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MODEL SPEC! FI CATI ON AND POLICY ANALYSI S:
N covernance or COASTAL Fl SHERI ES

Coastal fisheries are ofte.n governed by institutional
arrangenments, devised by fishers, that limt who can enter
fisheries and how harvesting of fish nust be conducted. In
thisdissertationf z present an analysis and explanation of
these institutional arrangements. This explanation is based

ondata fromcase studies of t UMY different coastal
fisheries located throughout the world. Using an
institutional analysis approach, | exam ne the problenmatic
situations fishers confront. These involve problenms related
to the flows of fish through fishing grounds, or stock
externalities; and problens related to the physical space
constituting fishing grounds, such as assignment problens
and technol ogical externalities. | also explain and exam ne
the types of problematic situations fishers attenpt to
resol ve by cooperating to devise p'roperty rights and rules
to govern the utilization of their fishing grounds. Fishers
typically focus upon governing the physical space of their
grounds as opposed to managing the flows of fish. Finally,
| evaluate the performance of different institutional
arrangenents, and how performance varies dependi ng upon how
the arrangenments are structured. Goups of fishers that
possess nore conpl ete sets of property rights in their
fishing grounds, and who have devised rules defining the

harvesting actions they can take, typically achieve superior
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CHAPTER ONE
A Bl ONOM C MODEL OF COASTAL FI SHERI ES

The environment of coastal fisheries is quite conplex.
Many . aspects of the physical environment are not well
under st ood because of highly fluctuating nature of the fish

stocks, interaction anong stocks of fish and other fornms of

ocean life, and climatic changes and human intervention, and

how they inpact ocean life. |In addition, fishers have
created a variety of institutional arrangenents to govern
their activities, and governnent agenci es have inposed a
variety of policies. Consequently, coastal fishery
environments are physically and institutionally rich and
varied. Yet, neither the physical nor the institutional
aspects are well understood, creating severe problens for
policy makers attenpti'ng to address and resol ve problematic
situations arising in the utilization of fisheries, both

of fshore fisheries, and inshore, or coastal fisheries.

A variety of problenmatic situations arise in the
utilization of fisheries. Stock externalities arise from
fishers failing to account for the costs they produce for
other fishers as they harvest (Smth 1968). Wen a fisher
harvests fish, he draws down the pool of fish available fof
harvest, increasing the costs of harvesting. Harvesting
costs increase because it is nore costly to search for and

catch fewer fish. By failing to take these costs into

account fishers expend effort beyond that "which is efficient

to harvest fish, A second common problenatic situation is
technol ogi cal externalities (Grdner, Ostrom and Wl ker
1990). Technol ogical externalities arise when fishers
interfere with each in harvesting fish. Either their gear
beconmes entangled, or they interfere with the flow of fish.
into each others gear. As a result, gear is destroyed or
not utilized to capacity, A third comon probl ematic
situation is ass_i gnment probl ems (Gardner, Ostrom and Vel ker
1990). Assignnment problens arise as fishers fight over and
try to gain control of prinme fishing spots. Typically, fish
are unevenly distributed across fishing grounds. Fi sh
congregate in areas that provide them food and shelter, if
the nunmber of fishers exceed the number of prime fishing
spots, fishers may fight to gain access to those spots.
Thus, comon problens that arise in the utilization of
fisheries are stock externalities, technol ogical
externalities, and assignnent problens.

The predom nant policy nodel, the biononic nodel,
utilized by many policy makers in devising nanagenent
systens to regulate fisheri es, only permts a consideration
of stock externalities. The bionomc nodel is an extremely
sinplified representation of a fishery environment, wthin
t he m)d-el the physical environment is represented as a
singl e stock of *fish whose bopul ation dynamc is stable and

wel | understood. Also, fish stocks are assumed to be




honobgeneously distributed across space. The physica
environnent is not problenatic. In addition, the
institutional environnent is assumed to be non-existent. No
entity regulates the utilization of fisheries. No linits
exist in relation to who can access fisheries and no rules
exi st to govern how the harvesting of fish may be conducted
once access has been gained. Fishers who operate within
this institutional vacuum are assumed honobgeneous. In
particular, they are assumed to utilize identical

technol ogies. On the basis of these assunptions the

bi onomi ¢ nodel is capable of only addressing problematic
situations involving stock externalities. Gven the
assunptions of honogeneous distributions of fish over space
and the use by fishers of identical technol ogi es—
assunptions that elimnate assignment problenms and

t echnol ogi cal externé]ities—%he only problematic situation

to be addressed is stock externalities

In order to address stock externalities, advocates of
the bionom ¢ nodel argue that institutional arrangenents
must be inposed that will induce fishers to take these
harvesting costs into account. A lack of institutiona
arrangenents is problematic in that institutiona
nonexi stence permts stock externalities to exist unchecked
Resol vi ng such a problem however, is not problematic. A
gover nnment agency need only intervene to establish

appropriate arrangenments that would induce fishers to

harvest fish efficiently. |In other words, within the
scenari o established by the biononic nodel, no problens of
collective action exist. Wether fishers will cooperate to
engage in institutional design, and under what circunstances
they may do so are not viable questions within the bi onomi ¢
nodel . Rather, problens fishers face, in particular stock
externality problens can easily be resolved through
government intervention. Thus, nost problens the physica
and/or institutional environments actual coastal fisheries
may present are not included in the highly sinplified
assunptions of the bionon ¢ nodel

Even though the bionom c nodel is highly sinplified, it
was the first nodel to conbine biol ogi cal and human
behavioral interactions in relation to fisheries and
therefofe, provi des an inportant base on which to further
devel op an expl anation of institutional processes occurring
in coastal fisheries. By carefully changing physical and
institutional assunptions of the bionomc nodel, it is
possi ble to begin to construct an explanation for the
variety of institutional arrangenents fishers have devi sed
to govern their harvesting activities, and the inpact the
physi cal environment has had upon such arrangenents. |n
other words, rather than assunm ng away nany problenms, in
this study stock and technol ogi cal externalities, assignment
probl ems, and collective action problenms will all be

addressed. Instead of replacing the bionomc nodel with an




alternative nodei, the approach taken in this study is to
extend the anal ysis of processes occurring wthin coastal
fisheries, begun with the devel opnent of the bionom c nodel,
to include an explanation of institutional arrangements

devi sed by fishers.

Under st andi ng the arrangenents that fishers have
created is inportant for devising effective policies in
relation to fisheries. By utilizing the biononm c nodel many
policymakers fail to recognize the existence of these
arrangenents, and consequently little work has been
conducted in explaining and understanding their presence.

If these arrangenents present solutions to crucial problens
fishers face, they nust be recognized and built into policy
initiatives. In addition, the institutional arrangenents
fishers have devised may provide the basis for addressing
addi tional problens that can arise in the utilization of
coastal fisheries without having to start from the beginning
in creating institutional responses to new problematic
situations.

Inthis chapter | will present an analysis of the
bi onom ¢ nodel, the conclusions it reaches, and policies
that have been devel oped fromit. | wll also exam ne the
failure of these policies. Gven the highly sinplified
nature of the bionomc nodel and its failure to take into
account existing institutional arrangenents, it may not be a

useful nodel fromwhich to derive actual policies (Townsend

growth rate to this difference results in a significant

1986). Next | will present the basic assunptions upon which
an institutional, or collective action, approach is based
and how it differs fromthe approach taken in the biononc
model. Finally, | will conclude with a brief discussion of
the renaining chapters of this study.

A_Bi ononi c_Mdel

The bi onom ¢ nodel consists of two parts, a biol ogical
nmodel and an econom ¢ nodel devel oped on the foundation of
the biological nodel. The biological nodel, introduced by
Schaefer, is a si npl_e logistic function that represents the
popul ation dynam cs of a single fish stock as follows
(Schaefer 1954: 673):

AP =X,P, (M-P,} (1)
where:

4P =change in size of fish population

kmgrowth rate
M=the natural squilibrium size of the fish population

It is a density dependent nodel. The change in the size of
the fish popul ati on depends upon the size of the popul ation
(See Figure 1.1). At snaller population levels the

di fference between the current popul ation size, P, and the

equi li briumpopul ation size, M is great; applying the

increase in the population. At intermediate and higher
popul ation levels, the difference between P, and Mis not as
great, and applying the growth rate to the difference

between P, and Mresults in smaller population increases

until the popul ation size reaches M which is a stable
6




equilibrium? As Schaefer expl ains:

Over any reasonably long period of time, |osses

fromthe popul ati on nust be bal anced by accessions

to the-popul ation. Wen, however, the percentage

rate of loss is increased, decreasing the size of

the popul ation, fromwhatever cause, the

percentage rate of renewal nust increase also, so

that the popul ation comes into bal ance (Schaefer

1957: 672) .

When fishers begin to exploit the fishery a new
equilibrium different fromH energes. The new equilibrium
"will be achieved at the level of population where the net
increase...fromnatural factors just equals the net decrease
due to fishing nortality" (Anderson 1977:25). This can be
t hought of as a harvestable surplus, which is equal to the
change in popul ation. By just harvesting the anmount of fish
that constitute the popul ation increase at any popul ation
I evel, the population will be maintained at that |evel. For
exanple, in Figure 1.1, applying E anount of effort
produces an F; harvest level, resulting in an equilibrium
popul ation of P;.

Each point on the Schaefer growth curve, or the
popul ati on dynami c curve, corresponds to a harvestable
surpl us which can be sustained over time if effort applied
to take that surplus remains constant. Each point where
effort corresponds to harvestable surplus represents a
sustai nable yield. Sustainable yield, or catch, is,
therefore, a function of population size and effort.
Schaefer argued that the followi ng equation captures this

rel ati onshi p:

(2)

Where:

L»landings, or catch

E.-effort

Pi«*fish popul ation size

kj *catchability coefficient
That is, the change in catch is equal to sone proportion of
the effort applied to the population of fish. Wen a
sustainable yield is being produced, when the anpunt of
effort applied is such that just the change in fish
popul ation is being harvested, equations (1) and (2) are

equal, so that:

KE PP (N-F,) (3)
Sol ving for P, produces:
P~ (k,/X,) E, (4)

Popul ation size can be expressed as a function of effort.
By substituting equation (4) into equation (2), catch can
al so be expressed as just a function of effort, although
popul ation size is inplicitly captured in the termin
parent heses, so that:

AL=K,E, (M= (X,/ k) E,) ()
Equation (5) is the long run production function for a
fishery consisting of a single fish population. It
represents the catch produced at different effort levels
(See Figure 1.2). As effort increases, landings increase to
sone maximum after which they decline until the fish -
popul ation has been fished to extinction. This
interpretation corresponds nicely with that of equation (1)

8




representing the popul ati on dynam cs of the fish stock.

Since the harvestabl e surplus increases to a nmaxi num and
then declines, it is to be expected that |andings, which
shoul d correspond to the harvestable surplus, exhibit a
simlar dynamc.

Havi ng established the Iong run production function for
the fishery, the next step in the analysis is to establish a
benchmark, or an'optimal | evel of production. Two optinal
poi nts have been considered, that which maxinm zes
production, or where landings are at a maxi num and that
whi ch maxi mi zes income (Cordon 1954, Schaefer 1957). In
Figure 1.3, Enis the level of effort that maxim zes
production. That is the point at which the sustainable
yield is at its greatest.

To determine the J evel of effort that maxim zes incore,
two additional assunptions nust be made: 1) “the price of
fish is constant, and 2) the cost of effort is constant.
Bot h assunptions keep the analysis sinple, and are
reasonable, it is argued, for a single fishery (Gordon
1954). T_he result of the first assunption is that the |ong
run production function is simlar to the total revenue
curve, since | andi ngs are multiplied by a constant cost.
The second assunption results in a linear total cost curve,
whi ch neans that each additional unit of effort can be
applied at a constant cost (See_ Figure 1.3). Incone for the

fishery as a whole is maxim zed when the difference between

total revenues (TR and total costs (TC i&s greatest. (For
the individual fisher this occurs where narginal revenues

equal narginal social costs). This is where the slopes of
the TRand TC lines are equal; in Figure 1.3 this is at a

level of effort of E.

Gordon (1954) and many others advocate nanagi ng
fisheries so as to maximze income (Christy and Scott 1965,
crutchfield 1979, Pearse 1980). ° Maxi m zing incone not only
benefits fishers, it is argued, but society at large. As
Ander son expl ai ns, revenues neasure what people are willing
to pay for fish, whereas costs represent the value of the
next best use of the inputs needed to harvest the fish.
Wien margi nal social costs exceed narginal revenues, or, in
terns of Figure 1.3, when effort in excess of E, is applied,
soci ety | oses because additional fish are harvested at a
cost greater than their value to consuners (Anderson 1986).°7

The next step in the analysis is to determ ne how
actual fisheries are utilized. |If they are not utilized
efficiently so that net incone is maximzed, then a question
is rai sed. as to whether policies exist that will change
fishers incentives so that they are led to an optinal
harvesting strategy. In order to proceed with.the analysis
assunptions about the institutional environment of fisheries
nust be made so that the behavior of ihdi vidual fishers and
the outcones they achieve can be determ ned. Two

institutional assunptions are nade concerning fisheries.
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First, fisheries are open access. Anyone who chooses can
enter and harvest from fisheries. Second, effort is
unregul ated. Fishers can apply as nuch effort as they
choose. G ven these two assuhptions—unlinmted access and
unregul ated ef fort—fishers will apply effort until total
revenues equal total costs, or where all rents are

di ssi pated. Fishers invest capital and labor in the
resource beyond the point where they maximze their net
income, to the point where they just cover their costs. In
Figure 1.3 this occurs at a level of effort of Eq. This is
a stable economic equilibrium At levels of effort greater
than E;, costs exceed revenues, resulting in the reduction
of effort. At levels of effo_rt | ess than Eyq, revenues
exceed costs attracting effort into the fishery. As

Schaef er argues:

In a fishery which is a conmon property resource,
wher e anyone who wi shes to do so is free to enter,
new operators will be attracted to come into the
fishery so long as the average cost is |éss than
the average return...so that in the unrestricted

common- property fishery the effort will grow
until...the net economc yield is zero (Schaefer
1957:678) .

Far fromoptimally utilizing fisheries, analysts have
repeat edl y concluded that fishers dissipate all rents.

Rent dissipation occurs, it is argued, because of the
nature of the resource and because of a |ack of well-defined
property rights. In a fishery, fishers harvest fromthe
sane stock or stocks. A stock is jointly harvested. In
such a situation, when a fisher harvests fish, he reduces

11

the stock, i.e., he subtracts fromthe anount of fish
avai l able to be harvested in the present period, which
increases the costs of harvesting. The increased costs of
harvesting due to reducing the stock not only affect the
fisher who harvested the fish, but all fishers who fish that
stock. Fishers generate negative externalities that they do
not take into account in deciding how nuch effort to apply.
Since they do not take into account all of their costs, they
apply greater levels of effort than they would have if they
had taken these externalities into account.® Numerous
fishers harvesting fromthe same stock of fish produce stock
externalities that they do not take into account, resulting
in the application of excess levels of effort.

Fi shers apply excessive levels of effort because a |ack
of property rights fails to produce incentives to conserve
t he resourcé or limt effort. Watever one fisher does not
harvest, andther will. As Gordon states, "the fish in the
sea are valueless to the fishernman, because there is no
assurance that they will be there tonmorrow if they are left
behi nd today" (Gordon 1954:135). Scott argues that fishers
harvesting froman open access, unrégul ated fishery, heavily
di scount the future. They do not take into account the
effect their current harvests have on the size of future
fish popul ations and consequently future harvests. Fishers
mexi m ze current returns instead of the present 'value of the

future flow of fish (Scott 1955). As a result, excessive

12




levels of effort—tevels of effort beyond that needed to
optimally utilize the fishery—are applied. . According to

t he biononic nodel, fisheries are not utilized so as to

mexi m ze incone because fishers do not take into account the
stock externalities they generate. They do not take into
account the effect their harvesting has upon current and
future harvest |evels of other fishers. Consequently,
excessive levels of effort are applied resulting in the
conpl ete dissipation of rent. This is the predicted outcone
for an open access, unregul ated fishery, which, it is
preéumed, accurately portrays nost actual fisheries.

Policy Regulations Derived From The Bi ononic Mydel

The next step in the analysis is to substitute
alternative institutional arrangenments for the open access,
unlimted eff‘ort assurrPt ions to determne policy regulations
that would alleviate excessive investment in fishing effort.
Al ternative institutional arrangements nust induce fishers
to take into account the costs they visit upon each other.
The presunption has been that this can only be achieved by
an external authority inmposing order in the fishery (Gordon
1954, Scott 1955, 1979, Christy and Scott 1965, Smith 1968,
Ander son 1977, 1986, Crutchfield 1979, Pearse 1980).

"Order" frequently means defining property rights in the
fish and granting such rights to a single individual or
entity. As Gordon states:

Conmon- property natural resources are free goods
for the individual and scarce goods for society.

13

Under unregul at ed pri\}ate exploitation, they can

yield no rent; that can be acconplished only by

met hods whi ch make them private property or public

(government) property, in either case subject to a

unified directing power (Cordon 1954:135).

Only by establisﬁi ng a unified directing power will the
harvesting of fish be organized efficiently.

Until recently, the unified directing power, or single
owner, has been posited to be a government agency charged
with reducing effort to levels that meximze income. A
gover nment agency, as owner, has a variety of conmand and
control regulations it can use to limt effort. Effort
consi sts of numerous factors, such as the nunber of vessels,
their harvesting power, and the time fishers spend fishing,
each of which can be substituted for the other. To reduce
overall effort regulations nmust limt all aspects of effort.
Oherwise, if only a single aspect is limted, such as the
number of vessels that can be utilized, fishers will
substitute other factors to avoid those limts, such as
i ncreasing the harvesting power of existing vessels, or by
spending nore tine fishing.

Many regul ati ons, as Anderson argues, only partially
limt effort (Anderson 1986). Such regulations, prinmarily
devised to prevent the destruction of fish stocks, include
area and seasonal closures, and gear restrictions. Area
closures forbid harvesting of fish in specific areas,

usual Iy spawni ng grounds. Seasonal closures forbid

harvesting of specific types of fish during particular tines

14




of the year, often tines when fish are spawning. Cear
restrictions forbid fishers fromusing certain types of
gear. Since these regulations only partially limt effort,
such as the tine that can be spent fishing, or the type of
equi prent that can be used, fishers can substitute other
aspects of effort to avoid these regul ations. For exanple,
fishers can mnimze the inpact of seasonal closures by
using their existing capital equipnent nore intensively, and
by increasing their investment in variable inputs, such as

| abor, nets, etc. Fishers continue to harvest at the same
level, but within a shorter time period. This increases the
costs of fishing while failing to limt effort to a |evel

t hat maxim zes incone (Ibid:200-201). Partial limts on
effort not only fail to curb effort but they also increase

the costs of applying effort.*

Institutional arrangenments believed to limt overall
effort to an efficient level are takxes on effort, linited
access licensing, and individual transferable quotas.® By
taxing effort, the total cost of applying effort increases,
maki ng average costs greater than average revenues, causing
fishers to reduce effort. By establishing a tax at the
appropriate Ievel. fishers will be deterred frominvesting
effort in excess of that needed to mexim ze incomes. By
increasing the cost of effort through taxes, fishers will

apply effort at E; (see Figure 1.3). The resources that
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woul d have been invested in inefficient levels of effort are
now si phoned of f by the tax.

A simlar analysis applies to |licenses. Licenses are
granted to vessels, based on the presunption that vessels
are adequate proxies for total effort. Only the nunber of
l'icenses corresponding to the nunber of boats that woul d
apply an efficient level of effort are distributed. Instead
of reducing effort by increasing its cost, effort is reduced
by forcing boats out of the fishery. As a result of either
a taxing or licensing schene:

Assuming that the resources forced out of the

fishery are put to constructive uses in other

parts of the econony, the goal of fishery

regul ati on has been net. The current catch is

harvested in the nost efficient manner, and excess

resources are released for other uses (Anderson

1986: 221) .

In practice, taxes on effort have not been used to
encourage the econonic harvesting of fish.® Since effort is
constituted by a nunber of factors which can be utilized in
i nnunerabl e conbinations resulting in a variety of effort
| evel s, neasuring effort precisely enough to establish a
meani ngful tax is virtually inpossible. Even if effort
coul d be accurately measured, additional conplications arise
when a variety of stocks of fish are harvested froma single
fishing ground. Each stock possesses a different val ue.
Consequently, different tax rates would have to be devel oped

for each stock and some means of apportioning effort anong

m xed catches woul d have to be devel oped. Mal oney and
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Pear se argue:

Thi s approach thus puts rather unusual technical

and econonetric demands on the regul atory

authority, and calls for a degree of continuous,

di scrimnating adjustrment to the levies on catch

whi ch probably cannot reasonably be expected of a

public agency or regarded as acceptable to

fishermen (Ml oney and Pearse 1979: 863).

Licensing as a nmeans of limting access and effort has,
until recently, been the regulatory system nost advocated as
the neans by which a government agency, as owner of the flow
of fish, can control the activities of fishermen. Many
l'i censi ng systens, -however, have not produced the intended
out comes because, in practice, |icensing systens do not
limt total effort. Also, such systems may conflict with
institutional arrangenents devised by fishernen that
regul atory agencies fail to consider (Mitthews 1988,
Marschak, et.al. 1989). )

One of the nost c]ocumented cases of licensing failure
occurred in the British Colunbia salnmon fisheries (Fraser
1979, Pearse and Wlen 1979, Rettig 1984). 1In 1969, a
conprehensive |icensing systemwas inplenented to protect
the sal non stocks and to elimnate economc waste in the
formof overcapitalization. No additional vessels were
permitted to enter the fishery and each existing vessel was
granted either a pari—'ti me or full-time |license which was
transferabl e upon sale of the vessel. The fleet was to be
réduced by phasing out part-tinmers, and by governnent

buyouts of existing vessels. Initially no limts were
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pl aced on vessel size so t-hat smal l er vessels were retired
while larger vessels were introduced. The system was
amended tying licenses to vessel tonnage, so that in
purchasing a license a fisher was also linmted in the size
of vessel he could utilize. |In spite of this, effort
expanded, although at a slower rate than prior to the
introduction of the licensing system (Pearse and Wl en
1979). Thus, the licensing system not onI.y failed to reduce
effort, it even failed to hold effort constant. The outcone
of the British Colunbia licensing systemhas been replicated
in other systems, such as the Japanese tuna fishery (Keen
1973), Australian scallop fisheries (Sturgess, et.al. 1982),
Australian rock |lobster fisheries (Meany 1979), Al askan

sal non fisheries (Koslow 1982, Keen 1988), Canadian Pacific

herring fisheries (Keen 1988), and the fisheries along the

eastern coast of Canada (Matthews and Phyne 1988).

Li censes do- not work because they do not limt total
effort. Fishers who renmain in the fisheries engage in
capital stuffing (Copes 1986). They increase the anmount of
effort the renmining vessels can produce. For exanple, in
the Japanese tuna fishery crew quart-ers in many boats were
reduced to increase the size of the hold, and holds were
lined with plastic to store fuel which increased the range
of the boat (Keen 1973). These actions increase the |evel
of effort of the remaining boats, thus foiling the attenpt

to reduce effort to economcally efficient |evels.
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I'n other instances, |icensing systems have failed
because they conflict with institutional arrangenents
established by fishers, with fishers acting so as to limt
the inpact of the licensing system For exanple, Anthony
Davis, in a study of small boat fishers in southwest Nova
Scotia, conpares How the fishernmen have organized their
fishery in contrast. to how the Department of Fisheries and
Cceans (DFO has attenpted to organize it (Davis 1984). The
smal | boat, inshore, fishers of Port Laneron Harbour, Nova
Scotia, have carefully crafted rules concerning access and
use of their fishery. They have a defined fishing area from
whi ch they nmay exclude fishermen fromother harbors. Wthin
their fishing ground they have reserved different areas for
specific types of gear. Longlines, handlines, and gill nets
used to fish for herri‘ng, mackerel, cod, haddock, and
halibut, all have designated areas. In addition, the
fishers have divided the |obster grounds anong \t hemsel ves.

As Davis states:

Use patterns reflect practical and informal
resource managenent strategi es devel oped by a
comunity of fishernen through years of
experience. Their know edge of the relations

bet ween species, as well as the
conposition/conplexity of the resource zone, is
expressed in terns of the exploitative strategies
that they pursue, and in the partition of the zone
into use areas (Davis 1984: 145).

Wi le these rules constrain the activities of fishernen they
also permt flexibility. The fishers can fish for any type

of fish they want, and they can switch to whatever type of
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gear they prefer. They are not locked into a particul ar
type of fish or gear. .

DFO of ficials, however, do not recognize the
institutional arrangements of the Port Lameron Harbour
fishers. Fisheries are assuned open access and unregul at ed
requiring the federal government to intervene to ensure the
econom ¢ use of fish resources (1bid:153). The DFQ in the
early 1970s, inposed a system of quotas and |icenses
affecting the Atlantic coast of Canada. The purpose of the
l'icenses and quotas was to limt access and reduce effort.
Fi shermen had to purchase a general commercial fishernen's
license as well as licenses to fish with particular types of
gear. The response of the fishermen was to purchase many
different types of licenses so that they could not be
excluded fromfishing, even if they did not intend to ever
use a type of gear for which they had a license. As a
result the DFO issued nore licenses than it intended. To
limt the flow of licenses it inposed stringent requirenents
for their acquisition, in addition to linting the nunber of
l'icenses available. This created hardships for the Port
Lameron Harbour fishers because they had not purchased
licenses for gear that they used to catch bait, as opposed
to gear they used to catch comrercial fish. In the md-
1970s, fishers were suddenly cutoff fromtheir supplies of
bait. After a wave of protests involving fishers from other

harbors, the DFO reopened the application process |ong
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enough for fishers to gain licenses that .allowed themto
fish for bait. '

Davis argues that the licensing systemof the OFO
failed be'cause officials did not take into account both the
local conditions facing fishers, and the strategies that
fishers uti I.i ze. DFO officials attenpted to limt access by
issuing licenses assunming fishers would only purchase
licenses for the use of one or two types of gear. Fishers,
however, purchased nunerous licenses to maintain their
flexibility in fishing a variety of stocks with a variety of
gears. As a result the DFO issued nore licenses than it

expected and:

Instead of stabilizing or reducing specific types

of exploitative activities, DFOs practices have,

in fact, directly expanded (at least in

sout hwestern Nova Scotia) the potential nunber of

smal | boat producers (Ibid: 158).
Davi s questions the necessity for a |licensing system for
inshore fishers, given the institutional arrangenents they
have designed. Instead, he argues, licenses and quotas
shoul d be directed at the large scale offshore fishing fleet
that nore nearly resenbl es an open access fishery. By
ignoring local situations and inposing unnecessary and
costly regul ations, the Canadi an governnent has not only
interfered with the successful operation of self-governing
institutions, but it has generated unintended consequences.

Gven the failure of licensing systems in reducing

effort, advocates of the bionom c nodel now argue that full
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“ie., total allowable catches (TACs).

ownership rights in the flow of fish should not be vested in
a governnent agency. Rather, individual fishers should be
granted full ownership rights in a portion of the flow of

fish through individual transferable quotas (1TQ). Each

fisher would have the right to harvest a certain nunber or
amount of fish. As Scott states:

I n consequence we have cone to prefer over fishing

l'icenses a system of catch quotas or |anding

rights, each assigned to a vessel or
captain...ldeally, they would be denom nated in
nunbers of fish, and subdivided as to place of
capture, species, and perhaps tine. They would be
transferabl e and perhaps auctioned anew every year

or so (Scott 1982:795).

The attenpt is to encourage fishers to harvest fish
efficiently by granting them individual private property
rights in fish. Al though a system of individual
transferabl e quotas woul d give fishernen direct ownership in
a portion of fish, a government agency would still pl ay a
significant role as admnistrator of the system Each ITQ
system woul d vary -SOﬂEV\hat due to specific circunstances,
but a typical systemwould work as follows. First, the
agency woul d establish the amount of fish to be harvested,
The agency woul d
presumably establish an appropriate discount rate, and would
take into account the effects of the fishers' activities
upon each other, and upon the stock of fish. The agency,
with this information, would determ ne the anount of fish
that could be harvested so as to maxim ze the net present

val ue of the fish.
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Second, the agency \AoLlId i ssue quotas denoninated in
nunbers of fish, the sumof which would be the total anount
of fish to be harvested. In the initial period fishers
woul d purchase quotas fromthe agency, but thereafter they
woul d purchase quotas fromeach other. Gven the security
that individual private property rights in a portion of fish
woul d afford, fishermen would not attenpt to expand their
effort in conpeting for as nuch of the catch as is possible.
Instead, given rights to a specified nunber of fish,
fishermen woul d organi ze their harvesting activities so as
to maximze their incone.

