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I ntroduction

The term "common property resources"” refers to those resources

which are __anéﬁ collectively by members of some group. Wiere such
resources are freely open to any user (open-access) and subject to
i ntense use,. often the end result is depletion and degredati'on. One of
the obstacles to the. i mpl ementation of any kind of stewardship
principle, such as the Wrld Conservation Strategy (1980), is this
common property resource problem (henceforth the commons problem).
Wat er, forests, grazing lands, wildlife and fisheries -- many of the
resources for sustainable development -- are basically common property
resources. How is sustainable devel opment, that is, development that
c;:m be mai ntained over the long-term through the protection and
conservation of living resources, possible when many of these
resources are subject to the aall~pervasivecommons problem?

The problem is a complex one, and there is some urgency to
exam ne alternative approaches towards it solution (Ruddle and
Johannes, 1985; Regier end Grima, 1985; Berkes, 1985; McCay and
Acheson, in press; National Academy of Sciences, in press). The
classical approach to the problem is the replacement of open-access
common property arrangements with private property rights, as in the
privatization of English grazing lands. This solution may be possible
for the more readily appropriated resources; but for many mari ne
resources for example, including fish, this is just not possible.

Neverthel ess, Eckert ( 1979) , among others, has argued that the

emerging international ocean management regime my best be considered



an "enclosure movement", an attempt to establish property rights over
mari ne resoﬁrces. This may be accomplished through such mechani sms as
the allocation of exclusive and traﬁsferable rights to individuals,
firms or other entities. The logical conclusion of this line of
reasoning is the allocated catch quota system in fisheries (Clark,
1981: Clark, 1985). |

But is privatization the only solution to the commons probl em?
Some authors have argued that the current V@sterﬁ noti on of "conmon
property" and solutions based on the assumption that such résources

are unowned (res nullius) may be inappropriate for non-Wstern

countries. In the case of fisheries, some also question if such
solutions are necessarily appropriate in the Western Wor | d (Lamson and

Hanson, 1984; Berkes, 1985). Ruddle (1985) suggested that the

"essentially village-based control provided by the Japanese system of
smal |l -scale fisheries organization" is an alternative management
model, but one in which the historical roots of the system are all

i mportant. At a major conference on common property resources of the
Third Werld, it was shown that a rich diversity of common property
institutions exist for Iocal—level management not only in fisheries
but also in water, forest, grazing land, wildlife and communal

agricultural Iland resources (National Academy of Sciences, in press).

The primary aim of this paper is to exam ne alternative
approaches to solving the commons problem as relevant to sustainable
developﬁpnt. First, an attempt has to be made to address the confusion'
created by differences in the definition of "common property

resources”". Second, the different formulations of the commons problem



need to be analysed.. T_h_i s will be followed by a case study of

Cari bbean fisheries to explore the di mensions of an inshore commons
probl em (Jamaica), and an int érnat i onal commons problem (Barbados) ,
and their possi bl e sollutions. Finally, some _emerging' prinéiples of
common property resource'management will be offered towards a

practical framework for sustainable devel opment.
The Question of Ownership of Common Property Resources

There is controversy over the use of the term "common property
reso.urces". They are resources used or held in common, but in common
by whom? .According to one definition of the ter_m, these resources are
basically open-access and freely available to any user within that
country. (Christy, 1982) . In many countries, fisheries are actually
defined in law as being open-access cbrm*on property.

According to a second definition, the term "common property"
should be restricted to those resources for which there exist communal
arrangements for exclusion of non-owners and for allocation among
co—owne.rs. "Economi sts are not free to use the concept of 'common
property resources' or 'commons' under conditions where no
institutional arrangements exist. Common property is not 'everybody's
property'. The concept implies that potential resource users who are
not members of a group of co-equal owners are excluded. The concept of
"property’ has. no meaning without thié feature" (Ciriacy-Wantrup and

Bi shop, 1975).

Brom ey (in press) suggested the use of the term "common



resource" to refer to a resource that is used by more than one

i ndividual, famly or Kinship group (depending upon the cultural
context}, and the restriction of the term "common property resource"
to situations where common property arrangements exist. The concept of
common property in this sense is well eétablished in formal
institutions such as the Anglo-Saxon common |aw and the Roman Law_
(Ciriacy.-'\/\antrup and Bishop, 1975). It is also well established in
informal institutional arrangements based on custom and traditi_o'n.
There is a particularly rich documentation. of this from Oceania and
Asia (Ruddl e ‘and Johannes, 198B; Ruddle and Akimichi, 1984). How,
then, have we come to associate common property with open-access or a
free-for-all?

