holder to ochoose the most efficient veseel and gear and to
ocperate it in the most effective manner. Also, provided licencea are transferable,
their expression in terms of ocatch will encourage the development of the most efficient
units, Por example, if a fisherman aoquires catch licencea which had been used to
operate two old and inefficient vessels, he can immediately use these licences for the
operation of a new vessel without the techniocal and other problems involved in exchang-
ing vessal licences described in the preceding paragraph. Such a system aleo eases the
problems of new sntrants, since the licences would be tranaferable from the outset and
rurchasable in the open market.

33, The duration of licencee requires consideration. In the simplest situation these
may o= permanent, but governments may consider 1t desirable for a definite term to be
set for a licence. This minimum duration should be a fair proportion of the eoonomio
working life of a vessel, otherwise rational planning of new construotion would be
difficult, The period might be 10-20 years, with five or ten percent of the licences
being renewed each year,

34. If licences are valid only for a period, then once the stooks have been rebuilt
under management; fishing should be highly profitable, and there should be a large
nurker of applications for new licenves - very much more than the number of available
licences, One way to reduce the number of applications to approximate equality with the
number available ie to charge & suffioiently high licenoce fee, If vessel licences are
used and a number of different types and sizee of vessel are conoerned, then the fee



should vary with the oharacteristios of the vessel. The pattern of this variation will,
if licences are large, have a oconsiderable influense on the way in which the fishery
develops. For example, if fees inoreass only slowly with the vessel sise, there will
be an incentive to build larger and larger vesmsels., If the objeotive is to harvest

the naticnal quots at least cost, it is probable that the license fae should be in
proportion toc the total oosts of the vessel. Though it may be difficult to measure
these precisely, a fair estimate can be fairly rapidly obtained and used as a guide to
the pattern of lioence fees.

(e) Enforgement

35. Some of the problems of enforcement already mentioned in oonnection with an un-
divided national quota are appliocable also to the snforoement of regulation by

licensing. These include the problem of identification of the regulated species, as
well as8 the need for the oconversion of fish processed in various ways to a standard form.
Liocensing as & form of regulatlon, however, raises soms spesoial problems of its own.

36, The details of enforocement of regulations for ships with licences depends on
whether licences are in terms of volume of catch or of the vessel., For the latter it
is a matter then for the speoifioation, e.g. gross tonnage, oarrylng ocapacity, eto.,

to correspond with the terms of the licence, Thia can be done in port, and need not be
done frequently and therefore should be both cheap and relatively easy,

31, Enforcement of a oatoh licence is leams easy. Unlike the ohecking of the oatoh
under a national quota system, there is considerable incentive to under-report catohes,
Thie will require continued inepection at the landing places, and for factory ships and
others landing procesasd fish, olear definitions of oonversion factor from say skinless
fillets to the standard form tround fresh weight).

38, Enforcement of the regulations for vessel without s licenoe raieses exactly the
same problems as the enforoement of the closed season under a national quota system,
and requires no apeoial disousaiocn,

(v) Diversion of effort to other species

39. A likely effeot of the limitation of fishing effort on a given stook, whather by
national quota or by licensing, is the diveraion to another stook., The effects are not
always predictable and may not necessarily be benefiocial. The most oritical faotor is
the degree of exploitation of the altermative stook, If this is also heavily fished
the diversion of effort may not add to the total oatch from the area, nor will it
reduce the total costs of fishing; but if the altermative atook is under-exploited, the
total catoh from the ares will be inoreased,

40. For example, the new U3 fishery for yellowfin in the Esstern Tropiocal Atlantio haa
received muoh of its incentive from the closure in the Eastern Pacific under the reg-
ulations of IATTC. Whether or not suoh a diversion of effort is desirable depends on

the degree of exploitation of the alternative stooks., It may be that the new US Atlantio
tuna fishery adds little to the total world tuna oatch, though inoreasing the US share.

4l., The diversion from a regulated fishery may not necessarily aid the long-term
development of an efficient fishery on the alternative stock. For instance, in the
North Pacific many of the US and Canadian halibut vessels are used in other fisheries
- salmon, bottom trawling, eto. — during the off-semson. For these alternative fish-
sries they are less suitable than speoially designed vessels, but the existence of the
large halibut fleet has inhibited the development of specialist trawlers,



42, Further disouseion of theme points is diffioult without reference to particular
cases, It is suffiocient to note here that one advantage of a liocensing wocheme is that
if it ia felt desirable it oan be used in a purposive way deliberately to divert effort
to an under—fished mpecies., A limitation, or the need for limitation, implies that
there is surplus capaoity, in working or fixed oapital (ships, etc,), that can be used
slaewhere - not necessarily in fishing. If one alternative is to explolt another stock
of fish that is under-exploited, the oholoe of liocenoe holders or the relative mag-
nitude of lioence fees may be made so as to encourage the diversion of the surplus to
that stock. This may be done quite explicitly, e.g. a condition of granting a liocenoce
to & company may be that it undertakes at least some trisl fishing on the new area.