In order to retain efficient fishers while excluding
inefficient ones from fishing, individual quotas would have
to be transferable. Initially the total allowable catch
permtted by the quotas would be insufficient to keep all
exi sting boats operating at full capacity. Additional
income could, therefore, be gained by sone boat operators
purchasi ng the quotas of other operators. As Copes
expl ai ns:

There should be a reasonabl e expectation that the

prospect of rents will lead nore efficient

operators to buy out the quota entitlenents of

less efficient operators. Thus, quota rights

woul d be consolidated in the hands of the nost

efficient operators who would be able to fish full

time and reduce unit costs of operation. In the
process both buyers and sellers of quota rights

could share in the net benefits of the rents that

woul d be generated (Copes 1986: 280).

I TQs, by giving fishermen secure rights in a specific anount

f
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of fish, would result in fishermen efficientl y organizi ng
their harvesting activities.

' Since I T have only recently been advocated in
academc circles, little opportuni ty has existed to put such
systens into place and evaluate their performance.

Nevert hel ess, several scholars argue that 1T will fail to
i nduce econom cal ly efficient harvesting of fish because of
the nature of fish popul ations, and because of various
incentives that will mtigate the effects of IT@G (WIson
1982, Copes 1986). First, many fish popul ati ons are not
stabl e, producing highly variable nunbers fromyear to year.
Because of this variability in many fish popul ations,
establishing total allowable catches (TAGs) is inpossible.
The sizes of different fish popul ations cannot be predicted
in advance so that a neani ngful TAC cannot be esti nﬁt ed
(Copes 1986) .

Second, nany- fish popul ati ons exhi bit seasonal and
spatial variation. Fish are |ocated nearer to shore during
sone parts of' the year reducing traveling costs. Also, fish
are nore abundant during particular times of the year. As a
consequence, even with ITCs, fi shers: w || engage in capital
stuffing to catch as great a proportion of their quota as
possi bl e when fish are abundant, and on those grounds that
are nmost productive. Stock externalities will not sinply
di sappear under a systemof |TQ. Excess investnent in

effort will continue even under a system of |TGQs.
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Third, other adverse consequences may occur that are
rarely taken into account. For exanple, if the value of
fish is high, fishers may engage in quota busting (Copes
1986). If the tenptation is great enough fishers nay
harvest nmore fish than their quota permits. Also, fishers
may engage in high grading. |If a specific size of fish is
particularly valuable, fishers may fill their quotas with
the nost val uabl e size of fish, dunping those that are not
as val uable. High graai ng produces high nortality rates for
the fish that are returned to the ocean.” Both quota
busting and high grading result in inaccurate catch records
making it even nore difficult to establish useful TACs.

As Copes argues, the sane process that occurred with
licensing systens is now threatening to occur with | TGs.

When licensing systems were first advocated and

theoretically shown to rationalize the use of fisheries, the,

anal ysis was based on a series of sinplifying assunptions
that precluded consideration of practical problens that
could arise. This is nowoccurring inrelation to ITQ. In
a stable and predictable world, where fish are honogeneously
distributed in space and tine, and where every individual

al ways follows the rules, (or where the costs of nonitoring

and inposing appropriate sanctions are low), ITQ wll work

as predicted (Copes 1986:288). These attributes do not

characterize nost coastal fisheries. Consequently, there is
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good reason to be skepticall of the possibility of ITQs
resol ving the problem of stock externalities.

The policies derived fromthe bionom c nodel have
failed because the nodel is too highly sinplified to be used
to derive applicable policies. Fishing grounds are not
constituted of a single stock of fish uniformy distributed
across space. Rather, multiple stocks of fish inhabit nost
fishing grounds, stocks whose popul ations fluctuate
unpredi ctably, creating significant difficulties in defining
meani ngful quotas or efficient levels of effort for
particul ar stocks of fish (see Chapter Two for a nore
indepth discussion). In addition, in many situations in
whi ch policies derived fromthe bionom ¢ nodel have been
applied, institutional arrangenents have already existed,
affecting the inplenmentation of such policies, and the
outcomes they were designed to achieve. Instead of being
applied in an institutional vacuum they have-been applied
in institutionally rich environments. Oversinplification
and the existence of prior institutional arrangenents have
adversely affected the efficacy of policies derived fromthe
bi onom ¢ nodel .

In addition, enpirical tests that apparently support
the applicability of the bionomc nodel as a policy nodel
are being called into question. For exanple, one of the
nost widely cited enpirical tests in support of the biononic

nmodel is a st'udy by Bell of the western Atlantic |obster
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fishery stretching along the coast of North Anerica from
Labrador to Delaware (Bell 1972). Using catch and effort
statistics for 1950-1966, Bell estimted a production
function, as well as long run average cost and |long run
margi nal cost curves for the lobster fishery. Based on
these estimates, Bell argued that twice as nuch effort was
enployed in the fishery as was needed to harvest the anmount
of |obster that would produce the nmaxi mum econbn"i c yield
(Ibid:156). The consequence of such excessive effort would
be, Bell argued, the eventual destruction of the |obster
resource.

Townsend has shown, however, that Bell's biononic nodel
only fits the data for the period he exam nes, and that
Bell's work is msleading (Townsend 1986). Townsend
utilized catch and effort data from 1950 through 1979. From
1966, when Bell's daté ends, until 1979, effort increased
approximately 2.3 times (Townsend 1986:282). At that |evel
of effort, Bell predicted resource destruction (Bell
1972:154), however, actual |andings remai ned constant
(Townsend 1986:282). The | obster resource was not
destroyed. The posited relationship between yield and
effort in the biononic nodel failed to hold.

Townsend argues that Bell's analysis is also msl eadi ng
- because he nakes inferences outside of the range of his
data. Both the maxi mumecononmic yield (MEY), and the

maxi mum sustai nable yield (MsY) that Bell derived fromhis
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nmodel lay outside of his data. "Bel I, whose effort data
ranged from 513,000 traps to 949,000 traps, predicted that
MEY woul d occur at 433,000 traps and MSY at 1,030, 000
traps"(lbid:281). Bell fitted a small portion of the
positive sloped segnent of the Schaefer curve, but he did
not validate the negatively sloped portion of the curve
(1'bid:287). Yet, that portion of the curve is crucial to
his argument that "overfishing" commonly occurs in fisheries
(Bell 1972:155).

Townsend argues that since the |obster fishery was
considered one of the most successful applications of the
bi onom ¢ nodel, and that the nodel does not meaningfully
describe the fishery, the useful ness of the nodel in general
i's questionable.

The Schaefer nodel renmins the preem nent )

pedagogi cal nodel of fishery economcs, and that

position is not based upon enpirical applications.

The Schaefer nodel succinctly illustrates how

bi ol ogi cal factors and economc factors interact

to create a stock externality. The sinplification

inherent in this nodelling may be too great to

warrant enpirical application (Townsend 1986:290).
Townsend argues that while the bionomc nodel may be
met aphorically powerful, it should not be used as a
managenent tool to derive policy regulations (Ibid).

A Dfferent Approach to the Analysis of Fishery Situations

In this study, instead of attenpting to replace the
bi onom c nodel, | wll focus upon questions that the

bi onom ¢ nodel cannot address. The attenpt, in this study,

is to understand the existence of the institutional
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arrangenents fishers have devised to govern their harvesting
activities, the types of problenatic situations fishers have
addressed, and the perfor mancé of the fisher designed
institutional arrangements. Wile the two approaches—he
bi onom ¢ and the institutional —share a common concern with
stock externalities, the two exam ne different questions.
The bi onom ¢ nodel exam nes the harvesting behavior of
fishers in a very well specified situation. The approach
that | develop in this study exanmines not only fishers'
harvesting behavior but also their acts of collective
action.

I'n devel oping an institutional approach to the analysis
of fishery situations, | adopt assunptions and thenes froma
devel opi ng body of thought that broadly includes work from
political science, economcs, |law, and anthropol ogy i n which
the focus is upon expfai ni ng the energence of institutions,
.their function, and their performance.® This approach
differs fromthat inplicitly taken in the biononmc nodel in
nunerous ways, but the factors | will focus on are the
characteristics of the goods being produced and the
facilities that produce them the nodel of the individual,
the inportance of collective choice, the nature of
institutional devel opment, and the eval uation of
institutional performance.

Ihe Physical Environnent

The characteristics of the goods being produced and the
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facility that makes them avail able affect the existence and
extent of interdependencies anong individuals (Ostrom and
Ostrom 1977a, Bl onqui st and Gst rlom 1985, Schmid 1987,
Gardner, Ostrom and val ker 1990). Inrelation to fisheries,
it is difficult and costly to exclude_ fishers from accessing
the fishing grounds. Fishing grounds cannot easily be
"fenced". A single fisher would find it costly to exclude
all others, therefore, fishing grounds are subject to joint

use. Morre than a single fisher can access grounds and

. harvest fish. The fish that one fisher harvests, however,

are not available for other fishers to withdraw. Fish
within the jointly used fishing grounds are subtractable.
The catch of one fisher affects the anount of fish that can
be harvested by' other fishers utilizing the sanme ground.
Joi ntness of use of fishing grounds and the
subtractable nature of fish nmean that fishery situations are
characterized by high levels of interdependence anong
fishers. Fishers utilizing the sane grounds and harvesting
fromthe same stocks of fish affect the actions of each
other and the outcones that each achieves. Cose
interaction can produce problematic éituati ons for fishers.
As discussed earlier, problens arise because nunerous
fishers are acting within the finite space of a set of
fishing grounds. Fishers can fight over the nost highly
val ued spots within those grounds. O, in harvesting fish,

fishers can set gear too close together with the gear
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beconmi ng entangl ed or destroyed. Thus, how fishers utilize
t he space of fishing grounds can be problematic. Problenms
al so arise because nunerous fishers are harvesting fromthe
same stocks of fish. Fishers in harvesting fish draw down
the stocks, increasing the costs of harvesting for all
fishers, as pointed out in the bionomc nodel.

In comng to understand proéesses occurring within
fisheries, characteristics of the physical environnent of
fisheries nust be taken into account. That environnent
presents a variety of problens for fishers, and constrains
the actions they can take. It is the nature of the
interactions anmong fishers that present problens that nust
be resolved, and these interactions are fundanentally
condi ti oned by the physical environments of fisheries. To
understand the actions fishers have taken and the
institutions they hav:e created requires that the various
characteristics of fishing grounds and stocks of fish be
taken into account (see Chapters Two and Four).

Models of the |ndividual

In order to explain how individuals act within
particul ar physical environnents a nodel of their behavior
must be posited. Wat are reasonabl e expectations
concerning the actions of individuals in a particul ar
environment? In the case of the bionomc nodel, a stable
physi cal environnment w th no uncertlai nties creates a

reasonabl e expectation that individuals possess conplete
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information about their environment, that they can assess
the consequences of the-various actions that they may take,
and choose those that provide themthe greatest benefit,
given the situation, and the actions of others.®

once the environnment of fisheries is no |onger
characterized as stable and highly certain, and, instead,
consi dered variabl e and conpl ex, reasonabl e expectations
about the actions of individuals nmust change. |ndividuals
no | onger can be expected to possess conplete infornation
about their envi r-onrr,ent, assess the consequences of various
actions that they nay take in light of the actions of
others, and choose the action that provides the greatest
benefits. Rather, given uncertainties in the physical
environnent, it is reasonable to assune individuals act as
fallible learners (Gstrom 1990), or that they are boundedly
rational (WIIlianson 1985). Individuals "engage in a
consi derabl e amount of trial and error |earning" (Gstrom
1990: 51). They take actions w thout know ng the
consequences of their acts, and they nay achi eve positive
out comes, or they may bring on disaster (Gstrom 1990). Over
tine, however, at least in relation to those aspects of
their physical environment that remain relatively constant,
fishers can accunulate information that can assist themin
choosing actions that result in outconmes that provide

greater benefits. Over tinme, individuals, as fallible




| earners, nmay choose actions that result in nore desirable
out comes
. .

Langl ois (1986) argues that a change in the nodel of
the individual is required for another reason. He argues
that individuals in economc nodels, such as the bionomc
nmodel , are portrayed as being "passive reactors" (Langlois
1986:3). They respond to the incentives that are presented
themin a predictable way, i.e. they maximize their utility
however, they cannot react to their environnent by changing
it. Individuals are trapped in the situation in which they
find thenselves. |If the outconmes they achieve are
undesi rabl e they cannot change the situation. Sone external
authority nust intervene to change the structure of the
situation so that in responding to the incentives the new
situation provides,_rndividuals achi eve desired out cones
In other words, individuals, as portrayed in the bionomnc
nodel , are incapable of engaging in collective choice

processes.

Col | ective choice processes involve individuals
devising and agreeing to follow rules that structure their
day-to-day activities (Kiser and Ostrom 1982). Individuals
specify the actions they nust, may, or nust not take in
undertaki ng particular actions. By changing the rules that
structure daily activities, the actions that individuals

take and the outcones they receive may also change. In

33

order to explain and anal yze the variety of institutiona
arrangenents that exist in relation to nany coasta
fisheries, fishers cannot be presuned }o be passive
reactors. Fishers are instead presuned capabl e of devising
rul es that govern their day-to-day harvesting activities
The questions that nmust be addressed are under what

ci rcunmstances do fishers choose to eﬁgage in such action
for what purpose, and what outconmes are achi eved through
such action.*

Intertenporal Process of |nstitutional Change

I'n engaging in collective choice processes to change
the rules that govern their activities, fishers change the
situation in which they act. The new situation nay
structure the actions of fishers so that they avoid the
probl ems they once faced, but the new situation may itself
generate different problens, or present different challenges
to the fishers. For instance, in devising rules that limt
the types of technology that can be utilized, fishers may
resol ve problens that had arisen over gear entangl enent and
destruction, but such rules may limt their ability to adopt
newer forns of technol ogy that could reduce the costs of
harvesting. Institutional change at one point in tinme does
not resolve all problens a group of individuals may face for
the rest of tine. Consideration nmust be given to the

consequences of new arrangenent s.
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W lianson (1985), in his work on transaction cost
econoai cs, pays careful attention to what he calls ex ante
and ex post aspects of contracting, Ex ante aspects involve
characteristics of the situation before the contract is put
into place, whileex. post aspects involve characteristics of
the situation after a contract has gone into effect.

W lianmson argues that the entire process of contracting
must be understood, and not just the ex ante aspects, such
as the problemthat needs to be addressed, or just the ex
post aspects, such as the outcones a particul ar
institutional arrangenent, or contract, brought about. In
addressing probl ematic situations, or in addressing exchange
rel ati onshi ps based on contracting, attention nust be pai d.
both to the institutional arrangement being proposed to
address the problem as well as the incentives such an
arrangerrént creates ohce put in place, and problens that nay
ari se aftler its inplenmentation. Processes may need to be
established that permt fishers to nake additional changes
to institutional arrangenents that have been established.

Eval uation of Institutional Arrangenents

Eval uating the performance of institutional
arrangenents fi she_rs have devi sed shoul d invol ve conparing
outcomes actual institutional arrangements have produced,
rather than conparing outcones actual institutions have
produced agai nst outcomes produced by "ideal" institutional

arrangenents (Dahlman 1979, WIIlianmson 1985, Langlois 1986,
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Schmid 1987).' The latter case is what often occurs in
relation to the bionomc nodel. The bi onom c nodel Ll

establishes an ideal outcone where all fishers are

e

si mul taneously maxinm zing their incomes. This outcong,

however, cannot be achieved in actual fisheries because of %

the uncertainties arising fromthe physical environment and
the institutional environment. Al outconmes occurring in
fisheries, when conpared with outconmes arising fromthe
ideal case, will be inefficient. An alternative approach is

to conpare outcones fishers achieve under different

institutional arrangenents. Such conparisons pernit an it
under st andi ng of the operation of actual arrangenents, and

why different arrangements structure outcones in alternative

ways. Information concerning differences between different
institutional arrangenents provides useful guidelines for
individuals in devising, altering, and eval uating existing

arrangenents.

An institutional approach differs fromthe approach
underlying the biononmc nodel in a variety of ways. The
physical'environnent and the constraints and challenges it
presents fishers is explicitly taken into account. In
addition, fishers are considered capable of undertaking
institutional change in addressing problens they confront
instead of passively reacting to the situations in which
they operate. The challenge becomes one of understanding

both the circunstances under which fishers are likely to
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engage in institutional change, and the types of
institutions they devise to resolve problens they face.

Al'so, as fi shers' engage in institutional change, they effect
the structure of the environnent in which they operate. New
incentives are established to which fishers may respond in
unanti ci pated ways, requiring that they change their
institutions once again. Finally, to understand how
institutions structure actions individuals take and outcomes
they achieve requires that conparisons occur between actual
institutional arrangenents rather than ideal types.

In utilizing an institutional approach in this study I
take a highly microanalytic stance. | focus exclusively
upon the institutional arrangements that fishers have
devi sed, their structure, and the outcomes fishers have
achieved. | do not -e3<am' ne the larger institutional
environnents in which the fisher designed arrangenents
operate, and how the larger institutional environments have
affected their design and perfornmance. For instance, | do
not conpare the differences between fisher organizations in
one country as opposed to another country. | have chosen a
ai croanal ytic focus, not because an institutional approach
requires it—t does not. | have chosen this approach
because little is known or understood of these arrangenents,
and an inportant first step is to understand how they are
desi gned, for what purposes, and how they perform Once

this is acconplished, a logical next step to take is to
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expand the analysis to include an explicit consideration of
the larger institutional environnent within which fisher
organi zations operate, and explore how wi der envi ronment s
affect fishers' abilities to organize and to nake changes to
institutional arrangenents.

I'n devel oping an institutional approach in relation to
coastal fisheries, and in testing hypotheses derived from
this approach, | have utilized data collected fromin-depth
case studies of actual coastal fisheries. A requirenent
used in selecting case studies was that the case author had
to report the rules that fishers utilized to organize their
harvesting of fish. After exam ning hundreds of documents,
thirty case studies were found that reported evidence of
institutional arrangements that fishers had devised.
These coastal fisheries are located around the world. No
enphasis is given to a particular area of the world rather
than ot her areas, although seven of the thirty coastal
fisheries are located in Canada (see Appendix 1).

In the followi ng chapter | explore problenms of harvest
that fishers comonly face, and which of these problens
fishers are nore likely to address by cooperating to engage
ininstitutional design. |In Chapter Three, based upon an
exam nation of the econonics of property rights literature,
| establish expectations concerning the performance of the
institutional arrangenents fishers have devised. Follow ng

Chapter Three is an appendi x that describes the research
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met hods | have used and that provides a brief introduction
to the case studies | have utilized. Chapters Four and Five
involve testing the expectations that energe from Chapters
Two and Three concerning the conditions under which fishers
are likely to organize, the problens they are likely to
resolve, and the perfornmance of the institutional
arrangenents. Chapter Six, the concluding chapter,

summari zes the argunent, explores the inplications and
consequences of the findings for public policy, and points

to future avenues of research.
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1. The equation has one other equilibrium where P;-0,
however, it is not stable. |If P is perturbed so that it is

greater than zero, the population size will then increase to
H.

2. O as Cordon states:

So it is with every productive enterprise—the
measure of its own contribution to human economi c
wel fare is determned by its net output, after the
costs of the factors necessary to that output's
producti on have been deducted (CGordon 1953:443).

3. Smth labels these stock externalities and they arise
because "No individual conpetitive fisherman has control
over popul ation size as a private decision variable yet
inters as a paraneter in each fisherman's cost function*
(Smth 1968:413, Smith's enphasis). ’
4. Essentially the argument is that regul ations designed to
prevent the decimation of fish stocks induce inefficient
harvesting patterns.

it

5. These arrangenents are believed to induce the efficient
harvesting of fish as well as prevent stock destruction.

6. Fishermen are still taxed for other purposes. The point

is, is that taxes have not been used as a nmeans of inducing
econom c levels of effort.

7. As Howel | and Langon (1987) argue, the practice of high
grading, or discarding, is little studied. Thus a
significant negative inpact on fish stocks in rarely taken
into account. In their study they found that 20% of the

catch of flounder fromthe conmercial trawl fishery in the
Gul f of Maine was discarded.

8. In economcs this approach is known as the New
Institutional Economcs (WIIlianson 1985); in political
science work on institutions is often associated public
choi ce/ social choice traditions; in anthropology work on

institutions is found in econom c anthropol ogy (Pl attner
1985) .

9. As Gstromexpl ains:

In sinple and clear-cut, operational situations
involving certainty or know probabilities, | am
willing to assune that individuals undertake a
conplete analysis of all alternatives and outcomnes
and deci de on that course of action that maxim zes
expected utility (Gstrom 1990: 50).
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10. Engaging in collective choice, or designing
institutional arrangenents, provides another source of
uncertainty for fishers in addition to the physical
environnent in which they operate. As fallible |earners,
fishers cannot determine with certainty the possible
outconmes that institutional arrangenents nake possi bl e.
Fi shers face uncertainty concerning the operation of the
institutional arrangements that they devise,

11. See Conmon Pool Resource Bibliography:

(1989), for an annotated bibliography of all
docurent s exam ned.

Fi sheri es
fishery
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‘CHAPTER TWD
COASTAL FI SHERI ES DI LEMVAS

In Chapter One | di_ scussed a bi ononic nodel of
fisheries that has becdma the basic analytical tool used by
scholars and public officials both to organize the way they
vi ew coastal and ocean fisheries and to propose policy
alternatives. The bionomc nodel is utilized as if it were
a general nodel, however, because it is based on very
specific assunptions that are only infrequently approxinated
in natural settings it is better thought of as a speci al i zed
nodel of fishéry situations. The highly spec_ific
assunptions that are made as an essential part of the
bi onom ¢ nDdei relate to the nature of the fish popul ations,
to the attributes of the fishers and their control over fish
popul ations, and to thé institutional structure.

The biononic nodel is based on an assunption that there
is a stabl.e honogeneousl y d.i stributed fi sh pobul a_lti on. The
only inportant variables that presunmably affect ;[he ’
harvestabl e yield of the fish popul at ion are under the
control of the fishers and relate to the amount of effort
devoted to fishing. In addition, fishers are presuned to
have perfect information about the nature .of the fishery and
their cunul ative effect on it. Fishers are also viewed as
having simlar skills, information, and assets.' Finally,

institutional arrangenents that both limt access and
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regul ate effort are assuned not to exist. Fisheries are not
governed by any arrangenents. The central concl usion
derived fromthe biononic nodel is that fishers are caught
in an institutional vacuumthat produces perverse incentives
| eadi ng to overproducti on.

Many fisheries do not exhibit the characteristics
defined in the biononmic nodel. Instead, they are
characterized by multiple, fluctuating stocks, and
het er ogeneous distributions of fish over space and across
time. Also, fishers are not identical in their skills,
information, or assets, which conbined with the physical
environnent can potentially lead to technol ogical
externalities of production, assignnent problens, and stock
externalities. Finally, in many instances, fisheries are
governed by institutional arrangenents that both limt
access and regul ate harvest i ng activities. Because the
bi onom ¢ nodel predicts that fishermen will not organize
thensel ves to create institutions, it does not explain the
considerable variation in institutional arrangenents that
are observed to exist in coastal fisheries.

To inmprove policy analysis, theoretical tools are
needed to provide an expl anation of why and under what
conditions fishers organi ze (or fail to organize) their
harvesting activities, so as to gain better outconmes than
those yi el ded when they follow uncoordinated, individual

strategies. In this study | develop a nore general
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theoretical explanation for why and under what conditions
fishers organi ze thensel ves. The theoretical explanation
will be used to generat e enpirically testabl e hypot heses.
This explanation is structured by fhe nmore general franmework
of institutional analysis which is based on work from
diverse disciplines of political science, econonics, and
law, and continues to be devel oped and refined by numerous
schol ars (Kiser and Ostrom 1982; E. Gstrom 1986, 1990;
QCakerson 1986; Bl onqguist 1987; Tang 1989; Gardner, Gtrom.
and Vil ker 1990).

In presenting a theoretical explanation of why fishers
have engaged in self-organization to solve collective
problems, | first define common pool resource situations and
di l emmas, and how the physical world affects the conplexity
of dilemmas that fishers often confront. Next | exam ne
what constitutes rational behav.i or in an uncertain setting,
such as coastal fisheries. Finally, | explore the
circumst ances under which fishers are likely to engage in

institutional design to resolve dil emas.

Coastal _Fisheries _as_Common Pool Resource
Situations_and D | emmas

Al coastal fisheries may be characterized as common

pool resource situations (Gardner, Gstrom and Wal ker 1990).

For a comon pool resource situation to exi st, the resource,
i.e., the fishing grounds, nust be subject to joint use.
More than a single fisher or teamof fishers must harvest
fi sh fromthe resource. The situation involves individuals
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acti ng-i n interdependent ways. The outcone a single fisher
achi eves depends not only on her own actions, but also on
the actions of the other fishers using the sane grounds.

In addition, in a common pool resource situation, the
flow of units through the resource nust be subtractable.
The fish that are harvested by one fisher are not available
for harvest by other fishers. The condition of
subtractability separates public good situations from conmon
pool resource situations. In the case of public goods the

“units appropriated are nonsubtractable. Units appropriated
by a single individual do not subtract fromthe flow of
units nade avail able by the resource (Gstrom and Gstrom
1977a). Thus, a common pool resource situation is
characterized by a jointly used resource, i.e., fishing
ground, that makes available a flow of subtractable units,
i.e., fish. .

Wiile all coastal fisheries are cormon pool resource
situations, only sone may be characterized as conmon pool
resource dilemms. For a dilemm to exist two additional
condi tions nust be met (Gardner, Gstrom and WAl ker 1990).
First, the strategies that the fishers pursue nust result in
suboptimal outcomes. As Gardner, Gstrom and Val ker
expl ai n:

The strategies of the appropriators, given a

particular configuration of the physical system

technol ogy, rules, market conditions, and

attributes of the appropriators, leads to

subopti mal outcones fromthe perspective of the
appropriators (Ibid:336).
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Second, alternative strategies nust exist that are more
efficient than current strategies, and these alternatives
nust be constitutionally feasible. That is, "given existing
rules for institutional change, there exists a necessary
consensus for such change" (lbid). For a coastal fishery to
be characterized as a comon pool resource dilemma fishers
nust be pursuing strategies that resﬁlt in suboptimal
outconmes and alternative feasible strategies that are nore
efficient than current strategies nust exi ét.

Conmon pool resource dilemmas that fishers typically
experience are stock externalities, technol ogical
externalities, and assignnment problems (Gardner, Ostrom and
Val ker 1990).2 As discussed in Chapter One, the bionomic
nmodel assunes a honogeneous distribution of fish over space
and time and identical fishers harvesting fromthe stock of
fish. Gven this environment, which lacks any institutional
constraints, the dilemm that arises is one of stock
externalities. The dilema arises because fishers are
withdrawing fish fromthe same stock without taking into
account the effects their harvesting has upon each ot her,
both in the present time period and future time periods, as
di scussed in Chapter One. Wen a fisher harvests fish, he
subtracts fromthe anount of fish available to be harvested
now and in the future, increasing the costs of fishing.

Fi shing costs increase because greater amounts of effort are

required to search for and catch the fewer remaining fish.
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The increased costs of harvesting due to reducing the stock
not only affect the fisher who harvested the fish, that is,
the fisher who generated the costs, but all fishers who fish
that stock. These costs, produced individually but
externalized to other fishers, are stock externalities.?
Anot her dilenma fishers potentially face in natural
settings are technol ogical externalities. To understand the
full range of technol ogical externalities, one needs to
change the assunption made in the bionom c nodel of
honmobgeneous fishers using the same technol ogy.
Technol ogi cal externalities are produced when fishers
physically interfere with each other in harvesting fish.

W son defines technol ogical externalities as:

gear conflicts or other forns of physical

interference which arise because fishermen often

find it advantageous to fish very close to one

anot her (WIson 1982: 423).