Brom ey (1985) suggests that our thinking is shaped by the
mar ket - oriented econom cs of the Western Industrial Society. Having
abandoned a rich tradition of common property and communal ownership,
we tend to think of property arrangements over natural resources to be
at two extremes: there is either private property or a free-for-all.
Since a free-for-all will almost certainly result in the degredation
of the resource, it is then concluded that the solution is to create
private property over scarce and valuable resources. The analysis is
self-fulfilling: "Small wonder that our paradigm starts With the
assumption that all valuable resources are individually owned, fully
mobi |l e, and exchangeable in small increments in well functioning
mar kets. We then conclude that these conditions will assure an
efficiently operating system' (Brom ey, 1985)

A rel-ited problem is the assumption that the i ndividual



self-interest is supreme, even though the Western concept of
“individualism is an.- anomaly in historical and cultural context.
According to Ophuls (1977, p. 226): "...we have been living in an age
of rampant individualism that arose historically from circumstances of
abnormal abundance. It seéms predictable, therefore, that on our way
toward the steady state we shall move from individualism toward
communalism ..the traditional primacy of the community over the

i ndividual that has characterized virtually every other period of

L

history will be restored.
G ven our existing cultural and econom c¢ "blinkers", the
confusion over the term "common property" is likely to persist. Perhaps

one solution is to make at |least a clear distinction between
open-access common property which in practice means unowned (lLes

nullius), as opposed to controlled access common property with

communal arrangements [Les_communes}.

Formul ati ons of The Common Property Resource Problem

There have been at Ileast three different formulations of the
commons problem Each of theése incorporates different assumptions,
emphasi zes different aspects of the problem end provides clues
towards alternative solutions. Perhaps the most famous of these
formulations is Hardin's (1958) "tragedy of the commons", The parable
refers to the overgrazing of pasture lands owned in common. Each
herdsman seeking gain naturally desires to increase the size of his

herd. But the commons is finite, and sooner or |ater the total nunmber



of cattle will exceed the carrying capacity of the land. Yet, even
when this happens, it is still in the rational self-interest of each

herdsman to keep adding animals to his herd. His personal gain from

adding one more animal outweighs his personal loss from the damage
done to the commons -- because the damage is shared by all. But since
all herdsmen use the same |l ogic, eventually they all |ose. Hence, the

competitiv'e.overexp.loitation of the commons is the inevitable result,
a "tragedy". in the sense of ancient Greek tragedies according to
Hardin, in which the characters know that the disaster is com ng.but
they are locked into it and are unable to do anything abou_t it..

A second formulation of the problem comes from economics (e.g.
Pearson 1975). It starts with the observation that resources such as
clean air or clean water do not generally command market prices.

W t hout prices there is no incentive for optimal allocation or for
conservation. Wth increasing demands over time, however, these
resources become economi cally scarce. This, in turn, may be expected

to result in the emergence of property rights and of markets for the

exchange of these rights.

In the case of ocean resources, "the process of conversion to
more exclusive ocean resource rights...is a first step for removing
the efficiencies that result from communal rights" (Eqkert, 1979, p.
16). However, there are technical difficulties in creating private

property arrangements over resources such as air, water and ocean
fish. In such cases, it may be best to identify the costs created by
the various uses of the resource, costs which are external to that use

but which are borne by others ("externalities" or "external

f



di seconomi es"). It then becomes possible, at 1least in fheory, to N
devel op necﬁanisns to "internalize" these costs, that js,.to have the
mar ket prices of goods and services reflect the full costs of
production, iﬁcluding the cost of damage to othersJ

A third formulation of the problem uses the game-theoretical
framework and the "Prisoner's Dilemma" game (Clark, 1981]. Consider
the strategy matrix for 'two competing resource users, A and B. Each

user, for the sake of simplicity, has just two strategies avail able

"conserve" (C) or "deplete" (D). If both users employ the conservation
strategy, let us assume that they share a sustainable yield of six-
arbitrary units. [If, however, one of the users employs a depletion

strategy while the other one conserves, then the first wuser will
receive four units and the second user one unit. Total benefits have
declined to five units as a résult of depletion. Finally, if both A
and B employ the depletion strategy, each receives two units; the
sust ai nable yield has declined further to only four wunits. Which

strategy are the users likely to adopt?