43, Lass direot ways oan alao be used, For example, if a range of eizes of ships

are fishing an inshore ground, whioh is over-exploited, while more distant grounde are
neglected, it may be deeiradble at first to restrict lioences for the near grounds to

the smaller vessels (assuming that they ocan only fish near port), thus foroing the
larger vessels to seek new grounds. In the short run, this would inorease the economio
effaotivenees of the fleet as a whole, even if the larger vessels were the most suitable
also for the nearer grounds, In the long run, however, it would be necessary first to
reduce the emall-ship fleet to that giving the optimum level of fishing mortality, and
then gradually to allow ithe larger ships back into the fishery as replacements for the
smaller ahipa.

(vi) By-catohes in other fisheries

44, Catohes made during the olosed season while fishing for other species can present
a2 major problem, Whaling is a epecial oase where the speciea can be clearly identified
before being caughty some other fisheries are to a greater or lesser extent confined to
cna species but trawling, the main method in the ICNAF area, inevitably catches a range
of species, For the beat uses of the resources as a whole, fishing on any under-
exploited stock should be encouraged and this aspect is disoussed more fully in the
pTeceding section. Sometimes the value of the incidental catchea of the regulated
species is sufficient to make the difference betwesn a profitable attractive fishery,
and an unprofitable onej for example, the allowanoce of 15 percent yellowfin has prob-
ably inoreased the amount of fishing of skipjack in the Eaatern Tropical Pacifio during
the closed seamon for yellowfin; converaely, the ban on landing trawl-caught halibut
probably inhibited the development of a large local otter-trawl fishery in the North-
east Pacifio,

45, Another reason for permitting the landing of incidentally-caught fish is that few
fish would survive if returned to the sea, so in the short view these could be no ben-
efit to the regulated fishery, and a loss to the fisheries ae a whole. There are
exceptions: halibut are fairly tough, and a proportion will survive, and it is commonly
supposed that in a slightly different oontext nearly all undersized lobsters and cray-
fish will survive if returned to the sea.

45, The existence of a right to sell incidentally-—caught fish will have aome effect
on the pattern of fishing on the unregulated species, making it more attractive to fish
wnere the regulated species is abundant., This will tend to increase the incidental
catches, which is in iteelf not necessarily bad, provided they are taken account of in
petting the quota, There may, however, be cases where in the long run the existenoe
of an allowance will increase the amount of the regulated species which are discarded.
This may be happening in the regulatory area of IATTC, where there is a 15 percent
sellowfin allowanos when fishing for skipjack. Beoause yellewfin fetchee & high prioe
some fishermen will ensure they will use the full allowanoe by fishing specifically
for yellowfin during the early part of their trip, and then turn to skipjack. Then

any yellowfin occurring in mixed schools eto., or misidentified will have to be dumped.
Tnis last problem seems %o be lesms important in the ICNAF area, where the 10 peroent
allowance for regulated speoles caught with small-meshed irawls seem to have introduced
no special difficulties,



{vii) Conclusions

47. The paper im not intendsd io provide more than some background material, and to
provoks mome discussion at the 1970 meeting of STACHREN. It doss not pretend to provide
a precise guide to how limitation of the amount of fishing ocould be oontrolled in any
epegific situation. However, some general conclusions may be drawn, the chief of theme
being that, as might be expeoted, there is no one simple method that can be applied in
all situations,

48. The measurement of the amount of fishing (striotly fishing mortality) oan be in
terms of oatoh (output), or fishing effort (input). The former involves short-term
problems of taking into acoount ysar-to-year fluctuations in the abundance of the stook.
The latter has possibly more serious long-term problems of taking into account (without
discouraging) technical improvements in vessels and gear,.including better aearching
teghniquea,

49. Control by a single national quota raises fewer problems at the time control is
introduced, since it is generally non-discriminatory. However, in the long run the
potential enonomic henefit will probably be dissipated by the entry of new capaclity to
the fishery, a shortening of the fishing season, and inoreased ocosis. Converaely, a
limitation of entry, by a lioensing system, offers better long-term prospeois, but may
raise serious social and other problems when it is introduced, It is suggested that if
a genaral solution exists, it may require some combination of methods. For instanoce,
the detailed control in a given year may be by a quota set in terma of catoh, but the
total capacity may be controlled by a licenoe systiem, in terns of vessels.

50. It is clear that much more study requires to be done on this field. In particular
a detailed analysis and oomparison should be made of the economic and sooial effects and
the practical problems met in schemes already in existenoe, It ie hoped that FAQ will
soon be involved in such a study, %o enable it better to provide advice to several of
the daveloping countries which are already meeting the need for regulation in their own
fisheries,

II  SUMMARY REPORT OF DISCUSSION AT MID-YEAR MEETING OF
ICNAF STANDIRG COMMITTEE ON REGULATORY MEASURES

51. Below is given in summary form a report of the discusaion at the meeting referred
to in paragraph 1, for which the paper was prepared. .