Smith defines themsinilarly:

externalities may al so enter via crowding

phenormena: |f the fish population is highly

concentrated the efficiency of each boat may be

| owered by congestion over the fishing grounds

(Smth 1968: 413) .

Technol ogi cal externalities may be produced by direct
physical interference between fishers when their gear
becones entangl ed. For instance, nobile gears can be swept
through an area where fixed gears are set destroying the
fixed gears and possibly the nobile gears. Direct physical

interference, however, does not require different types of
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gear to occur. Entangl enent and gear destruction can occur
by setting - the sane type of technol ogy too cl ose together.

Technol ogi cal externalities may also be prdduced by
indirect physical interference. Gear does not becone
entangl ed or destroyed, but it is set so close together that
the flow of fish anong gear is obstructed. For instance, a
fisher sets her net so that the nouth of it opens into a
current which directs fish into her net. Another fisher
generates technol ogical externalities for her by setting his
net directly in front of hers, capturing nost of the fish
that woul d have flowed into her net. Thus, technol ogical
externalities are produced by gear entangl ement or by
crowdi ng of gear.

Changi ng anot her assunption of the biononic nodel, that
of fish distributed evenly across space and tinme, produces
another dilemma for fishers—assi gnnent problens (Gardner,
Cstrom and Wl ker 1990). Fish are unevenly distributed’
across fishing grounds, congregat i'ng in areas that provide
food and shelter. Consequently, particular areas or spots
of the fishing grounds are nore productive than others, wth
fishers desiring to fish the nost prbductive spots.
Assignnent problems arise when the nunber of fishers exceed
the nunber of productive fishing spots. Problens arise over
who shoul d have access to the productive spots and how

access should be determined. Failing to solve assignnment
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probl ens can lead to viol ence anong fishers and increased

production costs.

Rent _Dissipation Cccurring Wth Comon Pool _Resource
D | emmas

The result of stock externalities, technol ogical
externalities, and assignment problens is rent dissipation.
As defined in Chapter One, rent, or incone, is maximzed
whenever narginal revenue is equal to marginal social cost.
Revenue neasures what people are willing to pay for fish,
whereas "costs represent the value of the next best us.e of
the inputs necessary to produce the effort used to catch the
fish" (Anderson 1986:33). A stock of fish is utilized nost
efficiently when fishers operate where their narginal

revenues equal marginal social cost. As Anderson expl ains:

what is desirable about this point is...that
society's inputs are not being used to exploit the
fishery unless using themin the fishery 1s their
hi ghest val ued use (I bid).

Rent di ssi pation occurs whenever marginal revenue is
not equal to nmarginal social cost. In the case of coastal
fisheries rent is dissipated because costs typically exceed
revenue. Resources are used to harvest additional fish that
are taken "at a cost greater than their value to consuners"
(I'bid). Stock externalities result in rent dissipation

because:

each individual fisherman cannot perceive the
margi nal external costs of his fishing activity on
the rest of the fleet. Consequently, fishermen as
a whole tend to conmt too much capital and | abor
to the fishery, i.e., too much fishing effort

(W1 son 1982: 423- 424) .
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Since fishers do not take into account their full costs of
harvesting they apply higher levels of effort than is
necessary to harvest fish efficiently.

Technol ogi cal externalities also produce rent
di ssipation. Technol ogical externalities lead fishers to
dissipate rent in relation to the resource. Gven the
finite space of the fishing grounds, the anount of capital
in the formof vessels and/or gear cannot be fully utilized.
Either some of the gear renains out of the water and idle,
or that which is utilized is not used to capacity. In
relation to the limted space of the fishing ground, fishers
have invested in nore capital than can be fully utilized on
that ground. As a consequence, fish are harvested at a
hi gher cost than is necessary resulting in the dissipation
of rent. Finally, assignnent problens also result in the
dissipation of rent. Fighting over possession of a fishing
spot, defending a fishing spot already occupied, or racing
to get to the best spots first, all increase the costs of
harvesting fish above that which would occur if the
assi gnnent probl ems were resol ved.

Al'l coastal fisheries are common pool resource
situations. |f fishers pursue strategies that produce
suboptimal outcones these situations are also dil emmas.
Typical dilenmmas that coastal fishers face are stock
externalities, technological externalities, and assignnment
probl ens. Each results in the dissipation of rent, or the
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inefficient harvesting of fish. FEach of these dilemmas also
feature different physical characteristics that nake them
nore or |ess conplex, affecting fishers abilities to resolve
t hem

One of the nost conplex dilemmas for fishers to solve
are stock externalities. Unlike the assunption of the
bi onom ¢ nodel that fishers harvest froma single stable
stock of fish whose dynanmi c behavior is well known, fishers
harvest frommultiple stocks whose popul ati ons fluctuate
unpredictably (WIson 1982). Many different stocks and
species of fish inhabit a single ground. In nost cases the
different stocks of fish that constitute a species of fish
have not been ideniifi ed. In fact, what constitutes a stock
of fish is a debatable topic in fisheries biology (D ckie
1979, Cushing 1981, IAI‘mai da 1987). Cushing tentatively
suggests that what defines separate stocks of fish are
differing relationshi ps between recruitment, growth, and
nortality factors. These factors translate into each stock
presumably having its own fixed spawning ground, a single
spawni ng season, and a consistent mgratory circuit (Qushing
1981, chapter 3). As Cushing adnits, his hypotheses are
based on very limted data. Thus, in nost fisheries stocks

of fish have not been identified.

Al so, the popul ation 'dynarri cs of many fish stocks have

not been identified. Many scholars have worked and continue
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to work on identifying the. dynanmi cs of fish popul ati ons.
Yet, as both Cushing (1981) and WIson (1982) point out, as
long as the nunber of spawners are above a critical |evel,
no apparent relationship exists between the nunber of
spawners and the nunber of fish subsequently recruited into
the popul ation. The nunber of fish recruited into the
popul ati on each year fluctuates widely and is affected by
the environnental conditions occurring as fish |arvae
transforminto fish fry (Dckie 1979). Thus, estinating
future populations fromcurrent populations is virtually

i npossi bl e. *

The inplications of these findings for addressing stock
externalities are serious. First, because fish popul ations
fluctuate unpredictably it is difficult to determnine whether
a decrease in the fish population is due to harvesting of
fish, environnental circunstances, or both. Second, since
the popul ations dynamics of fish stocks are unknown,
determning where the total level of effort is in relation
to the population curve is inpossible. The conplexity of
t he physical characteristics of fish stocks makes measuring
the existence and magni tude of stock externalities
difficult. Fishers, fisheries biologists, resource
econom sts, and other policy analysts face simlar
information constraints, information constraints that

severely inhibit attenpts to address stock externalities.
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The same information constraints stemming from an
uncertain physical environnent do not, for the nost part,
hold in relation to assignnent problens. The source of
assi gnnent probl ens rel at es to the physical structure of the
fishing grounds as opposed to the nature of fish stocks, as
is the case with stock externalities. The physical
structure of fishing grounds, i.e., the constitution of the
floors of grounds, food sources, and so forth, are
relatively stable over time (Davis 1975). Consequently,
prime fishing spots are also stable over time. Fish
consistently congregate to those areas and spots that
provide food and shelter from predators (G ossinger 1975,
M1ler 1989). Since these areas and spots are based on the
physical characteristics of fishing grounds that remain
stable across tine, choice fishing spots also remain stable.
The étability of the spots permits fishers to determ ne
their location, which is often times conmon know edge to the
comunity of fishers who harvest froma shared set of
fishing grounds (Forman 1966, Davis 1975, Berkes 1986). The
stability of the physical structure of fishing grounds
assists fishers in cumulating infornation, information
fishers can potentially use in resolving dilemas that arise
fromthe physical structure of the grounds such as
assignment problens.® Thus, unlike stock externalities that

emerge from fluctuating flows of fish, assignment problens
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emerge fromthe nore stabl'e aspects of the physical
structure of fishing grounds.
Institutional _Chapnge in Coastal Fisheries

A_Model _of the Individual

The dilenmmas that fishers potentially confront vary in
their conplexity, in part, due to the physical
characteristics upon which the dilemras are based. Stock
externalities, which arise fromfishers harvesting the sane
stocks, are difficult to measure and address because of the
conpl ex behavi or of fish stocks. Assignnent problens, which
are based on the physical structure of the fishing grounds,
are nore easily identified because the structure of fishing
grounds renain stable over long periods, allowing fishers to
cumul ate information concerning assignment problens.

Expect ations concerning fishers' abilities to solve
di | ermas depends upon how fishers are expected to behave as
they harvest fish. To generate predictions about the
outcomes likely to emerge froma given configuration of

institutional and physical characteristics requires that a

nodel of the individual be specified. As Gstrom argues:

The nodel of the individual is the animating force
that allows the analyst to generate predictions
about |ikely outcomes given the structure of the
situation (Gstrom 1986: 18).
Gven a set of dilemmas that fishers are likely to face what
is a reasonabl e nodel of fisher behavior? In the case of

the bionom c nodel a physically stable environment is
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conbined with well-defined institutional arrangenents to
forma situation characte}iied by high levels of certainty
In such a situation, it is reasonable to use the standard
m croeconomni ¢ nmodel of the individual which assumes a
strictly rational, utility maximzer. Such an individual
woul d conpl etely anal yze the situation she faces and act so
as to maximze her individual utility

Coastal fisheries, however, are characterized by high
I evel s of uncertainty. Uncertainties arise not only as a
result of the physical environnent, as previously discussed
but also as fishers make choices in relation to the creation
of institutional arrangenments, or rules, to coordinate
harvesting activities. Unforeseen circunstances, failure to
take into account crucial events, and inperfect information
about day-to-day processes can result in institutiona
arrangenent s that fail to generate desired outcones. Wth
bot h day-to-day operating uncertainties and uncertainties
concerning the design of institutional arrangenents, fishers
cannot be expected to make a conplete analysis of the
situation they face, examne all alternatives and associ at ed
outcones, and choose the actions that maximize their
individual utility (GCstrom 1990). Rather, it is reasonable
to assunme that fishers are boundedly rational, and

potentially opportunistic

Bounded rationality assumes individuals to be

"intendedly rational, but only linmtedly so (Sinon 1957
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W1 lianmson 1986:44-45). Individuals act rationally to
better their position, but they are limted in so doing
Linmits exist both in cognitive conpetence and in information
availability. Opportunismis the attenpt to gain strategic
advant age by withhol ding information or purposely m sl eading
others. In interdependent situations the outcone for a
particular individual is not only a result of her actions
but al so of others® actions in the same situation. Oten
times in an interdependent situation, an individual can take
advant age of others and gain a better individual outconme by
acting opportunistically. Institutional arrangements may
not function as intended if opportunistic behavior is not
checked

Assuning individuals are boundedly rational and
potentially opportunistic in uncertain and interdependent
situations such as coastal fisheries creates the expectation
that fishers will not immediately adopt Strategies that will
result in optimal outcomes, either for fishers individually
or collectively, if optinmality in such an environment can be
defined. Instead, uncertainty in the physical environnenf
conbined with inconplete and inperfect infornation about
each others actions and about the effects of various
institutional arrangenments, fishers are nore likely to act
as fallible learners, adopting trial and error processes as
they search for acceptable institutional arrangenents

(Cstrom 1990) .
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The_Benefits and Costs. of Institutional Change

Fi shers, interacting in conplex and uncertain
environnents, are likely to act as fallible learners. Wile
they are not innediately,capable of accessing and
understanding all relevant factors within their environment
over time they are capable of |earning nore about their
envi ronnents and responding to themin ways that inprove
their welfare. Fishers may respond to resolve dilenmas that
they face by engaging in institutional design and change
Institutions and institutional arrangenents are
configurations of property rights and rules that constrain
the actions of fishers. Just as the physical environnent
presents particul ar possibilities while foreclosing others
so al so does the institutional environnment wthin which
fishers interact. Thus, the physical environment may
provide fishers mﬁth_&ery rich cod grounds and only margina
| obster grounds, presenting fishers with the opportunity of
devel oping a cod fishery. |In relation to the institutiona
environment, a particular configuration of rules may solve
assi gnnent probl ens by specifying that the fisher who
occupies a spot first can utilize it for a day, but the sane
rules may not solve technological externalities. Fishers
may be able to occupy spots that are very close together and
thus interfere with each others' harvest of fish

Unl i ke nost aspects of the physiéal envi ronment

however, fishers can potentially change the institutiona
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arrangenents that constrain their behavior so as to achieve
better outcomes than produced under the status quo set of
arrangenents. They can change or add to the set of rules
they followto better coordinate their activities. Taking
the above exanple, the fishers could add a space rule to
their first-in-time, first-in-right rule. Mt only woul d
fishers control their chosen spots for a day, but fishers
could not set their gear within a specified distance of each
other. Through changing institutional arrangenments fishers
can potentially achieve coordinated strategies that pernit
themto achi eve desirabl e outcones

Two questions arise in relation to fishers engaging in
fnstitutional change to address problens of rent
diss[pation. First, if fishers pursue strategies that
produce rent dissipation, will they always attenpt to adopt
alternative sets of rules to restructure their strategi es so
as to avoid rent dissipation? That is, when faced with
dilemmas will fishers always cooperate to coordinate their
strategies so as to achi eve superior outconmes? Second, when
fishers engage in institutional change, when they adopt
alternative institutional arrangenments, do these
arrangenents al ways produce the nost efficient outcomnes
possi bl e?

A growing literature in political science and econonics
on institutions provides a variety of conflicting answers to

these questions. A conmon starting point for all scholars
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focusing on the question of institutional design and change
is that for institutional change to occur the expected
benefits from such change must exceed expected costs of that
change (Densetz 1967, Davis and North 1971, Dahl man 1980, E.
Cstrom 1990). As Davis and North expl ain:

W postul ate that economc institutions are

innovated or property rights are revised because

it appears desirable for individuals or groups to

undertake the costs of such changes; they hope to

capture sone profit which is unattainabl e under

the old arrangenent. An institutional arrangenent

will be innovated if the expected net gains exceed

the expected costs. Only when this condition is

met woul d we expect to find attenpts being made to

alter the existing structure of institutions and

property rights within a society (Davis and North

1971: 10) .
Thus, if fishers expect greater benefits from devising
institutional arrangenents to coordinate their harvesting
activities than the costs associated with those
institutional arrangerments, Davis and North woul d argue that
fishers are likely to invest in such institutional
arrangenents. *

Sonme schol ars have interpreted the benefit-cost
cal cul us as neani ng whenever there are gains to be had by
changing institutional arrangenents, individuals wll-pursue
those gains by engaging in institutional design, and that
the resulting alternative set of arrangenents will be
efficient. As Binger and Hoffman state in their exam nation
of the institutional economcs literature:

the point is often made that whatever energes as
an abiding institution nust be efficient in |ight
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of the constraints facing the society. Oherw se
it would not persist (Binger and Hof fman 1989: 67).

W lianmson (1985) in his exam nation of institutional
arrangenments in conpetitive market systens, Anderson and
H 1l (1975) in their exam nation of the devel opnent of
property rights in grazing land in the Amrerican West,
Dahl man (1980) in his exam nation of the persistence and.
eventual change in the open fields systems in England, and
Davis and North (1971) in their exam nation of economc
devel oprent in the Western world each answer the above two
questions in the affirmative. In other words, they argue
that individuals engage in institutional change whenever
there are substantial benefits to be gained, and that these
new arrangenments will be nore efficient than prior
institutions.

As Bi nger and Hof f man (1989) point out, however,
probl ens arise fromsuch an optimstic approach. First,
institutional arrangenents can be considered collective
goods. Once they are provided by a group they are enjoyed
by all nenbers of that group. It is costly to exclude
menbers of the group from enjoying the benefits provided by
the arrangenments. Consequently, problenms of collective
action associated with producing public goods also arise in
providing institutional arrangements. The probl ens of
freeriding can be especially acute, preventing institutional
change fromoccurring (dson 1965). Even though the
benefits exceed the costs of providing the institutional

63




arrangenent, individuals face incentives not to contribute
val uabl e resources for such change. Instead they face
incentives to freeride off of the benefits contributed by
others. That is, why cooperate and expend any resources
when others will provide the good (E ster 1989). Thus
sinply because the gains to be had from engaging in
institutional change exceed the costs of changing does not
mean individuals will collectively be able to overcone
probl enms of freeriding in order to change the sets of
property rights and rules they utilize:’

Institutions may arise as inefficient equilibria

of repeated coordinati on games and persi st

because, though all would benefit froma change in

joint strategies, no one individual can benefit

froma unilateral change (Binger and Hoffman

1989: 68)

In addition, there is no reason to believe a prioti
that newy created institutions will be nore efficient than
those they replace or that they will solve the problen(s)
they were designed to solve. Particularly in environments
such as coastal fisheries, characterized by information
uncertainties, and a lack of any sort of selection nmechanism
that would favor nore efficient institutions, fishers may
desi gn arrangenents that provide greater benefits than if
they were each pursuing individual, uncoordinated
strategies. These arrangenents, however, need not be the
nost efficient alternatives. |In market situations where
firns are subject to conpetitive pressures, ét least in

theory, firns that are nore efficient survive. A selection
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mechani sm oper at es t hat supports the existence of the nore
efficient institutional arrangenents.' In situations not
characterized by such conpetition, arrangenents that arise
may or may not be efficient. Wthout at |east some
conpetition, repeated experiments with different
institutional arrangements, and learning fromtrial and
error processes, institutions that do arise nost likely wll
not be efficient (Gstrom 1990).°8

Li becap (1989) argues that problenms arising from
distributing the gains fromnew institutional arrangenments
can also prevent nore efficient institutions from being
adopted. |f agreenent anong the group of peopl e considering
an alternative set of rules cannot be reached over how the
benefits from such a change are do be distributed, the
change may never take place (Libecap 1989).° O, an
alternative set of arrangenments may be adopted even though
ot her arrangenents exist that would be nore efficient
because the group of people can agree on how the benefits of
the former set are to be distributed, whereas they may not
be able to agree on how the benefits of the latter set are
to be shared

For the purposes of this study, | wll assume that a
necessary but not sufficient condition for fishers to engage
in institutional change is that the expected benefits
generated by the new set of arrangements substantially

exceed those of the status quo arrangements. Once this
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condition is net, the possibility of institutional change
exists. \Wether it will occur depends on a variety of
additional factors to be discussed below. In addition, the
institutional arrangements that fishers do adopt will be
presunmed to address a problemthat fishers face, but the way
in which the rules address this problem may not be the nost
efficient alternative that exists. Even nore perplexing for
the analyst is that newy invested institutions nmay create
ot her unforseen inefficiencies for the fishers. For
instance, in attenpting to resol ve technol ogi cal
externalities fishers may adopt a rule requiring a

particul ar gear be used, excluding all other types of gear.
While fishers may no longer interfere with Ieach other in
harvesting fish under the newrule, the rule nay inhibit
technol ogi cal change, eventually resulting in fishers using
gear that is less efficient than other types of gear

avail able (Martin 19I79) .

In light of the above discussion of institutional
change, the question arises whether fishers are nore likely
to address particul ar dil enmas as opposed to others. WIson
(1982) argues that dilemmas nmeeting three criteria are
likely candidates for solution. The three criteria that he

specifies are:

1. repeated encounters under roughly simlar

ci rcunstances in which opportunistic individual
behavior is seen to destroy the possibilities for
collective gain (WIson 1982:420).
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2. an information net'v\ork,‘arisi ng fromtrading,
conpetitive, or other interactions which forms the
basis for the identification and negotiation of
possible rules (1bid).

3. there nmust evolve fromthe information

network, a collective neans for the enforcement of

these rules (lbid).

If the problematic situation is one which is repeatedly
experienced by fishers so that it is noticeable and
nmeasurable, if it exists primarily within a single community
of users, and if it is possible to devise enforceable rules,
then Wlson argues, fishers are likely to devise
arrangenents to solve the problematic situation.

W son argues that on the basis of these three criteria
fishers will not engage in institutional change in an effort
to resolve stock externalities. The problem of stock
externalities fails to meet any of the three criteria. Most
inshore fishers lack information concerning the popul ation

dynami cs of the fish stocks fromwhich they harvest. They

cannot deternine how many fish constitute the stock, how

nmany are withdrawn, and therefore, the effect that each
fisher's catch has upon the catches of other fishers. Since
they cannot neasure the nagnitude of the problem nor the
exact causes, they are unlikely to devise arrangenents to
resol ve stock externalities. As Gstrom (1990) argues, the
initial calculus that nmust be conducted before engaging in
institutional change is to conpare the benefits produced
under the status quo institutions with those produced under
an alternative set of institutions. |If the latter exceed
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the former, then fishers may consider adopting the new
arrangenents. In relation to stock externalities, however,
this initial calculation cannot take place because fishers
have difficulty in measuring the underlying flow that is a
necessary step in devising alternative arrangenents.

In addition, nunerous communities of fishers often
harvest fromthe sanme stocks of fish, conpounding the
probl em of deternining the stock effects fishers have upon
each other. Not only would fishers have to calculate the
costs they create for each other within their own comunity,
but they_ woul d al so have to determi ne the costs generated by
all other fishers utilizing the stock. The problem of stock
externalities extends beyond a single information network,
or commnity of fishers, to numerous communities, increasing
the di fficulties of addressing stock externalities.

Finally, given the lack of information and the
conplexity and uncertainty of nmost fishery environnments,
costs of adm nistration and enforcenent of rules associated
with resolving stock externalities will be high. As proof
that the cost of adnministration and enforcement will be
high, WIlson points to the failure of linited access
licensing. W Ison argues that the presunption underlying
the bionom c nodel is that a single owner of a fishery would
be capabl e of perceiving stock externalities and acting
appropriately to solve them Consequently policies based on

the bionom ¢ nmodel nust induce fishers to sinulate a sol e-
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owner outcone (lbid:424). The problemw th attenpting to
imtate a sole owner outcone, however, is:

that the rules structure eventually has to expand

to include rules for the control of every possible

variable a sole owner might be able to mani pul ate

(I'bid:425).

Since it is not possible to specify and enforce a rule for
every possible variable, policies that are put in place to
acconpl i sh such outcones are likely to be cunbersone and
costly, and are bound to fail.

Assi gnment probl ens and technol ogi cal externalities are
much nore anenable to solutions devised by fishers than are
stock externalities. Technological externalities arise due
to the actions fishers take in utilizing their equipnent.
By setting gear so close that it becomes entangled, or by
interfering with the flow of fish into another's equipnent,
fishers inpose technol ogical costs upon each other. These
costs are noticeabl e and measurable. Direct physical
interference, that is, ent angling of gears, is inmediately
noticeable, and the causes of it understood. Indirect
physical interference, which occurs when fishers set their
gear so close together that they interfere with the flow of
fish anmong their gears, is not immediately apparent,
al though through "repeated encounters under roughly sinilar
circunstances! it may become so. Over tine fishers may
realize the effects upon their catches of fish when other
fishers set their gears close by (Shortall 1973, Martin
1979, Raychaudhuri 1980). Possessing know edge of the
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causes and the consequences of technological externalities
fishers can consider alternative sets of rules to address
these probl ens.

Second, unlike stock externalities that may span
numer ous comunities of fishers, technological externalities
often arise within a single "information network" or
comunity of coastal fishers utilizing coomon grounds. The
effects of technological externalities are localized to a
few fishers or a group of coastal fishers. Their existence
primarily within a single comunity of fishers reduces what
Ostrom (1990) calls transformation costs. Transfornation
costs are the costs that fishers nust bear in changing from
one set of institutions to another. They are both external
and internal to the group of fishers engaging in
institutional change. The group of fishers may need to
expend resources in meéting the requirenents of sone
external authority. For instance, the fishers may have to
expend resources in getting permssion froman external
governnent agency to engage in institutional change.
Transformation costs are also internal to the group of
fishers and are known as décision maki ng costs. Decision
maki ng costs are expended as fishers negotiate among
thensel ves to devise acceptable sets of property rights and
rules. These include deciding how the benefits of the new

arrangenments will be distributed.
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A variety of factors affects decision nmaking costs.
They are typically lower if nembers of a si ngl e conmmunity of
fishers are negotiating anong thensel ves as opposed to
groups of comunities attenpting to reach agreement. In
addition, smaller groups of fishers may face | ower costs in
negoti ating agreenent anong thensel ves as opposed to |arger
groups of fishers (dson 1965). Another factor is the

honmogeneity of the fishers. |f they share a common ethnic

background, and |anguage, utilize simlar technol ogies, and
are simlarly debendent on the resource for incone, all of
whi ch encourage a comon view of the fishing grounds, the
group of fishers need not expend as many resources on
dchi eving agreenment on new rules for harvesting. Since a
community of fishers are nore likely to generate
technol ogi cal externali ti.es anong thensel ves, transfornation
costs are lower if they would attenpt institutional change.
Assi gnnent problens are al so amenable to solution by
fishers. Just like technol ogical externalities, they neet
the first two criteria established by Wlson. First, in
conpeting for productive fishing spots fishers experience
repeated encounters under simlar circunstances. Day after
day, and possibly year after year, fishers conpete to gain
the best spots. As the result of conflict and gear
destruction, fishers are nade aware that opportunistic
i ndi vi dual behavior results in suboptimal outcones. These

probl ens are noticeable and neasurable. It is possible,
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therefore, for fishers to consider sets of rules that could
sol ve assignnent problenms. Alternatives to the status quo
can be conceptuali zed.

Second, assignnent problens typically arise anong a
community of fishers who are utilizing the same fishing
grounds. In other words, these problens are restricted to a
geographic area that the community of fishers can exercise
sonme control over. Also, just as is the case with
technol ogi cal externalities, transformation costs are likely
to be lower since they are confined to a single community of
fishers. '

Assi gnnment probl ens and technol ogical externalities are
nmore easily addressed by fishers than are stock
externalities. Fishers are capable of determining the
causes of these problens, and consequently they can al so
conceptual i ze al ternative sets of rules that can potentially
resol ve these problenms. In addition, since these problens
are often confined to a single coonmunity of fishers,
transformation costs which are incurred in gaining agreenent
for a rule change are likely to be lower. O course, other
factors also affect transformation costs so that it is not a
foregone conclusion that if dilenmas only affect a single
comunity of fishers, nenbers of that community will always
resolve them Nevertheless, having to gain agreer’rént within
only a single conmunity of fishers does reduce their

magnitude. Finally, as will be discussed in Chapter Three
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in sone deptf-1, many of the fules that can resol ve assignment
probl ens and technol ogical externalities are also easily
enforced. For instance, if a group of fishers adopts a
first-in-time, first-in-right rule to resolve assignnent
problens, it is not easy to surreptitiously force a fisher
fromher spot. Such rule breaking behavior is easily
not i ced.
Conclusion

The bi onom c nodel anal yzes a single problematic
situation, that of stock externalities, and presunes fishers
are unable to cooperate to address problens they face. In
this chapter | presented an institutional approach that
recogni zes nultiple problens arise in harvesting fish; also
it recognizes that under particular circunstances fishers
can potentially cooperate to devise rules to resolve
problens. Unlike the bionom c nodel that assunes perfect
information about the fish stocks and grounds,- and costless
rule definition and enforcement, an institutional approach
presunmes that different levels of information exist across
probl ematic situations, that it is costly to define and
enforce rules, and that these costs are affected both by the
physi cal characteristics of the coastal fishery environnent
and by the extent and characteristics of the fishers. The
expectations enmerging fromthis alternative approach are: 1)
fishers will not organize to address stock externalities, 2)

fishers may organi ze to address technol ogi cal externalities,

73

It |



and 3) fishers may organize to address assi gnment problens.
Whet her fishers will organize to solve collective problens
that they confront requires that the benefits of the ‘new set
of rules exceed the costs of changing the rules. Even if
the benefits exceed the costs the fishers nmust still
overcome col |l ective action problens, particularly problens
of freeriding. |In addition, given the environnent of
coastal fisheries, where there is little conpetition anbong
institutional arrangenents, there is no reason to believe
that fishers will always adopt the nost efficient set of
arrangenents. Rather, in an uncertain environment with
fishers as fallible learners, fishers are likely to adopt
arrangenents that address the problens they face in a
satisfactory manner and in a manner that they can agree

upon.
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1. Johnson and Libecap (1982) discuss the inportance of

skill differentials across fishers. Fishers with greater
skills are nmuch less likely to accept regul ations that
mnimze skill such as individual transferable quotas.