The "solution" to the non-cooperative exploitation game is for
both users to deplete the resource — because if one conserves, the
ot her one has an incentivé to "defect". From the individual point of
view of each user, the safe strategy for each is to deplete the
resource, i.e., there is a single pure strategy equilibrium at DD
(Rapoport , 1985) , But this way, both players wind up losers; hence the.
"dil emma". The real solution, of coursé, is a cooperative solution: if

both users can agree to conserve the resource, they can thereby

maxi m ze the total sustainable benefit. Interestingly, the Prisoner's



Dil emma game does have equilibria that lead to the outcome CU

(Rapoport, 1985), and the conditions that lead to this cooperative.
solution have been explored both math_ematically and experimentally
(A*elrod, 1984) .

The "tragedy of the Corﬁnnns" anal ysis of the commons problem is
the most pessim stic of the three. In casting the problem in the form
of a Greek tragedy, Hardin creates a powerful determ nistic model in
which no solution is possible within the prem ses of the parable
( Stillman, 1975) . One of these prem ses is that the users are _unable
to get together to solve their shared problem The model assumes
open-access common property resources and the supremacy of i'ndiv_idual
self-intlerest over commUnity interests. These assurrpltions simply do
not hold over a wide variety of case studies (Berkes, 1985).

In the analysis of the commons problem as "externalities", the
emphasis is on. the privatization of the resource, where this is
possi ble. The costs shared by Hardin's herdsmen are externalities for-
whi ch mar ket solutions are sought to induce the inclusion of these
costs in the cost of production. This way, each herdsman would no
| onger have a rational self-interest to add to his herd. Since he
could no |onger pass the cost on to others, he would personally have
to bear the full cost of adding one more animal to the overgrazed
commons. The solution assumes that inefficiencies result from communal
rights, and contains the circular argument pointed out by Brom ey
(1985) that "our system' of private property must be the desirable

outcome.

The "Prisoner's Dilemma" analysis emphasizes the "nonzero sun'



nature_of t he game, and the conditions for cooperative solutions. The
sum of the benefits from the resource for A and B (and up to n users)
is not a constant but depends on the exploitation strategies used.
While the non-cooperative solution (DD) resembles Hardin's "tragedy"”
the game also has a cooperative solution (CC) in which the users nay
enter into agreements to their mutual benefit, While the economc
analysis focuses on externalities, the "Prisoner's Dilemma" analysis
is not dependent on market solutions but rather on direct

communi cati on and cooperation. Axelrod (1984) has shown that one

i mportant condition for the evolution of cooperation is the repetition

of encounters between individuals, Once cooperation based on
reciprocity starts, it can develop and persist, .displacing
uncooperative strategies. Wth these specific features, the
"Prisoner's Dilemma" analysis rmay be the nmost realistic of the three

as a paradigm to analyse the commons problem
Fi sheries of Barbados and Jamaica

There are a number of simlarities and a number of differences
bet ween the fisheries of Jamaica and Barbados. Both operate in waters
that are relatively poor biologically (Hess, 1961; Munro, 1983). Both
countries are net importers of fish products, and both have policies
of self-sufficiency. Both have promoted fisheries devel opment since
the 1950s.by encouragi ng mechani zation and the building of more and
| arger-fishing vessels. Yet yields have increased little, if at all,

since HESsS' (1961) review in which the typical annual | andi ngs were
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gi ven as 4,100 tons (metric) for.Barbados and 7,300 tons For Jamaica.
The official FAO statistics, from the earliest years avail able, are
showr) i_n-Figure_ 1. Sahney (1982) contends that the catches have not
cHanged_ much from 1960 to '1980. Thus, the "bulge" in the 1960-70
peri od may have been- an" artefact of the yield estimation procedure,
and not e .re'al fluctuation.

The maj or di‘fferences ére in the type of fishing fleets and the
mari ne environment exploited by them Jamaica has a |arge shelf area
qf 3,420 sg. km and some 10,000 licensed full-time and part-time
fishermen (National Atl‘a-s of Jamaica, 1971) . Almost all of Jamaican
fishing tgkes pl ace on the shelf ‘area, from 2020 outboard-equipped and

1740 non-mechani zed canoes, according to 1981 data (Sahney, 1982) .

Some_of these are dugout canoes, and some are open boats built in the
styl e of dugouts: A few of the | arger mechani zed boats are engaged in
trolling 'f(.)r | arge pelagic species such as tunas, hut there really is
no offshore flee-t that specializes on open ocean fish. Most fishermen
use fishA"pots" and specialize on reef fish. Many do handlining for
species such as red snappers. There is a growing gill net fishery For
small inshore pelégic species (Harvey, 1982).