52. Although the internal arrangements which a country might make to apportion any
quota allocated to it are quite olearly its own concern, there was wideaspread agreement
that it was within tha competence of STACREM to discuss ways in whioh such an apportion-
ment might be made. In fact it was considered essential that some broad guidelines
should be established, aince nations would be reluctant to agree on quota regulations
unless they oould see the outline of a acheme whioh was applicable to their own par-
ticular situation, and which would give them some benefit,

3, There was no dissension from the view expressed in the paper that it would in the
initial stages of a soheme be neocessary to iusue licences to all fishermen operating at
the time of the soheme's introdustion. Thia is, in faot, a common feature of a number
of schemes referred to by delegates — some of which wers desoribed in some detail. One
such scheme is that for the regulation of the salmon fishery in British Colombia, This
licensed all fishermen in the industry, but allowed no further licences to be issued,
The licences are renewable annually, but Class A licences permit the vessel to be
replaced, while Class B do not. The distinction between Class A and Class B licences
was made arbitrarily and fell roughly at an annual oatoh value of $1,250, Although in
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the first two years of the soheme's opsration there has besen a reduction in fishing
effort accompanisd by a rise in average inocome, the extent of over-capacity in this
fishery is such that either new measures will be required to speed up the withdrawal
of effort, or the scheme will take a considerable pariocd to aohieve ita objeotives,
The significant and relatively painless progress achieved so far was attributed - in
part at lsast — to the comparatively attraotive altermative employment opportunitlies
available to the displaced fishermen.

54. The scheme desoribed above merely licenees vessels, but the concensua of the
meeting was in favour of the dual soheme outlined in the paper, i.e. licensing vessels
to limit the fishing ocapaoity and by some additional means apportioning the guota
betweaen licensed vessels to ensure that the desired fishing mortality is not exceeded.
The means by whioh the quota might be apportioned wae, however, one of the questions
raisad but not adequately dealt with during the meeting., ~ Possible solutions ranged

from adminietrative decres to a competitive auotion. This ie, however, almost certainly
one of the aspeots of any soheme which will be determined by the struoture of the in-
dustry, the socio-political background and other considerations which do not permit

any general anewer.

55. Some of the problems likely to be encountered when the vessel is the unit in
which the lioence is expressed were oommented on in paragraphs 23 and 31 of the paper,
The main advantages of expressing the licence as, say a percentage of the national

queta is that it allows the vesmel owner to organise his operations as he wishes, If
this system of allocation is adopted it does mean that there should be no abrupt changes
in the national quota, since this oould have a serious inhibiting effeot on investment.
It is, on thea other hand, important that the quotas alloocated to firme or fishermen
ghould be negotiable assets — an arrangement whioh, by allowing the more efficient to
buy out the less efficlent, will inorease the overall efficiency of the industry.

56, One further point on which the meeting was practically unanimous waa the need for
quick and accurate statistics, and the US arrangementes for the haddock fishery were
cited as an example of what was possible in this respect.

57, The necessity for each skipper to compile a log book at falrly regular intervals
{asch haul?) was alao considersd to be an essential feature in the enforcement of any
quots regulation, Most countries raported that they already required their akippers

to maintain loge. It was agreed that the Commission should ask the Panels to study the
possibility of using a uniform or mtandard form of log book, and that licensed vessels
should be required to make entries in respeot of all oatohes and not mersly those re—
lating toc oatohes in the areas of regulation, Thisz was considered to be useful, not
only for scisntifio purposes, but alsoc it might reduce the margin for the falsifiocation
of regords in respeot of the area of oatoh.

58. It was the view of some delegates that where a skipper had an inocentive to cheat
osnly apot checks at sea by plane or by boarding from patrol vessels would ensure a
reasonable degree of veracity in reporting., A dissenting view waa that of Canada, who
considered that for a small vessel coastal fishery, such as operated from Rova Scotia
and Newfoundland, a system for recording the catches at the point of landing would
guffice. It was argued, therefore, that the regulatione governing enforcement should
be as flexible as possibdle,

53, It was pointed out that with a quota there would be an incentive to increase the
¢igh discarded, singe a country would wish to make up its quota with the best sized
#ish, Ideally, discards should be recorded in s log book, but thie would in some cases
be extremely difficult to cheokj the importance of this was emphbasimed by one estimate
tha*t discards ocould in some instances amount to 30 percent of the catch. If the fish
are made into meal this offers some possibility of oontrol, but the situaiion is com—
plicated by the reduction of offal from filleting as well as the umse of unregulated
speciss, For the fish literally discarded and thrown back into the sea control is



almost impossible. A partial molusion to this oould be allowing for discards when
fixing the total allewable catoh, or alternatively supporting quotas by the introduotion
of larger mesh sizes,

60. In view of the necessity to limit entry into the fishery if the full sconomio
benefits of regulation are tc de obtained, there was some discussion as to whether
member gountries possessed the necessary legislative povers to limit entry., MNany
delegates were uncertain of the precise legal position in their countries. The U3 at
pressnt possessed no povers to prevent psople from fishing) the UK had suoh powers,
Many other countries were either in the process of drafting such legislation, or felt
that powers could be taken within a reasonably short period,
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