2. Gardner, Gstrom and Wl ker (1990) do not use the term
stock externalities. Rather, they use the termrent
di ssi pation.

3. Anderson defines stock externalities as follows:
The individual fishernen do not consider the
effect that their production will have on the
production of all others in the current
period...At the sane tinme, however, the stock is
bei ng nonoptinal |y depl eted because indi vidual
operators do not consider the user cost they are
i nposi ng on harvesters in future periods (Anderson
1986: 47) .

Smith states that stock externalities occur because:
No individual conpetitive fisherman has control
over popul ation size as a private decision
variable yet it enters as a parameter in each
fisherman's cost function (Smth 1968: 413).

Cordon argues that stock externalities arise because:
It is not the relative nmarginal productivities of
the two grounds but their average productivities.
The fisherman does not ask what allocation of -
effort will maximze the aggregate production of
the fishing fleet but what action wmll give him
individually, the greater yield (Gordon 1953: 451).

4, See Radovich (1981) for a discussion of the various
efforts to determ ne the popul ati on dynami cs of the
California sardine fishery. A so see Walters (1986) for
various procedures in attenpting to estimate the popul ation
dynami cs of fish popul ations.

5. Technol ogi cal externalities will be discussed in a later
section. Technological externalities arise primarily from
the behavior of fishers and are not defined by the physical
characteristics of the fishing grounds or the stocks of fish
in the grounds as are stock externalities and assignnent
probl ens.

6. As W/l son argues:
The -purpose of such rules, of course, is to create
greater certainty about the outcome of individual
interactions and thereby to make possible trade or
producti on opportunities which mght otherw se be
forfeited (WIson 1982: 420).

75




7. As Binger and Hof frman state:
Argunments to the effect that individuals wll
exhaust any gains from exchange and that
institutional must be efficient do not apply when
there are externalities and public goods (Binger
and Hof f man 1989: 71).

8. Defining efficiency has al so been problematic. Defining
efficiency sinply in terns of traditional neoclassical
constructs of mninizing production costs, irregardless of
ot her constraints facing individuals nmeans that no
institutional arrangenents will be efficient. As Furubotn
and Richter state: .

If the only constraints considered are those

traditional ones associated with the idealized

neocl assi cal node, every solution obtained in a

real -world situation will be inefficient (Furubotn

and Richter 1989:3, also see Dahl man 1979)
On the other hand, taking into account every possible
constraint that may possibly exist neans that every
institutional arrangenent wll be efficient (Furubotn and
Ri chter 1989). Also see Schmid (1986) for an indepth
di scussion of efficiency concepts.

9. As Libecap states:
If influential parties cannot be sufficiently
conpensat ed through share adjustment in the
political process to win their support, otherw se
beneficial institutional change may not occur with
potential econonic' advances foregone. Even though
society is made worse off, the distributional
inplications lead influential parties to oppose
institutional change (Libecap 1989:8).

10. The discussion of nmonitoring and enforcing rules is
reserved for Chapter Four.
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CHAPTER THREE
| NSTI TUTI ONAL ARRANGEMENTS FCR GOVERNI NG COASTAL FI SHER ES

In order to address and resolve problens collectively
faced, fishers may engage in institutional design; that is,
they may begin to define rules that specify actions that are
required, forbidden, or permtted in accessing fishing
grounds and harvesting fish. By coordinating their
activities through a coomon set of rules, fishers may
al l eviate sone of the problens of rent dissipati on—
particularly assignment problenms and technol ogical
externalities. The institutional environment that fishers
may create affect the outcomes they achieve. D fferent
conbi nations of property rights and rul es produce a variety
of incentive structures that affect how fishers behave, and
consequently, the types of outcones produced.

In this chapter | will follow up the previous chapter's
anal ysis of the types of problens fishers are likely to
address through institutional innovation, with an anal ysis
of the types of institutional arrangenments that may be
created, how they nay be constituted, how they nay perform
and how actions in the context of these arrangenents may be
monitored. First, | will examne the role of property
rights in affecting outcones, before turning to a discussion
of rules and the ways in which rules define how property

rights are to be exercised.
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Ihe Role of Property Rights

Property rights define relationships between
individuals in relation to things, rather than rel ationships
bet ween individuals and things. As Furubotn and Pejovich
expl ai n:

property rights do not refer to relations between

man and things, but, rather, to the sanctioned

behavioral relations among nmen that arise fromthe

exi stence of things and pertain to their use*

Property rights assignments specify the norns of

behavi or with respect to things that each and

every person nust observe in his interactions with

ot her persons, or bear the cost of nonobservance

(Furubotn and Pejovich 1972:1139).

John R Commons (1968) provides a nore detail ed
explication of rights based relationships. He argues that
the right/duty correlative relationship is the nost basic to
the ordering of transactions anong individuals. A right,
according to Commons, is the authority to act in regard to a
particular area. Aright is a general grant of authority;
sinply specifying that a person holds a right does not
address how the right is to be exercised. How rights are
exercised are defined by rules. For instance, suppose a
fisher possesses a right to access a fishing ground. That
is, the fisher has the authority to physically enter the
ground. How the fisher can exercise her aut hority to enter
the ground is specified through rules. A governnent
authority may require that fishers who have the right to
access the ground may do so only if they hold a fishing

license. O, a local conmmunity of fishers may specify that
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to exercise the right of enhtry into their ground fishers
nmust utilize a particular type of gear. Aright is a
general grant of authority to undertake acts in relation to
a particular thing, whereas rules define specifically what
acts are required, permtted, or forbidden in exercising the
authority provided by the right.

The correl ative of a right, according to Conmpbns, is a
duty to act in accordance with the right being asserted.

I ndividual s with duties nmay not interfere with, or prevent,
persons with rights fromexercising their rights. If a
fisher possesses thé right of access to a fishing ground,
other fishers cannot prevent her, or interfere with her
éntering the ground.

Commons al so argues that limts exist to both rights
and duti es. Were-individuals' rights end, their exposures
begin. Exposure is the area of decision maki ng where an
i ndi vi dual cannot assert or enforce a right. Actions. are
taken or outcones produced that may be expropriéted by
others. The correlative of exposure, or the limt of a
duty, is liberty. This is an area of decision making where
the individual is under no duty, but is at liberty to act
(see V. Ostrom 1976). Behavior in this area in relation to

others is not constrained. As Commons expl ai ns:

The field of authorized liberty is the field where
behavi or is unrestrained or unconpelled by
authority, one is at liberty to do as he pl eases
indealing with the other, and, in doing so, one
conmits no unauthorized act, that is, no wona, or
legal injury. He is not required to avoid, nor to
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performa service, nor to forbear exerting

excessive power over another. To say that one has

"no right" is to say that the opposite person has

“liberty", and to that extent the one is exposed

to the possibility of any behavior that the other

nmay choose within that dinension of his physical,

econom ¢, or noral power (Commons 1968:99).
An exanpl e of the liberty/exposure correlative is a group of
fishers who do not possess the right of exclusion, that is,
the authority to decide who can and cannot enter the
resource, but who neverthel ess invest resources in designing
rules to organize their harvesting activities. This group
stands exposed to the actions of others. Benefits produced
by these arrangenents may be enjoyed by others who are not a
part of the group, yet who are at liberty to act so as to
enter the fishing grounds and enjoy the outcomes of the
rules that the group of fishers designed.

Property rights systems are configurations of rights
and duties, and liberties and exposures, that define
rel ati ons anong persons in regard to the use of things.
Different configurations of rights and duties result in
different types of property rights systens. A useful
typol ogy of rights, that in various conbinations constitute
many property rights systens, is as follow (Becker 1977):

Access: The right to enter a defined physical
property (eg. a fishing ground).

Wthdrawal : The right to harvest units of the flow from
a resource (eg. catch fish, appropriate water).

Management: The right to regulate internal use
patterns and transformthe resource by naking
| nprovenents.
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Excl usi on: The right to determne who will have
access or withdrawal rights. .

Transfer: The right to sel I-, | ease, or bequeath

any or all of the above rights.

I'n exam ning the perfornmance of different conbinations
of rights, two approaches are conmon (de Al essi 1980,
Schl ager and Ostrom 1987). In the first approach the
outcomes of different bundles of rights held by individuals
(as opposed to groups of individuals) are conpared. These
bundl es of rights are defined by whether they incl u‘de ei t her
the right of transferability, or exclusion, or both.
Private property is defined as an individual possessing the
rights of exclusion and transferability, as well as access,
wi t hdrawal , and managerent (Al chian and Densetz 1973, de
Al essi 1980, Schlager and Cstrom 1987). The i ndi vi dual
holds a full set of rights. Usufructuary property is
defined as an individual posseési ng the right of exclusion,
as wel | as access, withdrawal, and management, but not
transferability (de Alessi 1980). The individual enjoys
"exclusive rights to the use of a resource; he cannot,
however, transfer the rights at his own volition" (lbid: 9).
Communal property is defined as an individual possessing
neither the right of exclusion nor the right of transfer
(Al chian and Densetz 1973), but only the rights of access,
wi t hdrawal , and managenent (Schlager and Gstrom 1987).
The rights of exclusion and transferability are considered

crucial for the efficient use of resources. Exclusion and

81




SR, WL S V. . T . R P I P T =t

transferability permit an individual to capture current and
future benefits frominvesting in the resource. By
excluding, or by preventing others fromentering and
harvesting froma resource, the individual who possesses the
right of exclusion faces the incentive to invest in
increasing the productivity or sinply naintaining the
resource. Such an incentive exists because the individual
will gain the benefits of the investnent, while others will
be prevented from expropriating those benefits. The sanme
reasoni ng holds for the right of transfer, but now future
benefits frominvesting in the resource .can be captured.
Current investnents may generate future benefits. For
instance, increasing the future size of stocks of fish
requires limting harvesting in the current period. The
future benefits derived froma |arger stock size can
potentially be capt ured through the transfer price of the
resource.?!

Ri ghts of transfer and exclusion provide incentives for
individuals to invest in resources and maintain them over
time, because both rights permt individuals to gain the
benefits of their investments. |In addition, transferability
permits the resource to be utilized at its highest val ue.

I ndi vi dual s who place the highest val ue upon the resource,
in theory, will offer the highest anmbunt for its purchase.
Wt hout either of these rights:

Commonl y owned pasturel ands, fisheries, hunting
grounds, and forests typically are used nore
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intensively, and exhausted earlier in time, than

they woul d have been under private ownership (de

Al essi 1980:6).

Thus, de Al essi concludes, "differences in the
structures of rights to use resources affect behavior
systematically and predictably" (lbid:42). As individuals
acquire nore conpl ete sets of rights, resources are used
nore efficiently. Consequently, private property rights
systens performbetter than usufructuary rights systens, and
usufructuary systens performbetter than communal property
rights systenms (de Al essi 1980).

The second approach in analyzing property rights
systens involves holding the bundl es of rights constant,
whil e conparing different forns of ownership. Forns of
ownership can vary froma single individual holding a set of
rights; to groups of private individuals holding sets of
rights, such as the stockholders of a corporation or the
share holders in a cooperative, ‘to a public agency hol ding a
set of rights (Schlager and Gstrom 1987). CQutcones produced
by private individuals holding sets of rights are often
corrpared'vm' th forns of ownership that involve varying
degrees of involvenent by a public agency, fromregulating
how property rights can be exercised to outright ownership
of property rights (de Alessi 1980). CQutcones produced by
individuals holding full sets of rights are often found
superior to outcomes produced under public ownership (de

Al essi 1980). The evidence from either approach, conparing
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different bundles of rights or conparing different fornms of
ownership, lead to simlar conclusions, that individually

hel d private property generates superior outcomes to other
forns of property rights and ownership systens.

G ven the superior performance of individually held
private property rights, sone schol ars have argued that for
common pool resources to be utilized efficiently, i.e., for
probl ematic situations to be resol ved, individuals nust
possess private property rights in relation to these
resources. Al chian and Densetz argue that when the flow of
units through resources governed by a communal property
rights system becone scarce, the flow of units will be mned
unl ess individual private property rights systens are

devel oped.

The instability inherent in a communal right
systemw || become especially acute when changes
in technol ogy or demands neke the resource which
is owned communal |y nore valuable than it has
been. Such changes are likely to bring with them
harnful and beneficial effects which can be
measured and taken account of only by incurring

| arge transaction costs under the existing
property rights structure. In such situations, we
expect to observe nodifications in the structure
of rights which allow persons to respond nore
fully and appropriately to these new costs and
benefits... The control system adopted by the
Indians in the Northeastern part of the continent
was to substitute private rights in land for free
access to hunting lands. By owning the right to
exclude others fromtheir land, Indian famlies
were provided with an incentive to inventory their
aninmal s. Under a free access arrangenent, such
inventories would have been depl eted by other
hunters (Al ehian and Densetz 1973: 24- 25).
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That is, individuals utili zi ng the resource nmust be granted
individual rights of exclusion and transfer.

G her scholars disagree that individual private
property rights systens are always the nost effective
institutional arrangenents for utilizing natural resources.
The di sagreenents arise in two different areas. First, it
is argued, that the physical characteristics of the resource
affect the performance of systens of property rights.
Consequently, not all resources are amenable to individual
private property systens. Second, other schol ars disagree
concerning definitions of property rights systens. In
particular, it is argued that common property or conmunal
property has been m sspecified.

Netting suggests that whether pri.vate property systens
will be efficient depends upon characteristics of the
resource (Netting 1976). Netting, in his research on the
Swi ss Al ps, exanined different fornms of institutional '
arrangenments that exist in the Alps in relation to different
types of resources. Individuals in the Swiss Al ps utilize
both private property and commnal property systens.
Netting found that farmed |and and vi neyards are held
privately by individuals, but that other resources, such as
forests and high altitude grazing maadoWs, are held
col l ectively by groups of individuals. Since these people
possess consi derabl e autonony and capabilities to define

their own property ri.ghts systens, Netting argues that this
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ni x of property arrlangemants is not an historical
anachronism Rather, people have purposely chosen to
continue to use comrunal property systens in relation to
some of their land. They have done this because sone
resources, such as forests and grazing neadows, are nore
valuable if they are held collectively. That is, resources
such as forests and nmeadows are not as val uable divided into
i ndi vidual plots. For instance, a single section of an

al pi ne meadow cannot continuously support cattle. In
addi tion, the best pasturage varies across a nmeadow from
season to season and year to year. Sonetines a single
section of the meadow is quite productive, and at other
tinmes it is not as productive. Having access to the entire
meadow, and being able to utilize its varying

m croenvironnents mnimzes the variability of production
fromthe meadow, since some portion of it is productive
every year. Instead, if the neadow was divided into

i ndividual plots, one person's plot may be productive once

every several years.

Net ti ng hypot hesi zed that resources with | ow val ue of
production per unit area, |ow dependability of yield, little
possibility of inprovenent, and a large area required for
effective use, are inefficiently utilized under private
property rights systens (Ilbid:144). Partitioning these
types of resources into individual plots makes everyone

worse off. Rather, collective forns of property rights
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systems in relation to these types of resources results in
such resources being utilized nore efficiently. In other
words, according to Net t‘i ng, dependi ng upon the
characteristics of the resource, private property rights
systens may or may not yield superior results.

O her scholars point to an additional oversight in the
property rights literature. Property rights are defined and
exam ned al nost exclusively in relation to individuals, wth
little consideration given to bundles of rights that are
collectively held by groups of individuals. Focusing on
individuals apart fromany group to which they may bel ong
has resulted in comrunal property being wongly defined.

QG riacy-Wantrup and Bishop (1975), Runge (1986), and Bromni ey
(1986), anong others, argue that because of the failure to
recogni ze collective forms of ownershi p, communal property
systens have been mi sspecified. Conmunal property systens
are not characterized by individuals who lack rights of
exclusion. An individual as a nmenber of a group has the
right to exclude nongroup nmenbers fromthe resource, but not

group menbers. As Griacy-Wantrup and Bi shop state:

The term "common property" as enployed here refers
to a distribution of property rights in resources
in which a nunber of owners are co-equal in their
rights to use the resource...The concept inplies
that potential resource users who are not nenbers
of a group of co-equal owners are excl uded
(Griacy-Wantrup and Bi shop 1975: 714-715).

In other words, common property, or comunal property,

"refers to a set of collectively held rights which include
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the rights of access, withdrawal, nmanagenent, and excl usion.
As a group, nenbers can exercise exclusion against those who
are not menbers of the group. Wth the right of exclusion,
group nmenbers face incentives to invest in the maintenance
and use of the resource, since they can capture the benefits
of their investnent. Thus, common property, in sone
situations, may performbetter than other property rights
systens, and cannot, therefore, by definition be considered
inefficient (Dahlman 1980). Rather, given the right of
excl usi on conbined with resource syst ems that cannot be
productively divided into individual plots, collective
ownership nay be nore efficient than individual ownership.
The work of Netting, G riacy-Wantrup and Bi shop, Bronley,
and Dahl man, does not challenge earlier findings that nore
conplete sets of property rights typically lead to nore
efficient outcones. R;ather, their work points to a grow ng
recognition that not a single ownership type is the nost
efficient in all instances.
Ihe Role.of Rules

Col | ective forms of ownership raise coordination
problens that do not exist in relation to individual forns
of ownership. Exclusion alone is not sufficient to avoid
undesirabl e outcones. |If nenbers of a group do not
cooperate to order their harvesting activities, they can
inefficiently utilize the resource. As Dahlman states:

It follows that even if the conmons were
exclusive, this in no way guarantees efficient
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resource allocation. In the case of communal

ownership exclusivity is only a necessary but not

sufficient condition for efficiency—t Is further

necessary that each rights owner agrees to linit

his use, in exchange for sinilar limtations on

the use of others, so that” over-use and rent

di ssi pation do not result (Dahlnan 1980: 201).

If rights owners do not limt their use, if they do not
coordinate their actions, even if they possess a full set of
rights, they can still generate technol ogical externalities
and assignnent problenms. According to Dahl man (1980)
necessary and sufficient conditions for the efficient
utilization of a resource is.for a group to collectively
possess the right of exclusion and to have organized their
harvesting activities.?

In order to organi ze harvesting, fishers nust devise
rules to define how they nay exercise their property rights.
While property rights are general statenents that establish
the ri ght/duty correlative, they do not establish how rights
are to be exercised in particular situations. Rules give
substance to rights, defining howthey are to be exercised.

Rul es are prescriptions comonly known and used by
a set of participants to order repetitive,

i nt erdependent rel ationships such as fornal ganes.
Prescriptions refer to which actions (or states of
the world) are pernitted, obligatory, or
forbidden. Rules may be the result of self-
consci ous choice or nay have evolved over tine as
i ndi vi dual s devel op shared understandi ngs of what
actions or outcones may, nust, or must not be done
in particular situations (Grdner and Ostrom
forthcom ng).

Rul es, in giving substance to property rights,

structure a situation. They do so by requiring, permtting,
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or forbidding specific individuals to take certain actions,
given particular information. Identical sets of rights,
conbined with different rules defining how those rights nay
be exercised can produce different outcomes. For instance,
gi ven two groups of fishers in an identical physical
environment with each group possessing rights of access,

wi t hdrawal , nanagenent, and exclusion, different rules that
speci fy how fishers can harvest fish produce different
outcomes. If one of the groups uses a rule that states
whoever gets to a fishing spot first may use it for the day,
the group may experience a variety of problens. |[If two
fishers arrive at the spot simultaneously they may fight
over the spot. Also, fishers may waste resources in racing
to the best spots. |If the second group of fishers uses a
rule requiring a fisher to announce in advance which spot
she will fish, with tr;e other fishers required to abide by
t hat announcenent, fishers will not travel to the sane
spots, nor will they race to gain the spots, thus avoiding
conflict and the wasteful use of resources. The difference
in a single rule defining how property rights can be

exerci sed can produce very different outconmes (Gardner and

Cstromforthcomning).

Whet her or not fishers will define rules to structure
how they can utilize their fishing grounds depends not only
on the problematic situations they confront, as discussed in

Chapter Two, but also upon the extent of the bundle of
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property rights that they collectively hold. Property
rights vest fishers with grants of authority to take

deci sions concerning particular activities. The nore
conplete the set of rights the | ess exposed a group of
fishers are to the actions of others not a part of the
group. The |ess exposed their aciions are, the less risk
fishers confront in expending resources in organizing their
harvesting activities. That is, nongroup nenbers face
greater linits in attenpting to expropriate the benefits
that a group of fishers who have organi zed their harvesting
activities may generate. Wth the greater certainty a nore
conplete set of property rights provides a group that they
will be the prinmary beneficiaries of their own institutional
investnents, fishers are nore likely to undertake those
investnents and to begin to define rules constraining the
actions they can take in relation to each other. Sinply
establishing rules, however, to direct harvesting. activities
is not sufficient to ensure that problens will be adequately
addressed. Rules, to be effective, nust be crafted to the
exi gencies of the situation that fishers face (Ostrom 1990).
For instance, rules that establish quotas do not address
probl ems of assignnent if that is the difficulty that
fishers face. The types and conplexity of the rul es nost
suited for a situation are affected by the physical
environnent and the level of information that fishers

possess concerning the problematic situation they face, as
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di scussed in Chapter Two; and they are affected by the types
of actions that are to be regulated, and the ease by which
fishers can avoid required or forbidden actions by
substituting other behavior.

The types of action regulated vary in conplexity and
thereby affect which rules are nost effective. Action that
is binary is often tines easier to regulate than continuous
forms of action. Binary action either occurs or does not
occur. A binary act can be required or forbidden.
Continuous action, on the other hand, can potentially occur
at an infinite variety of levels, or magnitudes. It is
variable. Determning the appropriate magnitude of the
action and then nmeasuring it in relation to all individuals
involved is conplex and costly.

~Assignment problenms typically involve binary action
wher eas st ock external‘iti es involve continuous forns of
action. Assignnment problens are often characterized by
relatively stable physical environments. The best spots,
which are a function of the bottom geography of the fishing
ground, remain fixed fromyear to year. This stability aids
fishers in generating high levels of information concerning
the spots, and the consequences of actions takén to gain
control over the best spots. Either a fisher is fishing
‘froma choice spot or she is not. FEither a fisher is trying
to force another fisher fromhis spot or he is not. The

action to be régul ated, in this instance, is binary.
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Binary action is easy to neasure and to regulate. A
sinple rule that states that the first fisher to occupy a
spot may fish that spot for a specified tine period (ie., a
day, week, or season), forbids other fishers fromdriving:
the first fisher fromthe spot, and resol ves nany
difficulties associated with assignment problens. In
addition, there are few actions that other fishers can take
to circunvent the rule. Attenpting to gain control of a
choice spot that is already occupied is inpossible wthout
breaking the first-in-tinme, first-in-right rule. Fishers
cannot substitute other actions for the one being regul ated
in order to avoid the rule. Thus, in relation to assignnment
probl ems, given a stable physical environnent, high |evels
of information, and a single action—driving fishers from
choi ce spots—that can be forbidden through the use of a
single rule, it is possible to devise relatively sinple
institutional arrangenents to address the problem

The possibility of resolving assignnent problens
through the use of relatively sinple rules is denonstrated
in the work by Gardner and Gstrom (forthcom ng) in which
they devel op an assi gnment probl em géme. They devel oped
this game, in part, to explore the inpact that rules have on
actions that people take and outcomes they achieve. The
physi cal environnent of the gane consists of two fishers;
two fishing spots, one nore productive than the other; the

costs of traveling to the two spots; and the damage that
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fishers can inflict on one another in fighting for the
spots. The authority and scope rules that Gardner and
Cstrom exam ne within the context of this physical

envi ronment are:

default: fishers are permtted to take any
physically possible action

first intine, first inright: the fisher who
settles on a spot first, has the right to use that
spot for a given period of tine

prior announcenent: prior to harvesting fish,
fishers announce which spot they will harvest
from giving themthe right to use that spot to
the exclusion of others

rotation: fishers rotate through spots in a pre-
assi gned order

These rul es define how fishers could exercise their rights
of wi thdrawal .

The initial game involves the default authority and
scope rule. No restri'ctions exist. There are no linmts on
the actions either player can take, outcones that can be
achi eved, information that can be exchanged, or on payoffs
to actions or outcones (lbid:8). Player 1 can travel to
either spot. Player 2 noves next, without observing player
I's move, and also travels to either spot (See Figure 3.1).
If they each travel to a different spot the game ends with
each player receiving the value of the spot |ess travel
costs. If player 2 chooses the same spot as player 1,
pl ayer 1 can nove or threaten to fight. Player 2 then has
the choice of moving to the open spot or fighting. Fighting
often occurs in this game, but its frequency depends on the
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| evel of damage that the fishers can inflict upon each
other. |If the danage is low, fishers are nore likely to
fight, whereas if the danmge is higher, fighting occurs |ess
often (1bid:28).

By adopting a sinple rule fighting can be avoi ded.
Instead of permitting any action on the part of the players,
their action is constrained by an announcenent rule. Ether
pl ayer has an equal chance of being the first to announce
the spot they will fish. The other fisher nust abide by
this announcenent, and fish the unannounced spot. This
sinple rule changes the structure of the gane considerably.
In effect, the game is elininated as no strategic noves
remain for the fishers. The outcone is for each player to
fish a separate spot with no fighting occurring (see Figure
3.2). Authority and scope rules, while quite sinple, nay
make a significant difference in terms of reducing conflict
and danage.

A situation characterized by stock externalities
contrasts sharply to that of assignnent problens.
Characteristics of the physical environnent, the |evel of
information that fishers possess, and the actions that are
regulated in relation to stock externalities require nore
conpl ex sets of rules to resolve the problem The aspect of
the physical environnment that nost affects stock
externalities—the flow of fish—s very unstable. Fishers

in turn experience severe difficulties in generating
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information concerning the quantity of fish available to be
harvested and how both their own behavior and the behavior
of other fishers effects that volume. Wth little
i nformati on concerning the causes and effects of stock
externalities, it is difficult for fishers to define rules
to address the problem

In addition, regulating effort is considered the nmeans
by whi ch stock externalities can be resolved (see Chapter
One). Applying effort, however, is not a binary choice.
Effort is not either applied or not. Rather, fishing effort
can be exerted in nultiple ways at many different |evels.
Fi shers can adopt new technol ogies that permt themto
harvest nmore intensively fromfish stocks, or they can
sinply fish for longer periods of time, or nore fishers can
enter a fishery increasing the anmount of effort being
produced. To regul até effort fishers nmust decide the |evel
of effort that is.acceptable and establish an entire series
of rules specifying levels of effort that cannot be
exceeded. Next they nmust nmeasure the level of effort each
fisher applies to ensure conpliance with the rule. Defining
acceptable levels of effort is difficult given the anount of
information that fishers have concerning popul ations of fish
stocks and the multiple ways in which effort can be
gener at ed.

Finally, as di scussed in Chapter One, fishers can

easily substitute other actions for those forbidden by rules
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that regulate effort. For exanple, a rule that linits the
nunber of fishing vessels that can enter a fishery in an
attenpt to limt effort does not address the anount of
effort that those vessels can produce. Once fishers gain
access to the fishery they can harvest fish as intensively
as they choose. O, if particular types of technology are
forbidden from being used, fishers can sinply spend nore
time fishing with already existing technol ogies, maintaining
or increasing the anount of fishing effort being produced.
If fishers face incentives to maintain or increase the
levels of effort they exert, then the rules utilized to
reduce that effort nust address each possible action that
fishers can take to exert effort, a circunmstance that is

i npossi ble to achieve.

Col l ectively owned bundles of rights in relation to
comon pool resources, such as coastal fisheries, raises
probl ems concerning how individual fishers who are part of
the group of owners exercise their property rights in
relation to each other so as to avoid undesirabl e outcones.
Rul es becore crucial in coordinating the harvesting
activities of fishers. The types of rules devised, and
t hei r useful ness, depends on the physical environment in
which they are applied, the levels of information fishers
have about the problenmatic situation they face, and the ease
wi th which actions can be restricted. Assignnent problens

are nore anenable to resolution through relatively sinple
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rul es, Wner_eas- it is problematic whether stock externalities
are resolvable without very conplex and restrictive sets of
rules. The nore conplete the set of property rights that a
group of fishers hold, conbined with rules defining how
those rights are to be exercised, the nore likely fishers

wi || achi eve superior outcones than fishers who hold |ess
conpl ete sets of rights, or who have not established rules
specifying how their rights are to be exercised.