By contrast, Barbados has a major offshore fleet of some 500

i nboard- powered vessels of mostly 10-12 m | ength. There are some 2,000
full-time and 1,000 part-time licensed fishermen. A |large majority of
these take part in the offshore fishery, engaging in the inshore
fishery using traps and handlines only in the off-season (the fall
____montﬁs) when the migratory pelagic species are not avail able (Mahon et

a:L , 1982). The trap fishery is small and depressed, partly due to the
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smal | size of the reef and shelf areaé arbuﬁd Barbédos (340 sq. Km), *
and partly because reef resources have suffered overexploitation and
degradation over the years (Government of Barbados, 1984). 1In contrast
to the_wide variety of fish landed in Janaica, only two species

account for.nore t han two-thifds of the Bar bados catch, the flyingfish

(Hi rundi chthys affinis) and dol phin fish (Coryphaena hi ppurus), both

of fshore pelagic species.

The very different fishery devel opment paths of Jamaica and
Bar bados are, to a large extent, dicated by the biophysical.
constraints of their respective marine environments. Jamai ca has a
| arge shelf area and extensive reef fighery resources which still
renaih underutilized in the case of the more distant southern offshore
reefs'(Munro, 1983). Barbados has narrow shelf and limted reef
fishery resources, and this has forced the fishery to expand out to
the open sea. Thus, the Barbados fiShery has mechani zed and moved
of fshore, while the Jamaican fishery has mechanized incompletely and
remai ned inshore. By the usual fishery development criteria, the
Bar bados fishery is the more successful of the two: it has modern
technol ogy, |large boats, l|arge catches. However, the history of
fishery development in Barbados raises questions concerning the

sustainability of the catch.

The Sustainability of the Barbados Fishery

The limted reef fishery in Barbados is utilized at a level which

is below its potential, not because it is fished insufficiently but
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because it is overfished and degraded. While much of this degradation'
has occurred with the tourism boom years of the mid-1960s to the

m d-1970s (Truss, 1985], Barbados fishermen were already fishing
beyond_the shelf area at least as early as the 1940s when they used
sail boats in pursuit of the flyingfish. The initial mechanization,
compl ete by the earfy 1960s, résulted in an increase in |andings
(Hess; 1961) . Although there are no systehntic data avail abl e,
Barbados.catch in the 1940s is estimated to be well wunder 1,000 tons
(R.E. Hastings, Fisheries Division, pars, comm. ).

Thé early boats were mostly equipped with 10 HP inboards and had
a maxi mum range of 12 miles framihe island. In the 1960s, 20-40 HP
boats appeared, and later in the 1970s, 80-180 HP boats with é maxi mum
range of 40 miles or so became common. The progressive increase in the
size of engines (and boats) appears to have come about as a result of
hi gher returns obtained from trips taken progreséive]y further away
from thee island. Oxenford and Hunte (1985) reported that | andings
were positively correlated with boat size and power. Larger boats were
capable of covering greater distances, moving from one patch of fish
to another, and returning nore quickly to markets each afternoon to
capture the higher prices earlier in the day.

In 1978, the first long-range boat with an ice hold was
introduced..The number of registered "ice boats"_increaséd rapidly
from 13 in 1983 to 50 in 1985, according to the records of the
Fi sheries Division. The introduction of "ice boats" (12-15 m and
120-215 HP) increased the maxi mum fishing range of the Barbados fleet

from some 40 mles to 300 mles, allowing Barbados boats to operate in
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the waters of Grenada, Trinidad and Tobago; Wth the "ice boats", the
énnual Bar bados | andings jumped from 3,700 tons in 1980-1982 to. 6,100
tons Tﬁ 1983-84.

The development of the distant-water fleet of Barbados my be
consi dered pérf of a Il ogical progreséion. " Day boéts”had beco&e
progressively |larger and over-powered for their size, not so nuéh for
catching fish but for "racing to the market". Each round of inérease
in engfne size probably brought sHort—term benefits to the owners who
initiated it, until the other owners did the same, so that there was
no net benefit to any of them over the-long-term In the meanti me,
both capital costs and operating.costs (especially imported and
expensive diesel) were incregsing. Since the total |andings between
1960 and 1980 did not go up, one can conclude that the overall catch
per unit of effort must have been declining, although there ié no

direct way to demonstrate this.

The devel opment of the "ice boat" is a significant departure from
the "dayboat"” mode of operation; it elimnates the necessity to race
to the market every day. An "ice boat" can be positioned the night

before to be the first to land the next day, and with an ice-hold for
20,000 to 40,000 flyingfish, one boat can flood the |ocal market. This
way, the "ice boat" can succeed at the expense of all other boots,
just as the higher-powered "day boats" nust have succeeded previously
at the expense of the smaller boats.

Studi es on operational characteristics of Barbados "ice boats"
and "day boats" show that the |ong-range boats use no more -Fuel than

the ones which return every day. But the total investment of an "ice
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boat™ is ahout four times higﬁér than a "day boat™ (U5 $ 100,000 vs. A

25,000}, and the opersational éxpenses are higher as well because of
expensive ice. Thus, "ice boats™ are forced to fish very hérd, Just to
recoup expenses (Berkes and Shaw, in prep;J.

_Frnh the point of view of sustainebility, the cruciel queétinn is -
whether "ice boats™ are exploiting different stocks qf fish, or
whether they ere_rembuing fish from a common pool. In the case of
dolphin, work by Oxenford and Hunte (19286) indicates that the
populetion explnited arcund Barbsados 1is the,“soutﬁefn stock™ which
migrates from the coast of South Americe in a northwesterly direction
~through the arc of eastern Caribbean islends. This suggests thet the
dolphin caught by "ice boets” off Trinidad must be part of the
population later fished off Barbados by the "dey boats™, In the case
of the Fflyingfish, there are not enough deta to conclude whether the
Barbadeos "ice bost" fishery is involved in an interception fishery or
not (Flyingfish Symposium, 1985).

There are twe major risks in the Barbados style of fishery
development, radisting from the island in expanding concentric rings
of exploitation. Competitive overcapitalization may result in
increasingly expensive fish for the islend’s economy -- unless the
boats travelling further afield are indeed exploiting stocks which are
otherwise unaveilable. If the total Barbados catch, in a few vyears,
returns to levels prior te 1983, then it can be supposed that the
increase in 1983 and 19584 was only a shortwtefm phenomenon and not
sustainable. Even if the gverall catches hold wvp or increase, the

yield performance of the "day hoat™ fleet should be monitored ta



ensure that inequity is-not being created by the expansion of t he ”
of fshore fleet at.the expense of the i nshore ffeet.

The second major risk is political. Barbadds is becom ng
increasingly dependént-on fish obtained in other nationsf Ext ended
Fi sheries Jurisdictions (EFJ). These island states presently lack
of fshore fleets. They have hot moved to exclude Barbados boats from
their waters, and yet they clearly ~have the right to do so (Munro,
19853 . If Grenada, Trinidad and Tobago and ot her island states should
i mpl ement their EFJS under the Law of the Sea Convention, Barbados
runs the risk of being stuck with an unuseable offshore fleet, as has
happened to many nations which took part in the high seas fisheries

until the mid-1970s (Warner, 1977).
Sustai nabi lity of the Jamaican Fishery

The Jamaica case is different from the Barbados case in that
there are no successive waves of exploitation radiating out from the
island. Janniéans have continued to fish much the same waters, ‘and the
yields in the early 1980s appeared to be simlar to that in 1960. Does
this mean that the Jamaican fishery has been sustainable? One
complicating factor is that it fs not clear if the initial increase
and the subsequent decline in'the 1960- 1970 period, as indiﬁated by
official statistics (Fig. 1), is real. If real, one possible
expl anation is that yields may have temporarily increased following
mechani zati on, only fo decline again followi ng stock depletion by

1970. Alternatively, if the real catches have remained stable since
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1960, as Sahney(lQéZ) i ndi cates, then one may conclude that the catch
per unit of effort ﬁust hqve declined between 1960 and 1980 despite --
per haps more -accurately, because of f—fleet deveiopnent. As with the
Bar bados fishery, the increase in fishing- power does.not seem to have
been ecologically sustainable.