Moni toring_and Enforcenent_ of Institutional Arrangenents

For institutional arrangenments to be maintained over
tine, conformance to the rules nust be monitored and
enforced. |If rights are to be neaningful, individuals must
have recourse to enforcement mechani snms, otherw se rights
may devol ve into exposures, wth others having the liberty
to act where once they were under duty to refrain from
acting (Commons 1968) . Wthout nonitoring and enforcenent
mechani sns, if opportunities arise in which significant
benefits can be had by not following the rules, some
i ndividual s may disregard them endangering the continued
exi stence of institutional arrangenments. Dahl nan argues
that wi thout nonitoring and enforcement mechanisns to
support institutional arrangements, resources will not be
used- efficiently. He argues that the two necessary and
sufficient conditions for a resource to be utilized
inefficiently are scarcity and the inpossibility of

enforcing restrictions on use (Dahlman 1980: 202).
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The ease and costliness of nonitoring rules devised to
organi ze the harvesting of fish depend upon the physical
structure of the reéource, the design of the rules used, and
the type of behavi or upon which the rules focus (Gstrom
1990: 329). The nunber of times the action nust be measured
affects the costliness of monitoring. The nore often the
action nmust be nmeasured the nore costly nonitoring becones.
For instance, measuring the quantity of catch or the size of
the fish caught is nore costly than nmeasuring the type of
equi pnent used. In addition, the required precision of the
neasure also affects the ease and costliness of nonitoring.
If all that is required is measuring whether or not an
écti on took place, as opposed to neasuring the nagnitude of
the action, nonitoring is less costly. For instance,
nmeasuring whether a fisher is utilizing gear in a specified
area is easier than neasuring the nunmber of tines fishers
cast their nets.

The ease and costliness of nonitoring is also affected
by whether fishers can nonitor conpliance with their rules
as they fish, or whether they nust establish specialized
arrangenents for nonitoring each ot hér' s behavi or.
Monitoring, as a byproduct of fishing, is facilitated by the
size of the resource, its physical characteristics, and the
i nt erdependencies that the rules create anong the fishers.
Smal | er fishing grounds, and fishing grounds in |agoons and

harbors facilitate self-monitoring. Fishers, as they nove
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about a relatively snaller ground, are nore able to watch
each ot her fishing. Al so grounds constrained by well -
defined physical boundaries are easier for fishers to
nmonitor access. In addition, if fishers unload their boats
at a single facility they can easily nonitor each other's
catch and the type of equipnent utilized. Finally, if the
rul es create dependenci es anong the fishers, the fishers can
nore readily nmonitor each other. For instance, if fishers
are required to rotate through a series of fishing spots
one fisher failing to nove to the next spot in the rotation,
will prevent all other fishers fromrotating, signalling
that sone one individual has failed to abide by the rules
Enforcing rule confornm ng behavior is as inportant as
noni toring behavior, and to be effective it nmust be crafted
to the situation. In nost coastal fisheries harvesting is a
long termactivity.. Fishers not only fish together, they
often live in close proximty to one another. They rely
upon each other for assistance when crises arise while
fishing, and they often socialize together while onshore
Fishers often forma long termcommunity. Martin (1973)
argues that to maintain that conmunity, and the long term
relationships on which it is built, enforcenent processes
must check rul e breaking, yet do so in a way that does not
fracture the commnity. This is often achieved through
medi ati on processes, and the bringing to bear-of social

pressures as opposed to punishnment of rul ebreakers by
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monetary fines or physical ‘coercion. A respected official
such as a fisheries officer, areligious official, a
respected elder, or a proninent.businessnan, may be call ed
upon to negotiate between fishers to ensure the rul e breaker
ceases his destructive behavior (Martin 1973, Raychaudhuri
1980). In general for nonitoring and enforcenent systens to
function effectively, fishers nust have a stake in the
governing institutional arrangenents and nust be involved in
their nonitoring and enforcenent (Townsend and W/ son 1987).
Conclusion

G ven a common pool resource—a fishing ground—that is
not arenable to division into individually held parcels of
ocean, fishers engage in harvesting in an interdependent
environnment. The actions that an individual fisher takes
and the outcomes she achieves are affected by the actions of
the other fishers harvesting fromthe same ground. |In
interacting with each other fishers can produce dilemmas
such as assignnent probl ems and technol ogi cal externalities,
that if fishers could resolve would permt themto achieve
inproved outcones. In order to resolve dilemuas, however
fishers must cooperate to coordinate their harvesting
activities. They nust devise institutional arrangenents
that will structure their actions in ways that allow themto
achi eve desired outcones.

In Chapter Two | exami ned the types of dilemmas fishers

comonly face, and the dilemuas they are nore likely to
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attenpt to resolve through institutional design and change.
In this chapter | explored different types of institutional
arrangenents—property rights and rul es—and expectations
about their performance. Sinply because fishers devise
institutional arrangenents to resolve dilenmas that they
confront does not nean that those arrangenments will
successfully structure fishers actions in desirable ways.
Particul ar types of institutional arrangenents are expected
to performbetter than other types. Institutional
arrangenents that include rights of access, wthdrawal,
managenent, and exclusion, coupled with rules that specify
how those rights are to be exercised are expected to

out perform arrangenments that do not include the right of
exclusion or rules. That is, groups of fishers who
collectively hold nore conplete sets of property rights are
more likely to invest in establishing rules of harvest.

More conplete sets of property rights limt the exposures of
the group of fishers to the actions of others providing them
with incentives to invest in rule definition. Thus, fishers
who collectively hold nore conpl ete bundles of rights are
more likely to undertake rule definition and thereby address
problens that they face in harvesting. |In addition, for
these arrangenents to be effective and to be maintained,
conpliance with themnust be nonitored and enforced. Sinply

-engagi ng in institutional design does not ensure fishers
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desirabl e outcones, - the outcones achi eved depend upon the
types of institutional arrangenents created.

In the following two chapters research questions raised
in Chapters Two and Three will be explored. These questions
wi |l be addressed using data collected fromthirty case
studies of coastal fisheries located around the Worl_d. How
the data was collected and a general overview of the case -

studies is presented in the follow ng appendi x.
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Figure 3.1. Game Using Default Rules

Figure 3.2. Game Using Announcement Rule
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1. An exanple of this may occur in relation to oyster beds.
A fisher who Eossesses a transferable |lease to:particul ar

beds may be able to receive conmpensation for future benefits
she generates throu%h investing in the beds. Through the
transfer price of the |ease she can potentially capture the
future benefits she has generated.

2. Avariety of evidence both fromfield studies and from
| aboratory experiments show that even if access is limted
resource users still dissipate rent and in some cases
c(ielsgtgro?y the resource. See Wl ker, Ostrom and Gardner
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APPENDI X ONE
RESEARCH METHCDS

The research questions devel oped in Chapter Three and
in Chapter Four will be tested using data collected from
thirty in-depth case studies of coastal fishing grounds.
Scholars froma variety of disciplines, such as cultural
ant hropol ogy, cultural ecol ogy, geography, and soci ol ogy,
conduct ed these case studi es which have been published in a
variety of ways such as dissertations and theses, books,
j'ournal articles, nmonographs, occasional papers, and
conference papers. The thirty fishing grounds are |ocated
i-n various parts of the world, with fishers harvesting a
variety of demersal and pelagic fish, as well as
crustaceans, and molluscs.! In sone instances the situation
described in the case is quite sinple. By quite sinple |
mean that a single group of fishers, during one tine period,
harvest a single type of fish, using simlar technol ogies.
In other instances, the case author describes a situation
where nore than one group of fishers nay be conpeting with
ot her groups to harvest several types of fish, or the case
aut hor describes a situation that changes over tine. Taken
together, this diverse group of cases presents an excel |l ent
set of data by which to explore the assertions made in

Chapters Two and Three. In this appendix | will describe
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how t he case studies of coastal fisheries were collected in
addition to providing a general overview of the studies.

Col l ection of Case_Studies

A research project, "Towards an Institutional Theory of
Col I ective Action", headed by Professor Elinor Gstrom at
I ndi ana University, has served as a naj or source of data for
this study. A part of the research project has been to
undertake a systematic analysis of in-depth case studies on
conmon pool resources including fisheries, irrigation
systems, forests, and grazing lands. As a nenber of this
project, | hel ped devel op a series of in-depth coding forns
contai ning nostly close-ended questions to capture physical,
institutional, and comunity attributes of common pool
resources. Forns nost relevant to this study are the

fol | ow ng:
1. Location Form —exanines the major geographic
and denographi c features of the |ocation where an
appropriation resource is |ocated.

2. Appropriation Resource Form — examines the
boundari es and physical characteristics of an
appropriation resource, i.e., fishing ground.

3. Operational Level Form —exam nes the types of
situations faced by participants, the |level of
information available to them their potential
actions and levels of control, their patterns of
interactions, and outcones they.obtain. Each
operational level formreports a "tine slice"
during which the actions of the appropriators are
relatively consistent. By "relatively

consistent", it is meant that the rul es governing
t he appropr| ation resource, the comunity of
appropriators, and the physi cal characteristics of
the resource are the sane throughout the period.
When any one of these attributes changes, another
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operational level formis coded for a new "tine

slice".

4. Subgroup Form —exam nes the stakes and

resources, potential actions and |evels of

control, and strategies of participants in a

subgr oup.

5. Qperational Rule Form —exanines the kinds of

boundary, authority, scope, information, payoff,

and aggregation rules used in governing an

appropriation resource.

6. Collective Choice Form —exanines the

col I ective choice enti t| es that govern an

appropriation resource.

These forns are derived froma theoretical framework
known as institutional analysis devel oped by R ser and
Gstrom (1982), GCaekerson (1986), Ostrom (1986, 1990), and
Gardner, Ostrom and Wl ker (1990). Institutional analysis
rests upon three levels of action; the operational |evel,
which is the day-to-day operating activities of individuals;
the coll ective choice |evel, which involves devising rules
that structure the operational |evel of action; and the
constitutional'choice [evel, which involves the devising of
rules that structure the collective choice |evel of action
(see Kiser and Ostrom 1982). The research project, and
consequently the coding forns, focus prinarily upon the
operational level of action, with some exploration of the
col l ective choice level of action. In addition, exclusive
attention has been paid to appropriation or wthdrawal of
units, i.e., fish, fromcomon pool resources, as opposed to

marketing of harvested units.




The operational level of action is itself divided into

several parts. The action situation focuses upon several

variables that structure a situation.
(1) The set of positions to be held by
participants.

(2) The set of participants (including a random
actor where relevant) 1n each position.

(3) The set of actions that participants in
positions can take at different nodes in a
deci sion tree.

(4) The set of outcones that participants jointly
affect through their actions.

(5) A set of functions that map participant and
random actions at decision nodes into internediate
or final outcones.

(6) The anmpunt of
deci si on node.

information available at a

(7) The benefits and costs to be assigned to
actions and outcomes (Gstrom 1986:17).

The action situation together with a nodel of the individual
are required to construct a formal nodel of a situation

(OGstrom 1986:17). The coding forns that capture nost of the

information of an action situation, or a common pool

resource situation, are the operational level formand the

subgroup form The action situation is itself structured by

physical and institutional features of its broader

environment (Kiser and Ostrom 1982). Such features include

property rights, rules, the physical characteristics of the

resource, and cultural characteristics of the individuals

involved in the action situation. The coding forms that
capture these variables are the location form the resource
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form the operational level form the operational rules

form and the collective choice fora.
| used these forns in coding in-depth case studies of

different coastal fishery situations. | placed two

restrictions on choosing case studies to code. First, the
study had to describe either a resolved or unresol ved
coastal fishery dilema. Second, the study had to contain
information on the rules that fishers used to organize their
harvesting activities.

Typically, if the case study authors

provided information on rules, they also provided
information on the groups of fishers and on the fishing
grounds they used. This allowed ne to code nost of the
épproxi nmately 600 variables contained in the coding forns.
No other restrictions were used jn choosing case studies.
After searching through hundreds of documents, | inditified

and coded thirty coastal fishery case studies.

Even though m nimal restrictions were used in choosing

case studies, these studies, nevertheless, are not a random

sanpl e fromthe popul ati on of coastal fishing grounds

| ocated throughout the world. Consequently, | cannot

generalize ny findings beyond these studies. On the other
hand, | have inposed a consistent set of variabl es across

the cases permitting consistent conparisons to be nade anong
Thus,

them there is no reason to believe that the val ues

of the variables on which | have collected data are not

randomy distributed anong the case studies. | can
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generalize ny findings across the thirty case studies

The case studies provide a wealth of infornmation that
has not before been brought together. In particular,
detailed information on property rights and rules across
nunerous fishing grounds has not been collected prior to
this attenpt. The work in this study nust, therefore, be
conpared to prior studies that have attenpted to generalize
froma very few set of cases and not be conpared with what
coul d be obtained if it were possible to draw a random
sanpl e of all inshore fisheries around the world.

Unit of Analysis

I n exam ning how various types of property rights and
institutional rules affect behavior and outcones in coasta
fisheries, the unit of analysis that | use is the subgroup
A subgroup is a group of fishers who harvest fromthe same
fishing ground and who are relatively simlar in relation to
the following five characteristics

1. Their legal rights to appropriate units, i.e., fish

2. Their withdrawal rate of fish fromthe resource

3. Their exposure to variation in the supply of fish.

4. Their level of dependency on fish withdrawn fromthe

resource

5. How they use the appropriation units.
This definition of a subgroup does not depend on the
presence or absence of an organization of fishers. Instead
a group of fishers nmust share sinilar circunmstances, as
defined above, in relation to comonly shared fishing
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grounds to be a subgroup. 'Also, nore than one subgroup of
fishers can utilize the sane resource sinultaneously. It is
inmportant to exanine individual subgroups for this study
because the property rights and rules of different subgroups
using the sane fishing grounds may differ radically from one
anot her .

Forty-four subgroups of fishers utilize the thirty
fishing grounds that were coded fromthe in-depth case
studies listed in Table 1. The information contained in the
original case studies provided sufficient data to code one
time period for 36 qf the subgroups utilizing 28 of the
fishing grounds. For two of the fishing grounds the author
provided sufficient information that it was possible to code
three time periods

| treated the subgroups in each of the three time
periods as separate groups, even if their nenbership
remai ned unchanged. | did this because the second and third
time periods represented very different situations fromthe
initial time period and fromeach other. GOucial variables
differed fromperiod to period. Additional fishers or
subgroups began harvesting from fishing grounds, different
sets of property rights and rules were utilized in later
periods, and so forth. Also, the hypotheses | am exani ning
have been derived fromstatic nodels. Consequently, the
analysis will be static. Thus, treating the subgroups in

each of the three tinme periods as separate groups does not
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harm t he anal ysi s. -
TABLE 1

Description of Case Studies
The profiles of the thirty coastal fishery resources ’ DESCRIPTION OF CASE STUDIES

are shown in Table 1. These resources are located in - pom e
sixteen different countries, with eleven located in Central

Belze  Caye Cauber  lobater f ' you 7 Buttriead (1988)
and South America, eight in North Arerica, seven in Asia, Betze San Pedo  Lobehr 1 ' yor " Gordon (1361
and four in Europe. A variety of denersal and pel agic fish, L Arombeoe Mixed ¢ L you L] Kotish (1890}
crustaceans, and nolluscs are harvested fromthese fisheries Beaed Gonpas . ! ! o w Formes (14, 1470}

Corded {1972,
by relatively snall nunbers of fishers. The average nunber L Vennca Mrsd H ] yor 500 1974, 1970, 1992, 1904}
of fishers constituting a subgroup is 189, with the smallest Cantan "m" cou 2 1 misaing M Puwera {1944}
subgroup being 29 and the largest being 750. These groups Canada  Cat Harboar Sod 2 1 o L] Far (1972)
of fishers are relatively honbgeneous. Mdst groups consi st Ganace Hrane Goa 2 : ™ " Merln [1973,1070
Barken (1877,
of men who share sinmlar racial, ethnic, and religious Geraow  Jemes Bay  Wnheleh ! 1 awr L L]
backgrounds. In addition, nost of these fishers use fixed Parate  Peity Herkou Cod : ! ™ 1o Stoctal (1973}
Podt Lasmsraon

gear. They use gear that is stationary, such as various Conade Pageaila Lobriar ' 1 v L] Duvis {1978, 1084)
forms of fish traps, handlines, longlines, and stationary Canade mm"""'"' - ' 1 yo " Davie (1473, 19841
nets. Masaohnghi bl

dreeca Gloca Senbresm 2 1 missing EL ] Koteoning {1944,

Even though the thirty resources are small scale Raychiudte {1

e umbudwio Mived 2 1 oo 243 s
coastal fisheries, all but two, for which there is "
. . . . . . L] Bonti Mined 1 1 " " Oeveaport (1056}
information, are commercial. These fisheries are not just

Jacan Ebibara Lo \ 1 e missiag Srameid {1948}

subsi stence fisheries, rather they are inmportant sources of
monetary income for the fishers who harvest fromthem The
thirty coastal fisheries, together with the forty-four
subgroups that uti Iiz'e them constitute the sanple from
whi ch hypot heses established in Chapters Two and Three will

be examined in the followi ng two chapters.

114 115




e R

TABLE 1 CONTINUED

DESCRIPTION OF CASE STUDIES

[ Tim Carimpmptl o4 Fighp .
Camwy L— asrmmay ippars S Pty Hary Doty
Korvn Kegode Anchory 1 1 Ll Misting Han (1878)
Ancerson ead
Sininynia Knotng Was oaet ] ] yon migting Andereon (1877)
abiyaln Parsoch L ] 1 you ns Firth { 1958)
Androg
L] Cuinisan. Aoo LT 1 ] yau L] M (1D
Ancinie
Hanioo Quinbine Meo  Lobate 1 ] you [ ey {1992)
) Abcennion Ml {1903,
L) By Lasbuime ] 1 y 1L ] 1909
Hatachmans
Micsrages TadDigignl Tt 2 1 - 0 {1972, 1372
A Rncis
" Laska Galaviay Mixad 3 H ™ T84 (192}
franer (1980,
Thaland Pesombien  Mcherwd 1 ] o 200 1906)
Turrey Alapa Mixsd 1 | ™ 100 Borvae [1908]
Aywall~
Turkwy Haylagi Wimid 1 t Yo 109 Sorkaw (T00S}
Tiwkey Tasuow Mhind | 1 o 1480 Badeas (1900}
Viedazubia Chiguaam. Lien t ] L] L) Wreton (1972]
Moum Desert
UiA ik Labanet ] ] you T2 Qrossingar {1676
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-
1. Denersal fish are bottom dwelling whereas pelagic are
surface dwel ling. Crustaceans and nolluscs refer to | obsters,
crabs, oysters, clanms, and so forth.

2. The descriptions of coding forms was taken from S Y. Tang

(1989) “Institutions and Collective Action in Irrigation
Systens" Ph.D dissertation, Indiana University, p.62.
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CHAPTER FOUR
FI SHERS' RESPONSES TO COASTAL FI SHERY DI LEMVAS

Fishers, in jointly using fishing grounds and in
subtracting fish, act in interdependent situations. The
outcénEs they achi eve depend on the actions of other fishers
in addition to their own. As a result, if fishers do not
coordinate their harvesting activities they can produce
problematic situations or dilemmas. Conmmon dil emmas that
fishers face are stock externalities, technol ogical
externalities, and assignment problens. At |east some of
these problens nay be solved if fishers choose to cooperate
to coordinate their actions. The conditions under which
fishers choose to engage in institutional design, the
probl ems they address, and the rules they adopt are the
subj ect of this chapter.

Institutional arrangements are sets of property rights
that fishers possess in relation to their fishing grounds,
and the rules that défi ne what actions they can take in
utilizing their grounds. |Institutional arrangements are
anal ytically separate from organi zations, and may or may not
be associated with a fornal organization. Kiser and Gstrom
define organi zations "as conposites of participants
following rules governing activities and transactions to

realize particular outputs. These activities occur within
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specific facilities" (Kiser and OCstrom 1982: 193).

Organi zati ons consi st of groups of people following a cormon
set of rules to achieve particular outcomes within a
specific facility. In relationto fisheries, comon

organi zati ons are cooperatives, unions, and government
agenci es.

The focus of this chapter is upon institutional
arrangenments, which may or may not be associated with formal
organi zati ons, and not upon organi zati ons per se. An
exanpl e of coordinated harvesting activities independent of
any fornmal organization is presented in a case study by
Ant hony Davis of a group of fishers and the cod grounds they
harvest from off of the southwestern coast of Nova Scoti a,
as di scussed in Chapter One (Davis 1975). The thirty-three
fishers studied by Davis live in closely situated villages
adj acent to the harbor'where they dock their boats.' Their
grounds consi st of approxi matgly 120 square mles of ocean
extending to the south and east of the harbor. They utilize
sim | ar equiprment in harvesting fish—handlines and
longlines for cod, and gillnets for herring used as bait for
cod. Over tinme, they have evolved rul es specifying where
certain types of gear can and cannot be utilized in their

grounds. For instance, gillnets:

are not set 'inside' (ie., further up the estuary)
of the base line because they would restrict the
channels into the Port Laneron, Upper Port
Lameron, and Pagesville harbors (Ibid:71).
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In addition, handlines are set "within six to eight niles of
the shore. The remaining four to six mles to the outer
limt are used mainly by the longliners"(lbid).

Enforcement of these rules anong the fishers thensel ves
and agai nst "outsiders" is undertaken prinmarily on an
individual basis by the fishers. CQutsiders are pernitted to
fish the grounds if they followthe rules. |[|f they set gear
in areas forbidden to that gear they are ejected fromthe
grounds by whonever first notices the violation (Ibid:103).
Anmong the fishers thensel ves social sanctions are applied to
rule violators. Fi shers will stop sharing bait and’
information concerning the location of fish with rule
viol ators.

The coordination of harvesting activities anmong these
fishers has occurred w thout recourse to a fornal
organi zation. No cooperative or union has been established
as a nechanismto create and enforce rules. Because the
fishers live in the same village and share so nany conmon
facilities in that village, they interact with one another
on a regular basis w thout the need for establishing a
fornmal organization to engage in sel f - consci ous
institutional design and rule enforcement activities. Thus,
for the purposes of this chapter the focus of analysis
ext ends beyond the outcones that specific organizational

forns produce, and includes various institutional

120




arrangenents, with or without associated organizational
forns. ?

For purposes of this study, whether fishers have
devi sed rules that specify who can fish and how harvesting
is to be conducted will be used as an indicator of fishers
having created institutional arrangenents to resolve dilemma
situations. Rules are chosen as opposed to just property
rights, or property rights and rules, for two reasons.
First, government agencies have granted fishers nost of
their property rights. Fishers, except in relation to the
right of exclusion, have not devised their own property
rights. Focusing on property rights that groups of fishers
possess does not indicate whether fishers have actually
coordinated their activities. Property rights, for the nost
part indicate the rights an external authority has granted
to the groups of fishers. Second, fishers have devised
alnost all of the rules that structure their actions.
Except for seasonal closures and m ni mum size rules
regardi ng fish harvested, fishers have devised all other
rules. Thus, rules are an excellent indicator of fishers
cooperating to coordinate their actions.

Since rules are an indicator of whether fishers have
engaged in institutional design to address collective
probl ens they face, the question arises as to.what types of

rul es should count as evidence that fishers have organized
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their harvesting activities. A useful starting point is to
assune that in light of problematic situations fishers my,
through the use of rules, try to exclude others from
entering their fishing grounds, and/or they may try to
define the types of actions that can be taken in harvesting
fish. The nost inportant types of rules in gai ning greater
control over fishing grounds are boundary, authority, and
scope. Boundary rul es define who can enter a resource.

They establish criteria that individuals nmust nmeet before
they can access a resource. For instance, boundary rules
may specify that only men ol der than 16 years, who live in a
particular area, and who use particular types of gear can
enter specific fishing grounds. The criteria boundary rules
usual ly specify in relation to inshore fisheries are gender,
age, residency and technol ogy.

Authority and scope rules define the types of actions
that can be taken and the states of the world that can be
affected. Authority and scope rules specify actions that
nmust, may, or nust not be taken in harvesting fish. For
instance, an authority rule may state that fishers can only
harvest fish by setting their gear in specified spots, and
that they have exclusive rights to their spots for the
entire season. A scope rule may state that only fish |arger
than a certain size may be harvested. Once fishers neet the

boundary rule requirenents that give them access to fishing
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grounds they nust conduct their harvesting activities in
accordance with the authority and scope rules in effect.

For purposes of this analysis, evidence that fishers
have organi zed their harvesting activities include boundary
rul es whose criteria involve nmore than just residency.
Christy (1982) argues that for fishers to gain control over
their grounds the boundary rules that they utilize mnust
require residency in a locality in addition to other
criteria, such as the purchasing of a license, the use of a
particul ar type of technology, etc. Sinply requiring
residency in a locality will not usually exclude a
sufficient nunber of fishers fromnost fishing grounds so as
to avoid crowding and the possible destruction of fishing
grounds. Rather, additional barriers to entry nust also be
put in place (Christy -1982:2).

In addition, authority and scope rules utilized by
fishers nust specif)-/ particul ar types of actions to be taken
in harvesting fish. Fishers nust hot be pernmitted to take
any action they please in harvesting. As argued in Chapters
Two and Three, for fishers to begin to address dil enmas that
they face they nust coordinate their harvesting activities.
Coordi nation occurs through specifying authority and scope
rul es. In considering the boundary and authority and scope
rul es among the forty-four subgroups, only those subgroups
whose boundary rules require.nore than residency in a

country, region or locality, to gain access to the fishing
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ground, and whose authority and scope rules forbid fishers
fromtaking any actions they choose in harvesting fish are
counted as having instifut ed arrangenents to constrain
harvesting behavior.® Anong t he forty-four subgroups,
thirty-three have devised rules to govern the use of their
grounds, whereas el even have not devised rules of harvest.

Dilemmms_Addressed bv_lnstitutional Arrangenents

In Chapter Two based on the work of Gardner, Ostrom
and Wal ker (1990), | argued that in harvesting fish, fishers
are likely to face three problematic situations: 1) stock
externalities, 2) assignment problens, and 3) technol ogical
externalities. Based on the work of Wlson (1982) and
Gstrom (1990), | also argued that fishers are nuch nore
Iikel_y to address assignment problems and technol ogi cal
externalities than they are stock externalities. Stock
externalities derive fromthe nature of the flow of fish,
which are subtractable. Wat one fisher harvests is not
avail abl e for othe.rs to harvest. Drawi ng down the pool of
fish available during a season increases the costs of
harvesting, yet fishers do not take into account the costs
they visit upon one another. These costs are stock

externalities.

In order to address stock externalities effort directed
at harvesting the flow of fish nust be regulated. Effort
that each fisher produces nust be reduced. |If fishers

attenpt to solve stock externality problens they wll
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organize in relation to the flow of fish. That is, they nay
notice the effects their harvesting has upon each other,
possi bly through declining levels of fish available to be
harvested, and they may collectively agree to limt their
effort.

A problemin exanining this assertion is that not only
do fishers have little information concerning stock
dynanmics, and the effects their actions have upon one
anot her, but neither do nost researchers. Thus, information
concerning stock externalities was not reported in the case
studies. Al though the existence of stock externalities was
not directly reported, many of the case authors did report
whet her the stock of fish appeared to be abundant or scarce.
This report can be used as a sinple, though rough nethod of
measuring stock externalities. According to the dynamcs of
the bionom c nodel, sfock externalities typically energe
when the size of the stocks of fish are declining and the
quantity of fish given demand levels is consequently
scarce.* The question to be examined is whether in the face
of declining stocks of fish, fishers organize their
harvesti ng.

In exam ning the relationship between reported evi dence
that the stock of fish is scarce and whether fishers have
defined institutional arrangenents for organizing their
harvesting activities, a measure of the reported evidence

concerning scarcity was taken at the beginning of the tine
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period of the case study. -An exanple of a group of fishers
who were not facing scarcity is reported by Sutherland
(1986). Sutherland describes a grotjp of Belizean

| obsterfishers who live on an island (Caye Caul ker) off of
Bel i ze and who harvest |obster just inside the barrier reef
of Belize. The fishers harvest |obster with the use of
traps and al so by scuba diving. They began to devel op the

| obster fishery in the 1920s. At the tine |obster was quite
abundant .