The Jamaica case is different from the Bafbédos case in another
i mportant way. The overall biological botential of Jamaica's shmf
area is not vyet fished to capacity according to Munro (1983) who
-estimated the potential at some 16,000 tons/year or abput twice the
thén current | andings. But fishing effort is not distributed equally

over the area. Much of the underutilized potential exists over the

sout hern offshore banks. By contrast, the north.coast with its narrow
shelf tends to be heavily wutilized. Munro and colleagues had earlier

esti mated that the maxi mum sustainable yields for the reef fishery
were attained with a fishing intensity df three caﬁoes per square Km
of shelf space. Fishing intensity on the north coast exceeded this
figure by about 50 percent in the early 1970s, and hence.it was
recommended that the number of boats be reduced (Munr0  1983, p. 246).
Data for 1981 indicate that the actual number of boats declined
slightly (Sahney, 1982), but the fishing effort probably increased on
the north coast — due to mechanization. Typically, non-mechanized
canoes on the north coast use ten fish traps, but mechanized boats
about twenty (Berkes and Shaw, in prep.). Thus, mechanization will
result in the doubling of the fishing pressure on reef étocks. Whi | e
it is true that the fleet has not completely mechanized, the nunber of

out board-equi pped canoes has quadrupled from 500 [ Hess, 1968) in about.
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20 years. |Is there evidence of overfishing on the north coast? To i
answer this question, it is necessary to evaluate the Jamaica north
coast fishery in the Caribbean regional context.

Using data for 1968, Munro (1983) <calculated that the overal
yields and neritic speciés (but excluding oceanic pelagic ones) were
4.2 Kg/ha on the 200 m shelf in the Caribbean region. This figure
increased to 8 kg/ha where ffsheries were intensive, up to around 14
kg/ha in St. Lucia and Jamaica south coast, reaching a regional top
val ue of 37 kg/ha on Jamaica's north coast. There has been some
decline in the north coast catch since then, from 2,300 tons in 1968
(Munro, 1983) to 1,768 tons in 1981 (Sahney, 1982). This decline
correlates with increased mechani zati on and the —apperance of new
user—groups, especially spear fishermen, who compete with the
traditional trab fishermen over reef fish fesources, but causa
rel ationshi ps cannot be established (Berkes and Shaw, in prep.).

From é sust ai nabl e management point of view, the continuing high
productivity of Jamaica north coast (despite some decline) requires
expl anation. Munro (1983) recognized that the fishery in this area was
particularly intensive by Caribbean standards, but offéred no
bi ol ogi cal explanation for the observed yield levels which were al most
ten -times the regional average. The explanation my be social in
nature and related to local-level management by Jamaican fishermen.

"Fishing beach" is the term used for the landing site of a
N ————

cluster of boats belonging to a community of fishermen. Each fishing

beach surveyed in 1984 on the northcentral coast of Jamaica had its

OWEfLLaQ_ﬂgt fishing territory (Berkes and Shaw, in prep.). Whil e the
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fishermen were quick to point out that, by law, anyone could fisnh

anywhere, in practice they all knew the limits of their own fishing

sreas. If they set traps beyond their srea, they ran a high risk of

losing them. If a stranger’s trap wes found within a community’s

~Ffishing area} it wogld probably be remoued{ damaged eor its line cut.

The local custom is that & person wishing to fish within an ares has-
—

to be acceptable to the loeAal rnmmunity in the first place, even

though such & rule has no recognition in law,

This reef tenure system in Jamaican fisherigs, with

community~based trap fishing territories, is similar to those widely
reported from the Pecific region (Ruddle and Akimichi, 1984; RAuddle
and Johannes, 1985), but is it the first such report from Caribbean
islands and may be unique in that region. It is not possible to prove
that the unusually high yields are related to the gsystem of
territories, or that the decline since the 1960s is related to factors
weakening the authority and homogereity of communities of reéf
fishermen. Nevertheless, the territory sysﬁem is a&n occess control
mechanism by which one of the preconditions of the "tragedy of the
commons” is eliminated. It minimizes conflict and interference among
fishermen sharing a communal Ffishing groud, and indirectly limits

fishing intensity.
Paths to Sustaimable Development

The differences in the nsatuwre of the commons problem in Basrbados

and Jamsica indicalte thet soluticns would have to be different alsco.
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The offshore fishery of Barbados is an open-access common resource; it~

is unowned (res nullius). The physical attributes of the resource is
such that it is neither excludable nor divisible (Oakerson, in press);
in short, it does not lend itself readily to management by common

propérty institutions. Significantly, the commons problem of the
Barbadoé fishery is international in nature. Both of the two major
fish species exploited are international resburces requiring regional
cooperation in research and management .