At the beginning of the twentieth century, spiny

| obster were abundant in the seabed around Caye

Caul ker, where the shallow, warmcoastal waters

provided an ideal habitat. Islanders tell stories

of |obster crawing up on the beaches in such

nunbers that they were considered "rubbish" food

(Sut herl and 1986: 49-50) .

Table 4.1 exhibits a noderately strong rel ationship
bet ween scarcity of stocks of fish and fishers havi ng.
defined institutional arrangements for organizing their
harvesting activities, but the relationship is of the wong
predi ct ed si{gn.5 If the predicted relationship were to
hol d, nost of the cases should lay along the nain di agonal,
with a fewon the off diagonal. |[If subgroups of fishers
experience a scarcity of - fish they should organi ze,
ot herwi se they should not. In this instance the opposite is
the case. Host of the cases lay along the off diagonal.

Twenty subgroups who experience abundant fish stocks have

devised institutional arrangenents for governing harvesting
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activities. They have organi zed even t hough the flow of

fish are not scarce.
It may be the case that the twenty subgroups of fishers
who face abundant fish stocks originally organized in

That is, prior to the period which

response to scarcity.
the case author reports the subgroups may have experienced
scarcities of fish and in response organized their

harvesting activities to linmt effort. The case author nmay
now sinply be reporting the successful outcomes of such

Wiile this scenario is possible

institutional arrangenents.

it is not likely to be the case. As argued in Chapter

Three, fishers have little information concerning the
dynanmics of the fish stocks or how their fishing activities

affect fish population dynamcs. |f fishers do not perceive

or understand their role in creating a problematic situation
they are unlikely to attenpt to address it. Second, as
Martin argues in relation to the Newfoundl and cod fishers he
descri bes, they perceive fluctuations in cod stocks as
resulting fromnatural occurrences or fromthe harvesting
activities of offshore fleets, and not as a consequence of
their own activities (Martin 1979). Evi dence fromthe
forty-four subgroups suggests that fishers do not organize

O her factors

to address problenms of stock externalities.

affect fishers choices to organize.

A second probl enatic situation, assignnent problens,

i nvol ves governing the use of the resource, i.e., the
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fishing grounds, as opposed to the flow of fish through

those grounds. Fishers possess substantial amounts of

informati on about their fishing grounds, and about the
effects that their actions, in gaining access to the choice

spots, have upon one another. The problemis identifiable

and neasurable, and is also a source of conflict. Thus, as

| argued in Chapter Two, fishers are nore likely to attenpt
institutional change in light of conflict over a limted
nunber of productive areas within the grounds.

An exanpl e of fishers experiencing conflict in
relation to gaining access to choice fishing spots is
reported by Berkes (1986). Berkes describes a group of
Turki sh fishers who reside in Alanya and who harvest bonito
and | arge carangi ds using nets, just off of the coast of

Alanya in the Mediterranean. Prior to 1960, the nunber of

choice fishing spots matched the nunber of fishers. |In the
1960s, however, the nunber of fishers increased resulting in
fewer choice spots than fishers who wanted to fish those

Fi shers began to fight over the spots with fishers

spots.
| osing gear. Eventually,:
smal | groups of fishermen started to cooperate by

gi ving one another sufficient berth and then
taking turns at the better sites. Over a period
of sonme 15 years, there developed a fishing system
to optimize production at the best sites, and in
turn to allocate these sites by lottery, with a
rotation provision to ensure that all fishernen
get an equal chance to fish the best sites (Berkes
1986: 16-17).°
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Table 4.2 arrays whether fishers have experienced
conflict over choice spots by whether fishers have organized
their harvesting activities.. A noderately strong
relationship of the correct sign exists between the
exi stence of assignment problens and whether fishers have
organi zed their harvesting acfivities.7 The expected
relationship requires that nost cases lay along the main
di agonal .  Subgroups who have experienced probl ens over
scarcity of spots shoul d have organi zed their harvesting
activities, whereas subgroups who have not faced a scarcity
of productive spots should not have undertaken the
definition of rules. Certainly among subgroups that have
faced scarcity of spots they have overwhel m ngly organi zed.
Qut of nineteen subgroups who have confronted a shortage of
choi ce spots, sixteen have organized their harvesting
Conflict over produqtiVe areas is one factor in explaining
why fishers have devised institutional arrangenents for

governing the appropriation of fish

On the other hand, other operative factors exist as
reveal ed by the fact that of the ten subgroups who have not
experienced conflict over spots, seven, or 70% have stil
organi zed. Another factor, discussed in Chapter Two, that
shoul d have an inmpact is conflict over different types of
gear being utilized within the same fishing grounds, or gear
being utilized too close together, which generate

technol ogi cal externalities. An exanple of fishers
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experiencing technol ogi cal "externalities is presented by
Cordel I (1972). He déscribes the evol ution of an estuarian
fishery off of the coast of Val enca, Brazil. At the

begi nning of this century when the fishery was first being
devel oped, the fishers utilized a variety of technol ogies
and interfered with each other in harvesting fish. This
interference resulted in the destruction of gear and in
physi cal violence anong the fishers. As Cordell explains

From ny conversations with older fishernen it was
apparent that |long ago they recognized the chance
of interference, even if unintentional, was fairly
hi gh, especially during spawni ng seasons. Because
of the difficulty in establishing exclusive |ong-
termcontrol over net fishing areas, considerable
vi ol ence was characteristic of canoe fishing in
its earlier phases. However, as fishermen noted
the nore viol ence-prone participants in fishing
had gradual |y abandoned it (os_mais vilentos_se
seoararamda oescaria). The reasons for this were
-clear: Toss of equipnent due to retaliatory acts,
canoes sunk, nets burned or stolen, and in sone
cases people shot while attenpting to take a lanco
by force (Cordell 1972:105).

Tabl e 4.3, arrays the rel ati onshi p between potentia
conflict over harvesting processes and whet her fishers have
organi zed harvesting.® |f fishers organize in the face of
technol ogi cal externalities, then nbst subgroups should |ay
along the main diagonal in Table 4.3. Fishers who
experience technol ogi cal externalities should organize, and
fishers who do not, should not organize. Anong the
sevent een subgroups who utilize nultiple types of gear
wi thin the sane grounds, thirteen have organized their

harvesting activities to avoid such conflict. This evidence
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suggests that fishers al so organize to address technol ogical
externality problems. The relationship between conflict
over inconpatible types of gear and fishers organizing to
avoid such conflict is relatively strong

Table 4.4 conbines the effects of conflict over access
to limted nunbers of spots, and conflict over multiple
types of gear, with fishers organizing the harvesting of
fish. The existence of conflict arising over productive
spots.and/or inconpatible gears exerts a strong influence
upon subgroups of fishers to devise institutiona
arrangenents to organi ze their harvesting activities.
the twenty-eight subgroups of fishers that have faced
conflict over either problem or both, 86% have defined
rules to order their harvesting activities. On the other
hand, anong the nine subgroups of fishers who have not
experienced conflict dver linited spots or inconpatible
gears, six, or 67% have still organized. Another factor,
or factors, continue to affect whether fishers organize

In considering the six subgroups who have organi zed but
who have not experienced assi gnnent probl ens or
technol ogi cal externalities, tw very closely related
processes appear to be occurring that explain why they have
organi zed. Menbers of two of the six subgroups were
required by law to organi ze before they could access fishing
grounds and withdraw fish. The fishers constituting one of

t hese subgroups reside in Turkey and harvest from a |agoon.
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As reported by Berkes (1986), Turkish fishers who organi ze
thermsel ves into cooperatives can apply to the Turkish
governnent for exclusive rights to harvest from specific
| agoons, with Turkish |aw giving preference to fishers'
cooperatives over other organizations in granting such
rights. As Berkes states

The cooperative was established in 1974 to nmake a

bid for the | ease of the |agoon, which had

previously been operating under a private

company. .. Taki ng advantage of a provision under

the Aquatic Resources Act to give priority to

cooperatives in the |easing of |ake and | agoon

fisheries, the Ayvalik-Haylazli Cooperative was

successful inits bid (Berkes 1986: 75).
Thus the Turkish fishers were required to organi ze before
they could gain access to their fishing ground

The other subgroup that is organized but did not do so
on the basis of assignment problenms nor technol ogical
externalities, resfdes in Ebi bara, Japan (Brameld 1968). In
1950, the Japanese federal governnent adopted a |aw placing
coastal waters under the control of Iocal cooperatives
Coastal waters were divided among |ocal comunities and
fishers from each community were required to belong to their
coop and to fish in their waters only (Ibid:26). Thus, two
of the six subgroups that have organized but that did not
initially face potential conflict over spots or gear exist
within a larger institutional environment that requires

organi zation as a pre-requisite to access and harvesting

activities in at least sonme types of coastal waters.
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Each of the other four subgroups that have organized
harvesting wi thout facing conflict over spots or technol ogy
initially organized for sone other purpose or was part of a
nmore general organi zation. Two of the subgroups reside in
San Pedro, Belize and harvest |obster (Gordon 1981). Over a
period of years the San Pedro fishers faced a nmonopoly buyer
of their lobster. Wth assistance froma variety of
governmental agencies they eventually formed a marketing
cooperative whereby they could take conpetitive bids from
buyers in the international market. Wile the fishers
initially organized to solve marketing probl ens, the coop
| ater becane involved in organizing harvesting activities.
In the case of the two renaining subgroups, the fishers are
each part of a local comunal governnental system that has
organi zed many aspects of life in addition to fishing
(Fraser 1960, Firth 196*6). Thus, anong the six subgroups
that have ordered their fishing practices, two did so in
order to gain access to coastal fishing grounds, and the
remai ning four were organi zed for some other purpose which
then extended into the harvesting of fish. .

On the other hand, another four subgroups, that have
faced assignnent problenms and technol ogical externalities
failed to design, establish, or maintain institutional
arrangerments with di sastrous consequences. Three of the
four subgroups, whose harvesting activities are not

organi zed, are associated with the Val enca, Brazil fishing
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grounds (Cordell 1972). Prior to the 1960s a single
subgroup of Brazilian fishers organized the harvesting of
the Val enca grounds. Wth the advent of governnental
policies that encouraged an influx of new fishers, these
fragile institutional arrangenents were destroyed. Not only
did the arrangerments cease to function, but problens of

assi gnnent and technol ogi cal externalities once again

pl agued the fishers.

Prior to 1960, a single group of fishers, nunbering
approxi mately 350, harvested a variety of fish froman
estuary near Valenca. The fishers had devised institutional
arrangenents to address problens of assignnment and
technol ogi cal externalities. The fishers divided the
estuary into various areas, where different technol ogies

were used and did not overl ap.

The mangrove fence and barricade net are always

| ocated hi ghest on the shore, succeeded by the

dragged nets, encircling nets, and tidal flat fish

corrals. Finally, noving out to the channel are
positioned the fish traps, trotlines and gillnnets.

In any case, the distribution of techniques in a

wedge of water is always such that they do not

overlap(lbid:42).

The types of gear used and the |ocation of their use
depended on the tides since some techniques required weak
currents and others noderate currents. |In order to avoid
conflict over access to particular spots, several rules were
used. Wen nore than a single boat arrived at a specific
spot -si mul taneously, the fishers of each boat would often
draw lots to determne the order of use of the spot. In
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sone instances, however, fishers refused to follow the
establ i shed order, creating conflict (Ibid:94). In other

i nstances fishers used a prior announcenent rule to claima
spot for a day.

When soneone wi shes to fish in a particul ar spot

at a particular tide level, he may announce his

intentions several days in advance. This is

cal l ed publjcando_o_lanco and serves to establish

his claimto a designated water space. The place

set aside for this purpose is a |local bar where

fishermen congregate (Ibid:98).

In the late 1950s the Brazilian governnent, in an
attenpt to "noderni ze" fisheries, provided nylon nets to
investors, arranging financing through the Bapco do_Brasil.
Several wealthy individuals, none of whom had been invol ved
in fis.hi ng, purchased nylon nets. The canoe fishers
thensel ves could not afford to purchase nets. The owners of
the nylon nets hired men to fish with the nets. These new
fishers were inexperli enced. They intruded into the fishing
grounds with little understanding of the structure of the
grounds or the rules the original fishers had devised.
Conflict erupted between the two groups of fishers, wth
fishers being shot and equi pment destroyed (Oordeil 1972).
The institutional arrangenents that had prevented such
conflict were also destroyed as fishers fought for whatever
spots they could gain.

Because institutional arrangenments, to continue in

exi stence, require individuals who know and agree to follow

the rules, the entry of individuals (supported in their
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efforts by the national government) who did not know or
acknow edge the legitinmacy of the rules of this fishery led
to the destruction of these successful institutional
arrangements. Wthout rules constraining the behavior of
the fishers the fishery was severely degraded, with problens
of assignnent and technol ogical externalities reappearing.
Eventual |y, many of the original canoe fishers exited the
fishery, leaving primarily the nylon net fishers. Cordell
reported a decline in the size of catches for several years
in the 1970s which also worked to drive the nylon net
fishers out of the fishery. The original set of fishers
retreated to the surroundi ng swanps scavagi ng for crabs,
oysters, and nussels (Cordell 1978). As this case study by
Cordell clearly denonstrates, well understood rules are
crucial for solving and preventing problens arising in
harvesting fish. Wthout boundary, and authority and scope
rules to limt conpetition, severe problens can erupt anong

fishers.

The renai ni ng subgroup of fishers who have faced
technol ogi cal externalities and assignnent problens but who
have not organized their harvesting activities is fromthe

Messol onghi - Etol i co | agoon in Geece (Kotsonias 1984). Two

" subgroups of fishers harvest fromthe |agoon. One subgroup

of fishers has organized their harvesting activities under
the direction of several coops, and they have |eased parts

of the lagoon fromthe G eek government. The other subgroup
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of fishers, the group that has not organized its harvesting

activities, fishes fromthe unl eased portions of the |agoon.

The unorgani zed set of fishers, instead of devising
their own set of rules, have attenpted to join the existing
co-ops. The organi zed subgroup, however, does not allow
menbers of the unorganized group to join their ranks. In
fact, they are attenpting to expel them fromthe |agoon.

Fi ghts have erupted anong these two groups, and the fishers
who are not organized are finding access to the |agoon
increasingly nore difficult (Ibid:527).

The four subgroups of fishers who have not ordered
harvesting activities, in spite of facing problematic
situations, do not, or did not, operate in institutional
environnents supportive of organizing efforts that they may
have wanted to undertake. In each resource, subgroups
fought anobng each otheF either destroying existing
institutional arrangenents, as in the case of Val enca,
Brazil, or preventing a subgroup access to al ready
established institutional arrangenents, as in the case of
t he Messol onghi-Etolico Lagoon in Greece. Wiile in each of
tﬁese cdses the subgroups that devised rules to organize
their harvesting had for the nobst part resol ved dil enmas
that they faced, the groups with no rules to coordinate
their actions experienced severe probl ens.

Evidence fromthe forty-four subgroups of fishers

provi de support for the research questions devel oped in
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Chapter Two. There is little evidence to suggest that
fishers attenmpt to adbpt rules to coordinate their actions
so as to avoid stock externaliti'es. Fi shers typically do
not perceive stock externalities and, therefore, do not try
to resolve them (WIlson 1982). |In the case of assignnent
probl ems and technol ogi cal externalities, the evidence is
quite different. Anong the forty-four subgroups of fishers,
those who have confronted either problemhave often tines
defined rules to order their harvesting activities. On the
ot her hand, the subgroups who were not able to devise rules
continued to face severe probl ens.

Lncentives for Designing Institutional Arrangepepis

Even though fishers address particular problematic
situations rather than others, a variety of factors affect
whet her they will cooperate at all to design institutional
arrangenents. That is, asserting that fishers are nore
likely to attenpt to resolve. assignnent problens and
technol ogi cal externalities does not mean that whenever they
are confronted with these problens they will always solve
them As discussed in Chapter Two characteristics of
fishers' physical environment, insti t utional environment,
and cultural environment structure the situation of fishers,
facilitating their ability to collectively resolve comon
problens to yaryi ng degr ees.

The inportance of various physical and institutional

factors in structuring facilitative environnents for
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collective action are revealed in the differences in those
envi ronments between the subgroups of fishers who have
devised rules for coordinating their actions and those who
have not organized. These characteristics affect the
information fishers possess about their environnent, their
ability to communicate anong thenselves, and their ability
to design institutional arrangenents that address the

probl ens that they face.

In relation to the physical environnent the factors
considered inportant are the size of the resource, and the
boundedness of the resource (Gstrom 1990). The smaller the
size of the resource the less costly it is to develop a
fundament al understandi ng of the processes occurring within
its bounds, and also the less costly it is to nonitor
conpliance with the rules. In relative ternms, smaller
resources are facilitative of fishers cooperating to devise
institutional arrangenents. Anbng the subgroups that have
engaged in institutional désign, for which there is
information, on average the surface area of their fishing
grounds is half that of the surface area of subgroups who
have not engaged in institutional design. The average
surface area of the fishing grounds of the fishers who have
organi zed their harvesting is 243 square kiloneters, as
conpar ed mith_an average surface area of 579 square
kiloneters of the fishing grounds utilized by unorganized

sets of fishers.?®
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If the boundaries of the resource are well-defined
physically by natural barriers; nonitoring of who enters the
resource is less difficult, and it is easier to exclude
individuals fromgaining entry. Gven the feasibility of
exclusion and the ease of nonitoring associated with well -
defined boundaries, cooperation is facilitated in such
circunstances. Anong the forty-four subgroups under
consi deration, no meaningful difference regarding resource
boundari es exists between subgroups who are organi zed and
those who are not organi zed. Twenty-two of the thirty-
three subgroups who have organi zed, or 67% access grounds
whose boundari es pose no barrier to entry. Seven of the
el even subgroups who have not organi zed, or 64% access
grounds whose boundari es pose no barrier to entry.* Thus
anong the forty-four subgroups the existence, or |ack
thereof, of physical boundaries that limt entry have little
effect on whether fishers have organi zed their harvesting

activities.

Econonic factors can also potentially effect fishers
organi zing capabilities. Wether fishers face relatively
stabl e markets, whether they are highly dependent on the
grounds as their major source of incone, and the val ue of
additional units of fish, all potentially effect fishers
choi ces about whether to engage in the devel opnent of
institutional arrangenents. Gven a relatively stable

econony in which no fundanental changes are occurring such
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as a transition froma subsistence econony to a market
econony, fishers face less risk in investing in their
fishing grounds. [If they do not have to contend with a
rapi dly changi ng econom c environment, fishers can nore
easily access the value to them of using the grounds over
time (N etschmann 1972, 1973). Among the thirty-three
subgroups who have organi zed their harvesting activities
and for which there is information, twenty-six, or 84%
operate within a stable econom c environment, whereas anong
the el even subgroups who have not organi zed institutiona
arrangenents, five, or 50* operate within a stable economc
environnent. The econonic environment within which
fishers operate can effect their ability to devise
institutional arrangenents. Fishers who operate in nore
stabl e environments are nore likely to organize than those
who do not interact within a stable environnent

Anot her econonic variable potentially effecting
fishers' choices to engage in institutional design is their
degree of dependence upon the fishing grounds as their ngjor
source of income. G ven a high level of dependence upon the
grounds, fishers face incentives to organize their
harvesting activities to sustain the grounds over tine, and
to ensure continued and reliable access to those grounds.
Among the thirty-three subgroups who have organized their

harvesting, and for which there is information, twenty-

seven, or 87% are very dependent upon their fishing grounds
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for incone. Menbers of these subgroups gain nost of their
i ncone fromharvesting fish. The remaining four subgroups
who have organi zed their harvesting are noderately dependent
upon fishing for their income. They gain about half of
their income fromharvesting fish. Anmong the el even
subgroups who have not organi zed harvesting activities, and
for which there is information, only three, or 30% are
heavi |y dependent upon fishing as their predom nant source
of income, whereas seven, or 70% are only noderately
dependent upon fishing for incone. Fishers who have
organi zed their harvesting are nore heavily dependent upon
their fishing grounds as their najor source of income

Anot her crucial economc variable that can potentially
effect fishers choosing to cooperate to organize their
harvesting activities is the value of additional units of
harvested fish. |If the value of additional units is high
fishers face the [ncentive to harvest rapidly, and the
di sincentive to invest in fishing grounds, or in
institutional arrangenents to govern the use of grounds.
Anong t he subgroups that have engaged in institutional
design, for which there is information, 68%or 13, would
receive noderate to high returns for additional units of
fish, and 32% or 6 subgroups woul d receive low returns for
additional units of fish harvested. Among the subgroups

that have not organized, and for which there is infornation
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87% or 7 subgroups would receive high to noderate returns
and 1 woul d receive low returns. Subgroups of fishers who
have organi zed their harvesting of fish face |ess pressure
to harvest fish rapidly in order to gain i mediate benefits.
Economi c variables play an inportant role in whether
fishers engage in institutional design. These variables
establish incentives for fishers to invest in institutional
arrangenents to sustain their harvesting activities over
time. If fishers operate in a stable econom c environnent,
if they are heavily dependent upon fishing as their only
source of income, and if the narginal returns from
harvesting additional units of fish are not too high, they
face incentives to cooperate to devise rules of organization

rather than rapidly harvest the stocks of fish.

In addition to economic variables affecting whether
fishers choose to coo;;erate to engage in institutional
design, cultural characteristics may al so have an inpact,
especially upon fishers' abilities to communicate with each
other. If groups of fishers experience ethnic, racial,
caste, religious, or other cleavages, nenbers of these
groups of fishers are nore likely to have difficulty in
conmuni cating concerning how their fishing grounds can best
be utilized. These cultural differences nay also result in
differing perceptions anong the fishers concerning how the
fishing grounds can best be utilized. This expectation

cannot be examined in relation to the forty-four subgroups
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since each subgroup is culturally honbgeneous. None exhi bit
differences in race, ethnicity, religion, or |anguage that
af fects communi cati on anong nenbers.

Anot her factor believed to be of inportance for a group
to undertake collective action is whether any nenber of the
group assunmes an entrepreneurial role (Ason 1965). A
menber can serve as a catalyst for collective action by
investing notable anmounts of resources in an attenpt to
coordi nate the other nenbers' strategies. Anong the
subgroups of fishers that have devised rules, and for which
there is information, fifteen, or 58% included a nenber who
undert ook entrepreneurial activity in order to coordinate
the other nenbers' strategies. El even, or 42% of the
organi zed subgroups did not include an entrepreneur. Among
the subgroups who have not defined rules, no entrepreneurs
energed to undertake attenpts at coordinating strategies.?

A variety of environmental factors help or hinder
fishers attenpts at organizing their harvesting activities.
Sinply being confronted with a problematic situation does
not nmean that fishers will always address it. The broader
physical, institutional, and cult ural environment within
whi ch fishers operate effect their ability to engage in
collective action. Anong the forty-four subgroups under
consideration, clear differences exist anmong the
environnents in which they operate that have supported sone

and hindered others in attenpting to engage in collective
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action to address problematic situations. Goups that are
organi zed fish fromrelatively smaller fishing grounds,
operate within a stable econom c environnment, are highly
dependent upon fishing for their income, and do not face as
great a tenptation to harvest the stocks of fish rapidly.
In addition, nmore than half of the groups that have

organi zed possessed at |east one entrepreneurial menber who
was Wi lling to invest in institutional change, whereas of
the nenbers of the subgroups who have not organi zed none
were entrepreneurs. Thus, not only nust fishers face

probl ematic situations that they can address, but they nust
al so operate in a sonmewhat supportive environment in order
to begin to engage in collective action.

institutional Arrangenents Devised By Fishers

Fi shers face potentially problematic situations such as
stock externalities, assi gnment probl ens, and technol ogi cal
externalities. In response, sone groups of fishers have
devi sed institutional arrangements to constrain their
harvesting behavior, especially in response to assignnent
probl ens and technol ogi cal externalities, as opposed to
stock externalities. Another nmeans of exploring the types of
probl ematic situations that fishers have addressed, is to
exam ne how the institutional arrangenents fishers have
devised are constituted, with the presunption being that the
arrangenents will differ depending upon the problemto “be

sol ved. If fishers are attenpting to aneliorate stock
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externalities they may devise quota systens, or sone form of
limted access licensing, as is advocated by policynakers
who rely upon the bionomc nodel. On the other hand, if
fishers are attenpting to reduce technol ogi cal externalities
they may utilize rules that forbid certain types of
technol ogy, or they may separate different technol ogi es by
assigning themto separate parts of the fishing grounds.
Table 4.5 provides a frequency count of the authority
and scope rules that fishers of the forty-four subgroups
utilize in harvesting fish. There are eight different types
of rules that are in use in the particul ar cases included in
this study. Subgroups may utilize nore than a single type
of rule. The first type of rule is one that linits
harvesting activities to specific locations or spots. This
rule forbids fishers from harvesting anywhere they m ght
choose in the fishing grounds. Rather, they nust harvest
fromparticular locations or spots. Access to these spots
is dependent on neeting any one of a variety of
requi rements. A fisher might be required to harvest froma
particular |ocation because of the gear used (Davis 1975).
O a fisher nay gain access to a choice fishing spot through
a lottery (Faris 1972). By entering a lottery that
distributes spots, a fisher may gain access to, and be
required to fish froma particular spot. Rules that limt
harvesting activities to specific locations or spots are the

nmost comonly used anong the forty-four subgroups. Thirty-
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one, or 70% of the subgroups utilize a location or spot
rul e that determ nes how choice spots are distributed, and
al so that separates gear on the grounds. )

The second type of rule is "withdraw fish of at least a
specific size". This scope rule requires that fishers
harvest fish that are greater than a certain size. The rule
is typically used to ensure that fish achieve maturity and
have a chance to spawn before being harvested. This rule
is the second npst conmon rule. Nine, or 20% of the forty-
four subgroups utilize such a rule. In all instances except
for one, an extérnal authority, not the fishers, has defined
the rule.

The next nost often used rules involve seasona
restrictions and "taking turns". Seasonal restrictions
forbid the harvesting of fish during specific tines of the
year, typically when fish spawn. Harvesting in a fixed
order defines how choice spots on the grounds can be
accessed and harvested from COten times the rule requires
that fishers take turns in accessing particular spots. |In
the case of seasonal restrictions, all but one of the rules
was devi sed by a government authority. Al of the order
rules were devised by fishers. Seven, or 16% of the
subgroups use each of these rules

Rul es that have not been defined by the fishers anong
the forty-four subgroups are quota rules. In no instance

has a subgroup defined a specified amount of fish that each
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fisher can harvest. There has been no attenpt specifically
to regulate the flow of fish, and the amobunt that can be
withdrawn fromthat flow Conbining a |ack of quota fules
wx tha oredomi nance of spot or location rules reveals that
fishers are attenpting to govern the use of the space of
their fishing grounds as opposed to nanaging the flow of
fish through the grounds. The rules that fishers have
defined are of the type that could resol ve assignnent
probl ens and technol ogi cal externalities that arise as
nunerous fishers utilize the same grounds

An exam nation of required boundary rules also reveals
attenpts on the part of fishers to limt the nunber of
fishers who can access fishing grounds and the types of
technol ogy that can be utilized (see TabLe 4.6). Seventeen
different types of boundary rules are utilized anong the
forty-four subgroups. The nost conmmon types of rules used
are residency rules that require fishers to reside in a
particular village or region of a country to gain access to
particul ar grounds. Residency rules do have the effect of
limting those who use the fishing grounds to those who have
a higher chance of having a |ow discount rate. Those living
nearby are nore likely to want to use the resource over a
long period of time and to ensure that their children and
grandchildren can al so use the fishing grounds,

The second nost conmon type of boundary rule used is

gender. Thirty-two of the subgroups require that fishers be
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mal e to have access to the fishing grounds. After residency
requi rements and gender, twenty-seven subgroups limt access
to their fishing grounds on the basis of the type of
technol ogy used. Among 61% of the subgroups, only fishers
who utilize particular types of technology are permtted
entry into the grounds. Boundary rul es based on gear assist
in alleviating technol ogical externalities. By limting the
types of gear that can be brought into the grounds, and then
through authority rules specifying where in the grounds
types of gear can be utilized, interference anbng gears is
m nimzed. Thus, the types of authority, scope, and
boundary rules that the fishers of the forty-four subgroups
nost often.utilize reveal an attenpt to resolve problens of
assi gnment and technol ogi cal externalities, as opposed to
stock externalities. Fishers are tryi ng- to govern how the
space that constitutes'their fishing ground is utilized to
mnimze conflict over choice spots and types of gear used.
Conglusion

As fishers engage in harvesting several problematic
situations may arise. In drawing down the pool of fish
fishers increase the costs of harvesting the remaining fish
creating stock externalities. |In addition, given the uneven
di stribution of fish across fishing grounds sone spots on
the grounds are nore productive than others. A linited
nunber of .choice spots requires sone sort of assignment

procedure to be developed if conflict over who can access
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the spots is to be avoided; Finally, the use of multiple
types of gears within the finite space of fishing grounds
produces the possibility of technological externalities
arising unless gear types can be separated.

Only the latter two problens are ones fishers have the
greatest capability of addressing. These problens are
noti ceabl e and neasurable, and they are relatively bounded.
They typically occur within a given fishing ground and do
not extend over nunerous grounds and comunities of fishers.
Consequently, fishers can conceptualize and design rules
that would prevent such problens from continuing. Fishers
are nore likely to cooperate to organize their harvesting
activities to address assignnent problens and technol ogi cal
externalities than they are to organize in relation to stock
externalities. Anong the forty-four subgroups of fishers
exam ned, this expectation held. Fi sher.s in the subgroups
that defined institutional arrangenent s did so in the face
of assi gnment proﬁl ens and technol ogical externalities as
opposed to stock externalities. Fishers cooperate to solve
probl ems that they have some possibility of addressing.

Sinply because fishers face probl ematic situations that
they c¢an potentially address, does not nean they will always
collectively act to do so. The physical, institutional, and
cultural environnents in which they act affect their
potential for engaging in collective action. Subgroups that

harvest fromrelatively snaller fishing grounds, that
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operate in stable economc environnents, that are nore
heavi | y dependent upon fishing fromtheir grounds for
income, that do not face incentives to harvest rapidly, and
that contain entrepreneurs willing to invest their own
resources in encouraging collective action, are the
subgroups, who in the face of problematic situations,
designed institutional arrangenents to address those
problenms. Finally, the institutional arrangenents that
fishers devised focused upon resol ving assignnment problens
and technol ogi cal externalities. These subgroups adopted or
evol ved rul es that governed how the space within the grounds
was to be utilized as opposed to managing the level of the
flow of fish within the grounds, as has been advocated as a
solution to stock externalities (Anderson 1986).

In the next chapter | will exam ne the perfornance of
the institutional arrangements that fishers have devised, in
addition to exploring the role nonitoring plays in

mai ntai ni ng these institutional arrangenents.
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TABLE 4.1. SCARCITY OF FLOW OF FISH

BY ORGANIZED HARVESTING

Fow of Fish Flow o4 Fish
Scaren Adnadani Tow
Harvasting of L4 ] a3x
Fish Organized [L)] 2n (28}
Harvasting of Fish 3% 7%
Mot Organized 3) (4) N
100% 100%
Total (1] (24) {33}
Samma= -.41
Miating Cases: 14
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TABLE 4.2. ASSIGNMENT PROBLEMS TABLE 4.3. TECHNOLOG!CAL EXTERNALITIES
BY ORGANIZED HARVESTING BY ORGANIZED HARVESTING
Assignmant No Asaigremant
Probterms Problems. Tolsl ' mﬂ:: of Fish :’1.:1 5‘?‘? on
Harvesting of Flsh 4% 70% Harvesting of Fish 24% 4%
Organized (18) (n 29 Not Crganized ) (2 m
Harvesting of Fish 10% JoX Yousl ';m‘ ‘w 24
Mot Organized (5] ] {8)
100% 100% B
Total {19) {10} {29)
Gamma=. 10
Masing Casee:15
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TABLE 4.4. EITHER ASSIGNMENT PROBLEMS
TECHNOLOGICAL EXTERNALITIES OR BOTH
BY ORGANIZED HARVESTING

bt AN Problend
Tachaolopical Extormities el Probdmy
Or Bolh Hor Tachnological xternekiles Tatad
Hervesting of Fish N 7%
Organizad 24} s 30}
Harvasting of Fsh 4% 3%
oL Crganized 1] @ m
100% 1o0%
Tolsl 28] ] {an
Susmera= 50
hising Casen: 7
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TABLE 4.5. REQUIRED AUTHORITY/SCOPE AULES

Vs of Mt
withdraw at apecific
locations/spots
withdraw flah of at
lenst a specific size
withdraw only during
specific seasons
withdraw In a fixed order
withdraw at a fixed
timo slot
withdraw whensver and
wherever desired
withdraw up to a fixed
parcentage of fish
withdraw uvp to a fixed
number of fich

TOTAL

L
L

3

Pmcarst.
O P

3%

16%

12%
12%

s

N

0%
100%
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TR aageda e
31 70%

9 20%

7 16%

7 18%

2 5%

2 5%

o 0%

0 0%




1. The pseudonyns that Davis uses for the villages are

TABLE 4.6. REQISIED BOUNDARY HULES Pagesville, Brazil, East Brazil, and \est Brazil.
ot e ey ameaemam | e 2. The advantage of focusing on institutional arrangenents
as opposed to types of organizations, is that the nanes of
organi zational types, ie., unions, coops, and corporations,
residence in a vilage 34 18% | 34 7% do not speak to the types of operating rules each uses.
residence in a ragion of country | N 15% { A 70X Thus, a coohp and a corporation rraymzse very si ré] lar rules in
. speci fying harvesting activities, ereas two different
residance in & country 19 o 19 “ax coops may use very different harvesting rules.
gander 32 15% | 32 73%
use of a particuiar technology 27 13% } 27 61% : 3. In the case of boundary rules, the rule in addition to
residency could not be gender, since virtually every
mambership in & organizetion 15 X 15 ax subgroup required that the fishers be male. In the case of
obiaining a §canse for entry or authority and scope rules, rules devised by external
for requived aquipment 8 4% | 8 1% aut horities, which were size and season rules, were not
taken into account. Only rules fishers thensel ves devised
m"’:‘ﬂ:m of 7 | 7 18% were considered.
ownsrship of some form of 4. A serious problemin neasuring stock -effect_s i's whet her
Wmitad properly related to the reduction in the amount of fish harvested is due to
harvesting from this resource 7 ax | v 8% environnental effects or the harvesting engaged in by
mambeshio ia an sibnic group 7 x| 7 16% fishers.
race ) ] % ] 14% '
,w.'m on &n sNgbAty 5. The question concerning the abundance of flowis fromthe
it § ™w| 6 1% operation level formand is worded as foll ows:

For biol ogi cal resources at the beginning and end
abtainkg of access rights "% of this period, the bal ance between the quantity
through a lottery § 2% | 5 of units withdrawn and the nunber of units
conlinuing usage of eatry rights 3 1% 3 S available is: 1) extreme shortage, 2) noderate

shortage, 3) apparently bal anced, 4) noderately
membership in & casle 2 w12 5% abundant, 5) quite abundant. ,
damonsiration of skl 2 %1 2 5% | utilized the data from the beginning of the tine period.
the purpose for which the Al'so | collapsed the above five categories so that 1), 2),
wihithdrawn units wit ke devoted 1 0% | 4 2% and 3) signified not abundant, and 4) and 5) signified

abundant . .

TOTAL 21 100%
6. The Al anya fishers experienced technol ogi cal
externalities as well as assignnent problens (Berkes"
1986: 16-17) .
7. The question concerning conflict over spots is fromthe
resource formand is worded as follows:

If there are distinct and stable o

m croenvironmental or ecol ogical zones within the

resource, and if the quality and/or quantity of

units has been regularly better in some of the

zones than in others, at some point in tine has

this condition created conflict anong fishers? 1)

yes, 2) no.
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8. The question about

gear appears on the resource formand is worded as follows:
If multiple appropriation processes are used
within this resource, characterize the

interference among different types of

rel ationshi p anong these processes if no rules in
use were being followed: 1) little adverse

effects, 2) conplenentary effects, 3) conflictual
effects.

| conbined the values of the question so that 1) and 2)
signified no conflict and 3) signified conflict.
9. The t score for a difference of neans test
is significant at the .01 level.
the two nmeans are not
rej ected.

is 3.7, which
The nul |l hypot hesi s that
significantly different can be

10. The question relating to boundaries is |ocated on the
resource formand is worded as follows:
The boundary is primarily a result of: 1)
natural /constructed attributes which limt entry,
2) natural/constructed attributes which do not
limt entry, 3) institutional arrangenments, 4)
Nat ural /constructed and institutional arrangenents
which limt entry, 5) natural/constructed and
institutional arrangements which do not limt
entry

Institutional barriers, inthis case, refer to the existence
of a town or village that nmay rest along the border of a
resource and whose own boundaries may linit entry.

11. In one instance a subgroup operates outside of
establ i shed econoni c networks.

12. The question concerning entrepreneurs is |located on the
subgroup formand is as foll ows:
Has any nenber of this group assuned
entrepreneurial activity in trying to achieve
coordinated strategies: 1) no, 2) yes, in
relationship to withdrawal of appropriation units,
3) yes, inrelationship to investnment or

nai nt enance, 4) yes, in relationship to both
wi t hdrawal and investnent, 5) other

13. That exception is the Cree Indians in northern Canada
as reported by Berkes (1977, 1987).
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CHAPTER FI VE

PERFORVANCE OF | NSTI TUTI ONAL ARRANGEMENTS
FOR THE GOVERNANCE OF COASTAL FI SHERI ES

In Chapter Four evidence fromthirty case studies of
coastal fisheries suggests that fishers devise rules to
attenpt to solve sone types of dil emmas, but not others.
Specifically, inshore fishers appear to address dil emmas
such as assignnent problens and technol ogi cal éxt ernalities
that invol ve governing how the space within the fishing
grounds may be utilized in order to avoid conflict. Fishers
rely primarily upon boundary rules that require residency in
particular localities, usually those towns and vill ages
nearest the fishing grounds, in addition to technol ogy rules
that ‘linit the types of gear that can be utilized on fishing.
grounds. Fishers also rely upon particul ar types of
authority and scope rules to coordinate their actions while
they fish. They often use a location rule to allocate choice
spots and to establish secure tenure in a spot for a given
period of tine.

Even though fishers have devised institutional
arrangenments in order to resolve dilemms that they
confront, attention needs to be paid to the performance of
these institutions. No presunption can be made that the
property rights and rules that govern fishers' activities do
so in ways that resolve the problens that they once faced.
How the arrangenents are structured is as inportant as
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whet her they exist at all.

based on a

In Chapter Three,
revi ew of pr'operty rights literature, | established several
expéct ations concerning the performance of different systens
of property rights and rules. Fishers who hold bundl es of
rights that include the right of exclusion, are expected to
achi eve better outconmes than fishers who possess bundl es of
rights that do not include the right of exclusion.
More than particul ar _bundl es of property rights,

however,

are required for resolving common pool resource

dil emmas. Coastal fisheries are jointly utilized by

nunerous fishers. |In order to coordinate their strategies
rul es nust be specified that define how fishers can exercise
their property rights. Wthout rules that coordinate their
behavi or fishers may create dilemma situations. It is
property rights and rules together that affect the outcones
that fishers achieve. - Thus, institutional arrangenents that

consi st of rights of access, w thdrawal, managerent, and

exclusion, conbined with rules that define how these rights
are to be exercised are expected to performbetter than

institutional arrangenents that do not include the right of
exclusion or that do not entail rules for governing

behavi or.

Finally, these institutional arrangenents nust be

moni tored and enforced. Wthout nmonitoring and enforcemnent,

institutional arrangenents cannot be namintained. |If fishers

face incentives to break the rules, they are nuch nore
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likely to do so if they do .not believe they will be observed
and sanctioned. Wthout nonitoring and enforcenent,

property rights and rul es becone nere suggestions for how
fishers ought to behave and not prescriptions for how they
nmust, nmay, or nust not act.

In this chapter, | evaluate the

performance of institutional arrangenments that fishers have

devi sed to organi ze the use of their fishing grounds.

Property Rights and Rul es
Property rights, as grants of authority to take
decisions in relation to others regarding the use of sone
thing, structure the choices made by individuals.

I ndi vidual s, or groups, possessing different bundles of

rights face different incentives, and often tinmes nmake
choices to take alternative types of actions, achieving

different outcones. |In other words, "differences in the
structures of rights to use resources affect behavior

systematical |y and predictably' (de Al essi 1980:42).

Anmong the forty-four subgroups of fishers, the sets of
property rights each possesses varies. One subgroup

possesses all five rights, those of access, w thdrawal,

managerment, exclusion, and transfer.  The fishers of this
subgroup reside at Punta Allen in Quintana Roo St ate in
Mexi co and harvest |obster from Ascension Bay (Mller 1982,
1989). The fishers belong to the Vigia Chico Co-op to which

the Mexican government has granted the rights of access,
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wi t hdrawal , managenent, and exclusion. The fishers divided
the Bay into individual fishing zones.

These divisions were typically arrived at

informal Iy, w th boundaries being established as

fishernen were stopped fromexpanding in a given

direction by the presence of another fisherman's

gear or boundary nmarker (Mller 1989:190).

Fi shers place artificial habitats or shelters in their
zones, which attract |obsters. These shelters are spaced 20
to 30 neters apart. By common agreenent they are not placed
within 25 nmeters of the boundary of any fisher's zone in

. order to minimnmze conflict over the boundaries of the zones
(Mller 1989: 191).

Fi shers have exclusive rights to harvest |obsters in
their individual zones, however, others have the right to
engage in line fishing for other species across the zones.
To engage in gillnetting, which holds the potential of
harvesting sonme lobste' rs, perm ssion nust be granted from
the owner of the zone. These individual zones are "sold,
bartered, and traded anong co-op nenbers" (Ibid:192). Only
a few sales are registered with the co-op. In a single
instance a sale has been registered in court. The right of
transfer is limted in this case. Fishers are able to
transfer their rights to their |obster zones only to other
co-op nenbers.

Twenty-four of the subgroups possess four rights, those
of access, w thdrawal, management, and exclusion. These

groups have not been granted the right of transfer, nor have
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they devel oped it among thensel ves as have the fishers from
Mexi co. Another ten subgroups possess three property
rights. Nine of these subgroups possess the rights of
access, withdrawal, and managenent, whereas one possesses
the rights of access, withdrawal, and exclusion. Finally,

t he renai ning ni ne subgroups possess only two rights, those
of access and withdrawal. They do not possess the right to
deci de how the resource should be utilized, to exclude
others fromthe resource, or to transfer their rights in
their fishing grounds. They sinply possess the rights to
access their fishing grounds and harvest fish.

- Table 5.1 displays the bundl es of property rights each
subgroup possesses to ascertaih if the rights are part of a

singl e di mension. These bundl es of property rights scale,

“alnmost perfectly; the scale of reproducability is .99. The

only exception is the subgroﬁp that possesses the rights of
access, W thdrawal, and exclusion, wthout a right of
managenent. \What the scale nmeans is that if a subgroup
possesses the right of transfer, it al so possesses the other
four rights. If a subgroup possesses the right of exclusion
it al so possesses the prior three rights of managenent,
withdrawal , and access. It is neaningful then to state that
“a subgroup of fishers possesses three property rights and
those three rights are specifically access, w thdrawal, and

managenent; or, a subgroup of fishers may possess four
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rights and those are the above three rights plus the right
of exclusion. .

Each individual property right builds upon the one
prior to it to produce a conplete set of property rights.
The right of withdrawal permits additional actions to be
taken in light of the right of access. The right of
wi thdrawal , in fact, is neaningless, wthout the prior right
of access. The sanme logic holds for the other rights as
well. The rights of exclusion—the authority to decide who
can enter the resource—s neaningful in light of the rights
of access, wthdrawal, and managenent. W thout the other
rights, exercising the right of exclusion beconmes useless.
Each additional property right builds on the authority of
the previous rights and extends that authority to take
deci si ons about the resource somewhat further, until given
all five rights, the individual or group possesses extensive
authority in relation to the resource.?!

As discussed in Chapter Three, sone natural resources
are not suited for individual private property rights
systens (Netting 1976). They gain val ue when they are
utilized collectively by nunmerous individuals, instead of
being divided into individual plots. This holds true for
fishing grounds. GQven the extent of ocean necessary to
enconpass a productive fishing area, and the uneven
distribution of fish across the grounds, being able to

utilize all of the mcroenvironments of the grounds, instead
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of being confined to a single individual plot of ocean, that
may or may not be productive, is of nore value to fishers.
Consequently, fishers often collectively hold property
rights in relation to fisheries. Collective ownership of
rights inrelation to coastal fisheries, makes how those
rights are to be exercised inportant. How fishers within a
group can exercise their rights in relation to each other
and in relation to nongroup nenbers is defined through

rules. Wthout rule definition, even given a nore conplete

set of property rights, the group of fishers can still
utilize the resource inefficiently, and even possibly
destroy it if they do not organize their harvesting
activities.

Rule definition, however, is more likely to take place
as fishers possess nore conplete sets of rights in their
fishing grounds. More conplete sets of rights grant fishers
greater authority to make deci sions concerning the use of
the grounds, and limt their exposure to the actions of
others. They are nore likely to capture the benefits of
investnents they make in rules to order their harvesting
activities. Anong the forty-four subgroups of fishers this
expectation in relation to authority and scope rul es hol ds
(See Table 5.2). Goups that possess three or nore property
rights are nuch nore likely to devise rules concerning how
fish are to be harvested than groups possessing fewer than

three rights. N nety percent of the groups holding three
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rights devised authority rules, and 88% of the subgroups
hol ding nore than three rights devised authority rules.?
Property rights and rules are clearly associated.

Strong expectations exist in the property rights
literature concer ni ng the outcomes that various property
rights systens produce, as discussed in Chapter Three.

Among those schol ars who have focused upon common pool
resources, the expectation is that for collectively utilized
resources, the group of users nmust possess the right of
exclusion, and they must have devised rules that specify
actions they can take in harvesting fromthe resource

(Dahl man 1980, Brom ey 1986, Runge 1986). The group nust be
able to exclude nongroup nmenbers from accessing the resource
and expropriating benefits that group nenbers are producing
for themsel ves. But, as Dahl man argues, the right of
exclusion is only a neceésary, but not a sufficient,
condition for the efficient use of a resource (Dahlnan

1980: 202). The resource users nust al so define how each can
utilize the resource. Rules nust define what harvesting
actions can be taken or not taken to avoid the wasteful use
and possi bl e destruction of the resource.

In the follow ng analysis of the perfornance of
institutional arrangenents that fishers of the forty-four
subgroups utilize, conparisons will be nmade between
institutional arrangenents that involve the right of

exclusion, that is, four property rights and rules
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associated with those rights, and institutional arrangenents
that do not involve the right of exclusion. These latter
arrangemsr.lts | have further subdivided into two types, one
includes the right of management, or three property rights,
and the rules associated with those rights; and the other

i ncludes everything else, which involves arrangenents
constituted of two property rights with and w thout rules,
and arrangenents involving three or nmore rights but no
associ ated rul es.

Performpance of lnstitutional Arrangenents

In exam ning the outconmes produced by the institutional
arrangenents that fishers have devised to structure the
harvesting of fish, | use four neasures of performance. Two
of the neasures focus upon characteristics of the flow of
fish; one of the measures exam nes the extent of
technol ogi cal externalities; and the final measure exam nes
the existence of assignment problens.

Besource Characteristics

The first nmeasure of the characteristics of the flow of

fish that | will examine is the bal ance between the quantity

of fish withdrawn and the anount of fish general |y nmade
avail able by the resource. This is a neasure of the
abundance of fish within the fishing ground. It is an
identical measure to the one used in the previous chapter in
exploring stock externalities, except in this case the

measure was taken at the very end of the time period
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reported by the author. Wiile this neasure is relatively
crude in that the values of the variable are inprecise
rangi ng fromextrene shortage to quite abundant, it was
difficult to obtain any nore precise data. Authors did not
r.eport the productive capabilities of the fishing grounds,
since this information is typically not known. They woul d
often report, however, whether the stocks of fish appeared
to be abundant or not.

The underlying presunption of the bionomc nodel is
that the volume of the flow of fish can be controlled
through the amount of effort exerted. The abundance or
scarcity of the stocks of fish can be regulated by the
level s of effort applied. Regulating the amount of effort
exerted, it is argued, mnimzes the level of stock
externalities in addition to |essening the possibility of
drawi ng down the stock to dangerously low levels (WIson
1982, Anderson 1986). Since nost institutional arrangenents
provi de some check on the amount of effort that fishers can
apply, for instance, through rules that limt permssible
types of technol ogy, groups of fishers that have organi zed
and limted their harvesting activities supposedly wll

experience a greater abundance of fish.

Thi s argunent, however, presupposes that fish
popul ations are little affected by environnental factors,
such as water tenperature, water pollution, the availability

of food, and the existence of predators, it also
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presupposes that only a single group of fishers harvest from
the stock, so that by regulating their own effort, they can
regul ate the vol une of the flow of fish. As discussed in r
Onapter. Two, however, nany fisheries biologists argue that
fish popul ations are affected by their environment, and that
the size of the popul ations fluctuate dependi ng on

envi ronnental conditions, water tenperature, the supply of

food, etc. For instance, Sutherland, in her case study of

| obster fishers located at Caye Caul ker, Belize, describes a
year in which |obsters were quite abundant due to unusual
environnental conditions. In 1982 record |evels of |obster
wer e harvested.

The dramatic increase in production was due

primarily to the 'Red Tide', which affected the

coastal waters of Belize during August and

September in 1980. This natural phenonenon is a

result of a dense concentration of small plantlike

organi sns that create patches of toxic discol ored

wat er when they start to multiply in large

numbers. Wile the toxin does not directly affect

the lobster, it killed off many of the fish that

feed on young |obster. Consequently, the |obster

popul ation expl oded (Sutherland 1986: 36).
In addition, given the nigratory nature of.m)st fish stocks
many groups of fishers harvest froma single stock. Even if
a single group linted the anount of effort they exerted,
this may have no effect on the anount of fish available for
harvest.  In this alternative view, given the fluctuating
nature of nost fish stocks, and the existence of many groups
of fishers harvesting fromthe sane stocks, fishers have

little control over the volunme of the flow of fish. Wether
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they have organized their harvesting activities will have
little effect on the quantity of fish available for
har vesti ng.

In Table 5.3 institutional arrangenents are arrayed by
the scarcity of the flow of fish. This neasure of the flow
of fish is at the end of the tinme period discussed by the
author of the case study. |[If the author mentioned that the
amount or flow of fish was |ess abundant than at earlier
times, or that fishers were experiencing shortages of fish,
then the flow of fish was coded as being either in noderate
or extrenme shortage.® For instance, Shortall presents a

case study of fishers who reside in Petty Harbour,

Newf oundl and, and who harvest cod using traps and handl i nes.

The quantity of cod has steadily declined over time. As
Shortal |l states: _
Since this earlier period, the main mgration has
been observed by the fishermen to enter the Petty
Har bour area before mid-June and to consist of
smal | er fish schools and of fish of reduced
average size...The smaller size of the fish
school s and the reduced average size of the fish,
however, are attributed to the growth of the
of fshore fishing fleets and to the introduction of
gillnets in the inshore fishery el sewhere
(Shortall 1973:92).
Thus, the cod fishers of Petty Harbour are experiencing a
noderate shortage in the quantity of fish available for

harvest .

In considering Table 5.3 no association exists between
institutional arrangements and the level of the flow of
fish. Most subgroups, twenty-six, experience shortages in
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the quantity of fish available for harvest, regardless of
the institutional arrangenents they have designed. Anong
the twenty-two subgroups who possess four or nore property
rights and who have designed rules to exercise those rights,
41% face an abundant flow of fish. Anmong the subgroups who
possess fewer than three rights or who have not designed
rules, 38% face an abundant flow of fish. dearly fishers
have little control over the volune of the flow of fish
through their grounds, whether or not they have organized
their harvesting. Ensuring the maintenance of stocks over
tinme is beyond the control of any single subgroup of
fishers. Rather this is a problemthat nust be addressed by
nunerous groups of fishers.

Anot her outcome neasure related to the flow of fish
concerns the quality of the flow The quality of the flow
of fish is a proxy neasure for the value of the fish. The
value of fish is highly associated with size. Mature fish
are often nore hi ghly valued than fish fry, or adol escent
fish. Mature fish are nost times sold for human
consunption, which is nore highly valued than fish fry,
which are often tines rendered into |ess valued animal feed
or fertilizer.

_ Fi shers can potentially exercise greater control over
the quality of the fish they harvest than over the quantity
of fish, although this control is limted for some of the

sanme reasons that control over the quantity of fish paési ng
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through the grounds is linmted. [Institutional arrangenents
that define the types of actions that nay be taken in
harvesting fish limt, to a certain extent, the highly
conpetitive behavior anong fishers to capture as many fish
as is possible, including immature fish. Institutional
arrangenents, reflect and in turn inpose a |longer tinme

hori zon on fishers, providing themw th incentives to
harvest nore highly valued fish. [In addition, rules nay
have consequences that potentially affect several vari abl es.
Rules that limt the types of technology that can be
utilized may prevent fishers fromtaking lower quality fish,
even though the rule was adopted to alleviate or prevent
technol ogi cal externalities. Thus, it is reasonébl eto
suppose that groups of fishers who have designed
institutional arrangenments to govern their harvesting
activities are nore likely to harvest higher q_ual ity fish.

Fi shers ‘do not exercise conplete control over the
quality of fish that are available for harvest, "however,
since numerous fishers harvest the same stocks of fish. The
quality of the fish harvested is effected by the harvesting
techni ques of other fishers withdrawing fromthe sane
stocks. Fishers who harvest fromthe same stocks prior, to
anot her group of fishers nmay utilize techniques such as fine
nmesh nets that capture virtually every size of fish fromthe
very snall to the very large. The group of fishers who

‘harvest later face little choice in the type of fish to
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harvest fromthat stock, since nost fish that remain are of
a snmaller size.

Table 5.4 arrays institutional arrangements by quality
of the fish harvested. This measure of the quality of fish
is at the end of the tinme period discussed by the author of
the case study.* An exanple of a discussion of the quality
of fish harvested appears in a case study of Chinese fishers
who live in Kanpong Hee, Malaysia (Anderson and Anderson
1977). The Chinese fishers harvest a variety of stocks of
fish using small trawl ers. They began fishing in 1962. The
Andersons report the quality of fish in 1976, fourteen years
later:

The val ue of |andings has dropped, because a

hi gher and hi gher percentage of the landings is

made up of tiny fish and m scell aneous sea life

valued only for naking fish-neal fertilizer...The

nmore val uable fish make up a | ower and | ower

percentage (Anderson and Anderson 1977:191).

In this case the quality of fish is declining, and has
becorme quite | ow.

The associ ation between institutional arrangements and
the quality of fish harvested is noderate. O the nineteen
subgroups that have four or nore property rights and rules,
68% harvest high quality fish, whereas anong the remaining
subgroups |ess than half harvest high quality fish. For
i nstance, anong the nine subgroups who hold three property
rights and rules, only 44% harvest high quality fish.

Institutional arrangenents do make a difference in the

quality of fish fishers are likely to harvest.
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Assi gnnent _Pr

As argued in Chapter Two, and analyzed in Chapter Four,
fishers as fallible learners acting in an uncertain
environment are nmore likely to engage in institutiona
design to address problens that they have sone control over
and are capable of resolving. Conmon problens that fishers
face in harvesting fish are assignment problens and
technol ogi cal externalities, both of which fishers, within
their own community, can potentially address.® The question
then beconmes whether the institutional arrangenments devised
by the fishers who experienced assignment problens have
successfully resol ved those probl ens.

In Table 5.5 institutional arrangenments are arrayed by
the existence of assignnent probl ens. ® The neasurenent of
the existence of assignment problens is the case studies
authors® eval uation of whether the probl em has been
resolved. For instance, prior to 1919, along the eastern
coast of the Aval on Peninsula of Newfoundl and, nost cod trap
berths were acquired on a first-cone first-served basis
(Martin 1973, 1979). This resulted in |ost gear and
conflicts over spots. Fishers would set their traps earlier
in the year so as to gain the best spots first, exposing the
traps to winter stornms which would destroy the traps. In
addition, if a fisher had to haul his trap for any reason
the spot would often be taken by another fisher before the

original fisher could replace his trap, leading to conflict
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over the spot. Several groups of fishers experinmented with
a lottery systemas a neans of distributing cod trap berths
to fishers for entire seasons. In this way fishers would
not race to obtain the best spots nor need they fear |osing
their spot in the mddle of the season

G oups of fishers petitioned the Newfoundl and
government to formally recogni ze these lottery systens and
to have fishery officers enforce conpliance. This gave the
fishers access to formal adjudication procedures and contro
over their own |ocal spots, preventing other fishers from
intruding. In 1919, the Newfoundl and government passed
I egislation allow ng groups of fishers to establish cod trap
conmttees that would oversee the operation of cod trap
berth lotteries, and that would control who woul d have
access to the spots (Martin 1973:14). Many communities of
fishers took advantage of the enabling |egislation and
formed cod trap committees. This form of organization has
general |y been viewed as successful in resolving the
probl ens associated with assigning cod trap berths (Mrtin
1973, Faris 1972, Shortall 1973, Powers 1984).