All  three ernMIatiohs of the commons problem are relevant for
t he .Barbados fishery. There is a "tragedy of the commons” within the
Bar bados fishery because the newer, more powerful vessels are
successful only at the expense of the older, Iess powerful inshore
boats. Open-access competition has not produced more fish or cheaper
fish (i mported Salfed cod was still cheaper than fIyingfish), but
sinmply driven up costs, as many of the fishermen theﬁselves are aware
Simlar findings have been reported from several Asian fisheries
(Panayotou, 1985) . Inefficiencies that result from the open-access
management may ‘be solved by the creation of exclusive resource use
rights. In the current bioeconom ¢ paradigm of fishery management,
this involves limted entry and quota management to prevent the

di ssi pati on of resource rent (Clark, 1981; Clerk, 1985; Eckert, 1979),

Fi shermen of Barbados not only create externalities for one

anot her, collectively they also create externalities for the fishermen

of neighbduring island states. This "international tragedy of the

commons" requires the development of international resource management

institutions, not an easy task for a diverse group of small island
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states accustomed to encouraging resource developneht in the spirit, of
open-access management. Perhaps t he greatest.barrier to regional
sust ai nabl e déveiopnent in the.Caribbean is the exanple provided by
the affluent nations. Maintaining open-access condi tions and
i ncreasing thé size and number of boats are -often considered
sel f-evident goals of fishery nanagenEnt. "This is so even though there
is good evidence in the case of Barbados that the maj or constraint in
fishery development is not fishing capacity but social and physical
infrastructure. Devel opment prograns addressing marketing and
fishermen's training are likely to provide better returns on
investment than further expansion of the fleet (Berkes and Shaw, in
prep.).

In contrast to Barbados, thé maj or fishery exploited in Jamaica

is the reef fishery, a common property resog?ce (res communes) to

whi ch access is controlled by informal, |ocal-level arrangenments. The
conti nued high productivity (on a yield per unit area basis) of
heavily used areas such as the north coast nmay partially be explained
by the presence of cbnnunity trap fishing territories. It appears,
however, that the catches were even higher when fishing communities
were nore hompgeneous and when nmotorized canoes did not exist.
I ncreasing the capitalization of the fleet has paradoxically led to
| ower returns — apparently because the sustainability of the resource
was not taken into account in developnment planning

This is not to condemm the Jamaican fleet to primtive
technol ogy. There are four biologically distinct fishery resource

types (in addition to the reef fish community) which nmay be enphasized
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for further_ devel opment., and the exploitation of which may require new
technology (Berkes and Shaw, Iin prep.) . As well, a mechanized

di stant-water fleet is necessary to exploit southern offshore banks
more fully. Thu_é, there are resources for which new technol ogy and.
fleet devel opment would be appropriate. The point ié that such

~devel opment is not . universally appropriate to all resource types and
all areas. 1In the.case of the heavily exploited northern coast fishery
where the shelf nevler extends for more than a couple of km from shor.e,
sail and paddle canoes may _indeed be the appropriate technology to
exploit the reef fish resource — fully and at m nimal cost.

Despite many dissimlarities, there are several emerging
generalizations that would apply to both Barbados and Jamaica
fisheriés. Item zed below as a set of common proper.ty resource use
principles; these are generalizations likely to be applicable to other
fisheries elsewhere and .to ot her kinds of common property resources
(National Academy of Sciences, in press; MCay and Acheson, in press;
Ruddl e and Johannes, 1985; Ruddle and Akimi chi, 1984).

(1) The solution of the commons problem starts with the control
of access to the resource. In .a review of tropical - inland fisheries,
Scudder and Conelly (1985, p. 34) observed that among traditional
management strategies, access limtation has "close to universal"”
application. Simlarly, Berkes (1985) concluded that the "tragedy of
the commons" paradigm was not the model of reality for all fisheries
mai nly because many .of these resources were under claims of ownership
by communities of fishermen who exercised use-rights and who

controlled access to the resource. The granting of limted numbers of
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fishihg licenses and the assignnent of catch quotaé to those iicenseyl
as exercised by central governments in certain devel oped nations, may
al so he considered a- form of access control to a compn property
resource (Befkes, 1985).

(2) |Increasing production from a éonnbn property resoufce depends
"on the conservation of the resource bése. This restatenent of one of
the axioms of the World Conservation Strategy is particularly apt here
because resources.held in commopn are nore susceptible to inadvertent
over-utilization than are other resource types. G obally, there is

probably a greater loss of marine resources due to overfishing than
- due to underfishing. Brown (1985, p. 78) has conservatfvely esti mat ed
a loss of 11 mllion tons due to stock depletion (vs. potentials
estimated by the FACD; as conmpared to a gl obal harvesf of 74 mllion
tons in 1983. In the case of Barbados reef fisheries, this principle
has recently been recognized; it is governnment .policy to increase
production by protecting the coral reef environnment (Truss, 1985).

(3) The sustainable utilization of a resource is closely
connected to the use of appropriate technology for the harvest of that
resource. Just as it is possible but not advisable to use a chai nsaw
to cut butter, it is not advisable to use expensive, large-scale
fishing technology to harvest inshore fish which can be readily
harvested with inexpensive, small-scale technology. There is an
i nportant social dinmension of this principle. The l|ocal resource
community tends to use locally appropriafe smal | -scal e harvesting
t echnol ogy,” whereas new technology is often in the control of

outsiders who want to "mine" the resource. Many resource use conflicts
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i nvol ve such confrontations between |ocal users vs. outsiders wth v
nmore efficient (and non-sustainable) harvesting technologies at their
di sposal (Dangpta, 1982) . Conflicts between trawl ers and small-scal e
inshore fisheries, as occurs in many parts of the wmrld, may be
consi dered a synptom in paft, of the use of }nappropriate t echnol ogy
by some groups.

(4) Local -1 evel managenent inproves prospects for the sustainable
use of a common resource. The conparative case study approach shows
that successful managenment occurs when relatively snmell and honpbgenous

group of users are able to control the access to the resource and

institute their own local-level managenment institutiohs (Berkes, in
présé; Wade, in press). Wiy is the local community inmportant? GOstrom
(in press) sunmarized the multiple functions of the sinple rule, "you
must live in this community to usé this resource": it is easy to learn

and to transmt, encourages the devel opment of |ocal Know edge of the
resource, enhances possibilities for reciprocity, reduces

deci si on-maki ng costs, and reduces enforcenent costs. In the
Prisoner's Dilenma context, the key feature of a "resource community"
is that there are repeated encounters among users, the precondition of
reciprocity.in the evolution of cooperation (Axelrod, 1984). In the
"tragedy of the commons" context, suffice to say that a resource
community often devel ops social sanctions to ensure that the long-term

conmmunity interest is not sacrified for short-term individual gain,

Summary and Concl usi ons

P I BT S
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The inportant |esson of conmon property'resources'is that the -
devel opnment and sustai nabl e use of resources, t he Iasting sati sfaction
of human needs, |local involvement in devel opnent planning and
management deci sion-making, and envi ronment al conservation in general
are all interconnected issues. The control of access to the resource
is the beginning of the solution to thé conmons problem This need not
necessarily be done by creating private property. In'sunning up the
Nati onal Acadeny of Sciences conference, Ostrom (in press) recommended
to devel opnent planners that "they abandon current presunptions that
local rules and custons are |acking for nopst common-pool resource
systems". The replécenent of common property with private property (or
with exclusive resource rights) is not the only.possible approach
(Regier and Grima, 1985; National Academy of Sciences, in press).

Nhny devel oping nations have rich traditions of I|ocal-Ievel
resource managenment systens. These should be considered "national
‘resources” of a kind and cherished. As Panayotou (1982, p. 48) puts
it, "the revival and rejuvenation of traditional custonmary
systens...with limted but crucial government involvenment is one of
the nost prom sing policy options for upgréding and managi ng arti sanel
fisheries". In the past, this option was ignored often only because it
does not fit with the dom nant, market-oriented resource nmanagenment
notions of the Western World (Brom ey, 1985). Yet these nations
t hemsel ves are abandoni ng open-access managenent of conmon property
resources. To achieve sustainable development, it is inmportant to

discard failed systems or to avoid them in the first place.

That there is nore than one way to solve the commons problem
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poses both problems and opportunities. Problenms because there are no
quick fixes and no easy way to transfer technology to solve these
problems. Yet there are opportunities because this may be one area in
whi ch devel oping nations and traditional societies have a point or two
to teach industrialized nations about resource mgnagement. It is now
possible to fornulate principles of comon propérty resources, as done
here and el sewhere. How these principles can be devel oped into
practical frameworks for the sustainable devel opnent of particul ar
resource types in specific parts of the world is the continuing

chall enge for all resource managers, decision-makers and devel opnent

pl anners.
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Figure 1.
Total marine catch for Jamaica (above) and Barbados (below)
according to data made available by FAO.
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