As Table 5.5 illustrates, fishers have been very
successful in addressing and resol ving assignnment probl ens
through the devel opnent of institutional arrangenents. O
the nineteen subgroups of fishers who at sone point in tinme
faced assignnent problens, thirteen of the groups have

resolved them The successful resolution of assignnent
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problens is particularly high anong subgroups of fishers
that hold four property rights and have devised rules. O
those el even subgroups, ten, or 91% have m nim zed

assi gnment problens. Anong the five subgroups of fishers
who hold three property rights and have devised rules, 60%
no | onger face problens of assignment. Among the subgroups
that have not devised institutional arrangenents, none have
resol ved their assignment problens.

Technol ogical _Externalities

The finding that institutional arrangements nake a
difference in resolving assignnent problens also holds for
the resolution of technol ogical externalities. The neasure
of technol ogical externalities is taken at the end of the
time period described by the case study author.’” An exanple
of a resolved technol ogi cal externality problemis reported
by Raychaudhuri in hli s' case study of rﬁgrant fishers who for
part of each year establish fishing canps on the island of
Janbudwi p in the Bay of Bengal off of the coast of India
(Raychaudhuri 1980). These fishers use bag nets suspended
between two posts in harvesting a variety of types of fish.
The mouth of the net faces into the current sweeping fish
into the net. Over tine fishers have established distance
rul es between nets to prevent interference occurring anong
nets. |If nets are set too close together one net wll
intercept 'nost of the fish, interfering with the operation

of the second net, producing conflict anmong the fishers
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(I'bid:101). By using distance rules that prevent them from
setting their nets within a certain distance of each other
fishers have resolved their technol ogical externalities.
Table 5.6 arrays institutional arrangenents by the
| evel of technological externalities. O the forty-four
subgroups, twenty-one have experienced technol ogi cal
externalities. Fishers who have devised nore conplete sets
of institutional arrangements are nmuch nore likely to have
resol ved technol ogi cal ‘external i ty problems. O the ten
subgroups holding four or nore property rights and rules,
80% no | onger experience problens with technol ogical
externalities. The outcones for groups of fishers who hold
three property rights and who have organi zed their
harvesting is quite different. O the five subgroups 20%

or one, has resolved its technol ogical externalities

'probl ems, while four, or 80% have not. And, not

surprisingly, of the six subgroups who have not organized
their harvesting activities, none have resolved their

probl ens of technol ogical externalities. Jdearly, the types
of institutional arrangements fishers have devised affect
whet her they are able to solve technol ogi cal externalities.
Fi shers who hold four property rights and who have devised
rules are much nore likely to have successfully addressed
technol ogi cal externalities.

TIhe Right of FExclusion

O the thirty-one subgroups who have confronted
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probl ens of assignment, technol ogical externalities, or
both, holding the right of exclusion made a significant
difference in their ability to resolve these problens.
Those who held the right of exclusion al nost always
successful ly addressed their problens. Having the authority
to deci de who can and cannot enter their grounds has a
power ful inpact upon the functioning of the institutional
arrangenents fishers have devised

This finding raises the question of the origin of the
right of exclusion. Dd governing authorities grant these
subgroups the formal right of exclusion? O, did the
fishers thensel ves carve out a right of exclusion anmongst
t hensel ves as against other fishers, wthout forna
recogni tion by external governing authorities? That is, do
the groups of fishers who possess rights of exclusion
possess de jure rights or de facto rights? De jure rights
of exclusion are rights that have been granted to fishers by
a formal governing authority. De facto rights of exclusion
are rights that communities of fishers have devel oped anong
t hensel ves without recognition by a formal governing
aut hority.

A right holder who has de jure rights can presume

that, if these rights were challenged in an

adm nistrative or judicial setting, the rights

woul d nost likely be sustained. Users of a

resource who have devel oped de _facto rights act as

if they have de jure rights anong thensel ves and

they may enforce these rights on one

anot her...Wether or not these de facto rights

will be sustained in a court of law I's uncertain

So long as no one chall enges the rights exercised
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as a result of locally devel oped rules, the

property rights regines are as stable and

predictable as de jure property rights regines

-(Schl ager and Gstrom 1987:17).

Anong the thirty-one subgroups who have experienced
assi gnnent probl ens, technol ogical externalities, or both
twenty-three have the right of exclusion. O those twenty-
three only five possess a full de jure right of exclusion
Ei ght een subgroups have devised de facto rights of exclusion
by creating highly restrictive rules. For instance, as
di scussed earlier in this chapter, the cod fishers of the
Aval on Peninsula in Newfoundl and were granted de jure rights
of exclusion over just their cod trap berths fromthe
begi nning of the cod season each year in Hay until July 1
when fishers from other conmunities could utilize any unused
spots. The cod fishers were ﬁot, however, granted rights of
exclusion in relation to any other part of their grounds
Yet, they parlayed the partial de jure rights of exclusion
into de facto rights of exclusion over their entire range of
grounds by devising restrictive rules of harvest. As Martin

states:

'Qutsiders' are not and cannot be |egally excluded

but they are forced to observe local fishery

regul ations (Martin 1979: 285).
These local regul ations ban particular types of technol ogies
from bei ng used on the fishing grounds, technol ogies that
surroundi ng comunities of fishers utilize extensively

Shortall (1973) and Davis (1975) report the sane type of
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Thi el s s dn

activity occurring anong the fishers of Petty Harbour and
Port Laneron/ Pagesville respectively.

Fi shers in Al anya, Turkey have al so gained the de facto
right of exclusion over their grounds by establishing a
conplete set of rules for organizing harvesting (Berkes
1985, 1986). The fishers of Alanya utilize sinmilar
technol ogi es such as snall inboard nmotor boats and nets with
| arge nesh sizes to harvest bonito and |arge carangids off
of the coast of Alanya in the Mediterranean. As is typical
of nost fishing grounds, the A anya ground is not uniformy
productive. In fact, only a limted nunber of spots are
sufficiently productive to nake fishing worthwhile.

Approxi mately 25 years ago demand for productive spots was
greater t.han the supply, resulting in intense conpetition
and c.onflict anmong fishermen for existing spots. Over a
period of 15 years the" fishers devised a systemof utilizing
the fishing ground. Each Septenber all Iicensed fishers
endorse a list of fishing spots which are spaced so that the
fishers cannot interfere with each other. In addition, the
fishers agree upon the size of nets to be used. A lottery
is held with each boat being assigned a spot. Each day the
fishers nove to an adjacent spot so that each rotates
through the entire series of productive areas. |n order to
participate and to be successful within the A anya grounds

fishers must know and abide by these rules. Fishers of
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Al anya understand that their harvesting rules effectively
exclude others as Berkes reports:

A fisherman who wants to participate in the system

has to know the rules of the gane and the named

fishing spots. (As one fisherman put it, "Suppose

sone guest worker cones from Germany in his

Mercedes car and wants to fish, do you think we

woul d al low hin?- No way.")(Berkes 1985:78)

Inrelation to the right of exclusion, fishers have, through
the creation of harvesting rules, effectively excluded
others from gaining access to their grounds.

There are groups of fishers, however, who possess
r.\either a de lure nor de facto right of exclusion, yet who
have devised rules to govern their harvesting activities,
and have successfully addressed assignnent probl ens and
technol ogi cal externality problens. Three subgroups of
fishers who each collectively possess the rights of access,
wi t hdrawal , and managenent, and have devised rules to govern
their harvesting activities, successfully addressed
assi gnnent probl ens and technol ogi cal externalities. Al
three share a common attribute and that is they harvest frqm
mar gi nal grounds in which no other groups of fishers
expressed interest. One instance involves the original
subgroup of fishers who harvested fromthe coastal estuaries
near Val enca, Brazil as discussed in Chapter Three (Cordell
1972). The other two subgroups are the migrant fishers who
establ i shed fishing canps on Janbudwi p |sland and harvested

fish just off the island in the Bay of Bengal, off of the

coast of India, as discussed earlier. Both the Brazilian
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fishers and the Indian fishers, while having successfully
organi zed their harvesting activities, are vulnerable to

ot her groups of fishers invading their grounds and
destroying their institutional arrangements, as happened in
the case of the Brazilian fishers. Thus, under particul ar
sets of circunstances involving "societal neglect" or,

per haps, physical isolation, fishers are capable of
designing institutional arrangements to resolve problematic
situations, even if they do not hold de facto rights of
excl usi on.

On the other hand, sone subgroups who do hold the
rights of exclusion, and who have devised rules to organize
their harvesting, have not fully resolved problematic
situations they have encountered. There are three such
subgroups of fishers who continue to experience probl ens.
One of the subgroups harvest |obsters off of Munt Pl easant
sl and, Maine (G ossinger 1975). Lobstermen in Maine have
derar cat ed the boundaries of their grounds based on
residency. The |obsternmen of each community harvest from
grounds surrounding their harbor, and they defend these
grounds agai nst intrusions from fishers of other harbors
Over the past several decades as fishers have increased
their nobility through a series of technol ogica
innovations, they have expanded their territories so that
now their grounds increasingly overlap each other, yet they

continue to exclude others fromthe core of their grounds
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(Acheson 1975). Wthin their |obstergrounds, fishers
harvest fromthe same areas over their lifetimes, and pass
these areas 06 to their offspring

Even though the fishers have devised extensive rules
defining access to the grounds and how harvesting may occur
the nunber of nmen who have chosen to harvest |obster for a
living has increased over tinme, resulting in increased
conpetition for the |obster.® In response, the |obsternen of
Mount Pl easant |sland have begun setting nore |obster traps
to increase their share of the harvest. Fishers who
typically set 300 pots, now set 500 pots (G ossinger
1975:197). In addition, sone fishers are attenpting to
breakdown the internal divisions within the |obster grounds
that is, they are attenpting to replace the current
assignment rules to default rules which would pernit any
action to be taken in harvesting lobster. Instead of being
restricted to areas harvested by their fathers or uncles
| obstermen are atténpting to harvest across the grounds
resulting in noderate |evels of assignnment problens
continuing to plague the group

O owdi ng through the use of nore space consuning
technol ogy creates problens for the two subgroups of cod
fishers harvesting the grounds off of Fermeuse, Newfoundl and
(Martin 1973). These fishers are increasingly experiencing
technol ogi cal externalities as nore equiprent .is placed

within their grounds. The Fermeuse fishers have tightly
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regul ated the types of technology that may be used on the
grounds. As Martin states:

space division is directly related to the nunber

of fishing units by which local exploitable space

nmust be divided. In situations where there are

substantial nunbers of fishermen and only limted

amount s of exploitable space (as in Fermeuse), we

find regulations that linmt the majority, if not

all, of comunity grounds to those extractive

technol ogies that permt the highest density of

fishing-unit participation (Martin 1979: 286).

The Ferneuse fishers divided their grounds into two
primary areas or sanctuaries (lbid). One sanctuary is
reserved for handlining and the other for |onglining, both
of which are space conserving technologies. In the md-
1970s t he Canadi an government subsidized several
technol ogies that utilize nore extensive areas, such as the
cod net, and |arger boats, called longliners, that hold nore
gear. Several Ferneuse fishers have adopted cod nets which
are placing pressure on the other technol ogies. Four to
five cod net units can exploit the same anount of space as
twenty to thirty handline units (lbid). G ven popul ation
pressures, as in the case of Munt Pleasant |sland, and
t echnol ogi cal changes as in the case of Ferneuse, even
though fishers possess the right of exclusion and have
devi sed rules of harvesting, they still may face
technol ogi cal externalities and assignnent probl ens.

The right of exclusion—being able to deci de who can
enter the fishing grounds—provi des fishers with the

incentive to devise rules governing access and harvesting
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activities that resolve the problens that they face. G oups

of fishers who hold the right of exclusion have

overwhel m ngly addressed and resol ved assignment probl ens
and technol ogi cal externalities. Even so, the right of
exclusion conbined with rules of organization are neither
necessary nor sufficient conditions for the efficient
utilization of fishing grounds (Dahlman 1980, also see
Chapter Three). Gven sufficient isolation, even w t.hout
the right of exclusion, fishers are capable of devising
rules to order their harvesting activities, although these
institutional arrangements are vul nerable to exogenous
pressures. In addition, even with the right of exclusion
and organi zed harvesting, fishers can continue to experience
probl ems because of popul ation pressures and technol ogi cal
changes internal to the community of fishers. Nevertheless,
excl usi on ahd the devel opnent of rules play a crucial role
in whether fishers e{re capabl e of addressing problematic

si tuations.

A Conparison of Assignment Problens
and Technological Externalities

I'n addressi ng assi gnment problens and technol ogi'cal

externalities fishers utilize simlar boundary and authority
and scope rules. The simlarity of rules across problem
type may stem fromthe fact that resolving either problem

i nvol ves governing the use of the space of fishing grounds.
In either case there is the attenpt to separate fishing
units. In relation to boundary rules the three nobst often
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used rul es both among the groups of fishers facing
technol ogi cal externalities and those facing assignnent
probl ems are residency, technology, and nenbership in an
organi zation or racial or ethnic group (see Table 4.7).
Fi shers nmust reside in a local commnity, use particular
types of technology, and be a nmenber in a |loca
organi zation, such as a co-op, or an ethnic or racia
conmmuni ty

The simlarity also holds in relation to authority and
scope rules. The two authority/scope rules used nost often
anmong the groups of fishers is a location or spot rule, and
an order rule (see Table 4.6). The location rule is
sonewhat different in relation to the two types of problens.
I n addressing assignnment problens, the spot is a well-
defiﬁed area occupied by a single fishing unit that holds a
right of occupancy for a specified period of time, typically
a day or a season. In relation to technological externality
problens the location rule often involves two steps. First
a specific expanse of the fishing ground is set aside for
the use of a particular technology (Martin 1973, Davis
1984). Wthin the space of-the fishing grounds, only a
particul ar type of technology can be utilized. Second
within that area if fishers utilize fixed types of gear,
assignnent rules are used to govern access to spots
Typically,'a first-in-time, first-in-right rule is used

G ven the use of a particular technology within the
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specified area of the grounds, a fisher who gains a spof
first can utilize it for a specific time period (Faris 1972
Shortall 1973, Martin 1979, Raychaudhuri 1980) .

In spite of the simlarity in boundary rules and
aut hority/scope rules across technol ogical externalities and
assi gnment probl ems, fishers are, nevertheless, nore |ikely
to resol ve assignment problens than they are technol ogical
externalities. For instance, of the nineteen subgroups who
faced assignnent problens, thirteen have successfully
resolved them That is, 68% of the subgroups have
successfully resolved their assignment problems. O the
twenty-one subgroups that faced technol ogical externalities,
nine, or 43% have successfully resol ved the probl em

One factor, discussed in Chapter Three, appears to

exert a strong influence on fishers' abilities to contro
particul ar types of behavior. The actions associated with
assi gnnent probl ens are binary and hence easier to regulate
than are actions associated with technol ogi ca
externalities, which are nore continuous in nature and thus
nore difficult to control. The basic action constituting an
assi gnnent problemis the occupation of a fishing spot.
Either a fishing spot is occupied or it is not. Deternining
whet her a spot is taken, and taken by soneone who has rights
toit, is relatively easy. Thus, actions related to
asgignnent are binary—they occur, or they do not occur. A

fisher either does or does not occupy a spot.
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On the other hand, actions related to technol ogi cal
externalities are much nore nixed. Sonme actions are binary.
Many others are not. A binary action in relation to
technol ogical externalities is the use of particular types
of equiprment. Either a fisher uses a handline or she does
not. In nost coastal fisheries it is relatively easy to
determ ne the types of gear being used. If technol ogical
externalities are being generated by inconpatible types of
equi prent, one way of addressing the problemis to ban the
use of particular types of gear. Rules that require the use
of particular types of gear are often used, as discussed
earlier. )

Ensuring that particular types of gear are utilized on
fishing grounds, however, only addresses part of the
underlyi ng cause of technol ogical externalities. O her
sources of such externalities include too much gear being
utilized in a given space. Pl acing too nmuch gear in a given
space, or placing different gears too close together are
nore continuous types of actions and thus it is nore
difficult to define or determ ne what type of action
constitutes a technol ogi cal external ity. For instance, how
much gear is too much? |f one fisher sets gear close to
that of another, is that fisher generating technol ogical
externalities or has he sinply engaged in a clever strategic
nove? As Martin expl ains:

when handlining, if Ais anchored in a
particularly coveted location and B anchors
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directly astern of him (thereby attracting the

bul k of the fish away fromA), it is considered

edirt’. But if B anchors hi's boat so that, when

the tide changes, A's boat swings away fromthe

location and B swings into it, that is regarded as

good 'slippery' fishing (Martin 1979:290).

Regul ating the nore continuous forns of behavior in relation
to technological externalities is much nore difficult, and
in nost cases this has not been attenpted by the subgroups
of fishers.

Differences in the types of actions being regulated in
relation to assignment problens and technol ogical
externalities explains fishers capabilities in addressing
these problenms. Wile the prinmary action in relation to
assignnent is binary, the primary actions in relation to
technol ogi cal externalities are a nmixture of both binary
actions and continuous actions. Thus, sone formof a spot
rule, whether it is based on first-in-tine, first-in-right,
or prior announcenent, or on a lottery, can imediately and
al nost conpl etely address problens of assignnent. In
relation to technol ogical externalities, however, a spot
rule, or a technology rule, only addresses a po.rti on of the
causes of technological externalities. Attenpting to
address the nore continuous aspects of the problemis nore
difficult. '

Clear patterns energe in examning the performance of
the institutional arrangements that fishers have devi sed.
Both property rights and rules are inportant in addressing

and resol ving problens of assignnment and technol ogi cal
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externalities. In particular, the right of exclusion
conbined with rules of use perform exceedingly well.

Subgr oups who possess the right of exclusion and who ha.ve
organi zed their harvesting are much nore likely to have
resol ved problenatic situations they have faced. Underlying
this finding, however, is the fact that fishers have been
nore successful in resolving assignment problens than they
have technol ogical externalities. This pattern may reside
in the fact that behavior resulting in assignnent problens
is easier to regulate than behavi or causing technol ogi cal
externalities.

Mnitoring and Enfgrcepnent .of . Institutional Arrangenents

To sustain the institutional arrangenments that fishers
have devised over time requires that conpliance with the
rules be nonitored, and rule transgressions be san(ctioned.
Monitoring of these arrangements is primarily a group
affair. The subgroups of fishers rely heavily upon sel f-
moni toring. They nonitor each other and outsiders.® Anong
the forty-four subgroups information concerning nonitoring
was reported for thirty-two. O the thirty-two subgroups,
twent y- ni ne engage in self-nonitoring.'® They observe each
ot hers' harvesting activities, ensuring that they each

follow the rules.

In fact, few of the subgroups participate in any fornal
nmoni toring arr angenent where a position of guard is defined

either by the fishers or by sone external authority.'* only

191

one subgroup of fishers has devised their own fornal

nmoni toring arrangenents where the fishers rotate through the
p;ositi on of guard. This subgroup involves a community of
fishers in Turkey who harvest froma |agoon (Berkes 1985,
1986). The fishers who harvest fromthe Ayvalik-Hayl azli

| agoon use a conbination of rowboats and notor boats to
harvest a variety of mullets, groupers, and snappers. The
relatively small size of the |agoon (16 square kil oneters),
and its single entrance eases the difficulty of nonitoring.
Fi shers take turns patrolling the entrance to the |agoon to
prevent other fishers fromaccessing it. As Berkes reports,
three outside fishing boats were apprehended in 1983 (Berkes
1985:72).

O the twenty-nine subgroups that engage in self-
monitoring, nine are also nonitored by guards appointed by
an external governnent authority. In addition, of the three
subgroups that do ndt engage in self-nonitoring all three
are nonitored by ekternal guards. In each of these cases a
government authority has devised sonme of the rules that the
fishers are to follow such as size requirenments for the fish
harvest ed, seasons during whi ch fishers can harvest fi sh, or
the types of technology that are perm ssible. In other
instances the government authority has given official
recognition to some of the rules the fishers have devised
for thenmsel ves and provided nonitors to ensure that the

rules are being followed. Qut of the forty-four subgroups
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informati on was provided concerning nonitoring for thirty-
two of them Al thirty-two subgroups are subject to sone
form of nonitoring. *?

In addition to nmonitoring the behavior of fishers,
sanctions nust also be applied to those who have broken
-rules to both penalize and di scourage such behavior. The
twenty-ni ne groups that engage in self-nmonitoring rely
primarily upon social sanctions to enforce-rul e conpliance.
O the twenty-nine groups there is information concerning
their use of social sanctions anong twenty-four. O these
twenty-four, twenty-one are likely to use social sanctions
whereas three are not.!® Social sanctions typically take
the formof threats against the rule breaker if he does not
change his actions (Berkes 1985, 1986), or the breaking of f
of reciprocal relations (Davis 1975). For instance, Davis,
in his description of 'the coastal fishers of Pagesville and
Port Lameron Harbours in southwest Nova Scotia, enphasizes
the intricate exchange rel ationships fishers have devised in
relation to each other in order to support each other in
fi shing. Fi shers exchange information concerning the
location of fish, they exchange bait, they assist each other
in repairing equipnent and in hauling boats. These
rel ati onshi ps, devel oped anbng a conmunity of fishers,
supports the success of the fishers of that comunity.

W thout information concerning the location of fish, wthout

hel p in gaining access to bait, wthout assistance in
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repai ri ng danaged equi pne‘nt a fisher is unlikely to survive.
Whi |l e these relationships are supportive they can al so be ..
used to sanction fishers who do not follow the rules of
harvest. As Davis expl ai ns:

Wth involvenent in the systemcomes an explicit
social responsibility to hold up your end of the
bargain. Negligence in doing so |eads to both
social and, nore inportantly, econonic sanctions.
Socially, a man may be branded with a reputation
which ends all of the necessary econom c and
communi cative relationships. Not only would such

an individual be ostracized fromthe social life
of the comunity, he would be treated as an
eecononic outsiderl. In other words, his access

to scarce resources and information systens woul d
be severely limted. A fishernan in this

unenvi abl e position could not last long as a

vi abl e producer. Eventually, he would be forced
either to leave the comunity or to get out of
fishing (Davis 1975: 141-142).

Fishers are less likely to rely upon physical sanctions
to ensure rule conpliance. O the twenty-nine subgroups
that engage in self-nonitoring there is information
concerni ng the use of physical sanctions for eighteen of
them O these eighteen subgroups only eight are likely to
i mpose physi cal sanctions upon rule violators. Physical
sanctions take the form of gear destruction (Q ossinger
1975, Davis 1984) or even bodily harm (Cordel | 1972).

Moni toring and sanctioning of behavior in relation to
the institutional arrangements that fishers have devised are
inportant factors in maintaining these arrangenents.

Fishers rely prinarily upon each other for ens.uring rule
conform ng behavior. They carefully observe each other's
actions and the actions of outsiders to ensure that rules
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are being followed. In addition, they also nmete out
puni shment anong t hensel ves when soneone has violated a
rule. Rulebreakers are socially ostracized, and in sone
instances they nmay face physical sanctions. Wether or not
differences in nonitoring and enforcenent affect the
out comes fishers achi eve, however, coul'd not be explored in
relation to this data set since all subgroups for which
there was informati on engaged in nonitoring and enforcenent.
In other words, there was no variation anong the subgroups
concerning the existence of nonitoring and enforcenent
activities. '
Concl usi on

Fi shers operate under and have devised a variety of
institutional arrangenents to organize their access and use
of fishing grounds. These arrangenents involve different
bundl es of properfy rights and rules to exercise those
rights. Guven differences in arrangenents there are al so
differences in their performance. Wile all arrangenents
have little inpact on the level of the flow of fish and only
a noderate affect on the quality of fish, sone arrangenents
are better at solving assignment problens and technol ogi cal
externalities than are others. Institutional arrangements
that involve four broperty rights, those of access,
wi t hdrawal , managenent, and exclusion, and rules that define
how these rights are to be exercised are nuch nore likely to

be associated with situations that no |onger involve
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probl ens of assignnent or ‘technol ogical externalities than
ot her forms of arrangenents.

In addition, fishers have been nuch nmore successful in
resol ving assi gnment problens than resol ving technol ogi cal
externalities. One possible explanation for this is that
actions related to assignment problens are nore easily
regul ated than actions associated with technol ogi cal
externalities. Assignnment problens involve binary acts,
wher eas technol ogical externalities involve a mxture of
bi nary acts and continuous acts. Wiile binary acts involve
cl ear cut behavior, continuous acts do not. Thus, acts
related to assignnment problens are easily measured and can
be regulated with relatively sinple rules. Continuous
actions are not as easily measured and it is nore difficult
to determne what type of action creates a technol ogi cal
externality. Finally, fishers nonitor and enforce the
arrangenents they have created. For the nost part they
nonitor their own.arrangements instead of relying upon
outside officials to monitor. They also rely upon social
sanctions as opposed to physical sanctions in punishing

rul ebr eakers.
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TABLE 5.1, TABLE 5.2,

PROPERTY RIGHTS ARRANGED ACCORDING NUMBER OF REQUIRED AUTHORITY RULES
TO A GUTTMAN SCALE BY PROPERTY RIGHTS
Number ¢ Twa Theee Faur-Fivs
Aooses Withdriesl Mgnage Exciusicn Tramber Subgroucs Proowly Puoperty Mopeny
Fignin Rigrne Mohts Tow
o4 yeb ya bl yi 1
MNa
you yeu you yot L] 24 Required 4% 10% 12%
Fusen 6) {1 {3) {10
yau yo no yau no 1
Ora or More
you yih you no 3 Raquired K % amx
Rubys {3) £} 28 34)
you you no ~ a0 [}
100% 100% 100%
EN [0MT0lnt f (IOraduendiy)e1= 1445 =00 {Tatal) {9 {1} {28) {44}
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TABLE 5.3. TABLE 5.4.

INSTITUTIONAL. ARRANGEMENTS BY INSTITUTIONAL ARRANGEMENTS
SCARCITY OF THE FLOW OF FISH _ BY QUALITY OF FLOW
Pm:'lmn Pcop:mmm Four—Five Thras
Ang Auies Amd Rulss Omer (Tatst) Pm:;ty H::hu mmo;lrn::m otrer (Fota)
Abundant Flow 41% 28% 38%
Of Fish 9) 2) {5} {18 High Quality 68% 44% 3a%
of Fish (13} (4) {5) {22)
Scarce Fiow 555 kAl ] 62% :
Of Fish (13) [t-1] (a) {26} Low Quality 32% 56% 2%
of Fish (&) (s (8} (19)
100% 100% 100%
Oamma=07 {Total) {19) (£4)] (13) (41)
Miting Geses: 2
Gamman.44

Mzsing Cases: 3
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TABLE 5.5.

INSTITUTIONAL ARRANGEMENTS BY
ASSIGNMENT PROBLEMS

Fowr=Five Thrae
Praperty Rights | Proparty Mighte
At Pulea And Rues Other (Total)
Minimal Assignmant /% 0% ox
Froblems (10) {3} % {13}
Moderals to Unrssolved 9% 40% 100%
Astignment Problems mn (f1] i (1.H
100% 100% 100%
{Tetal) 11) 1) 3 19)
Qamma=90
Miming Canex §
-
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TABLE 5.86.

INSTITUTIONAL ARRANGEMENTS BY
LEVEL OF TECHNOLOGICAL EXTERNALITIES

Fow-Fus Theasu
Property Fights Proventy Reghie
Anc Puiied And Pty Sihar {Touwd)
Na Technoiogical % 408 o
Extemallties 1] {} {] [
Tatimologiesl 0% L 00%
Exlanatiles [}1] (4 L] 2}
1005 1008 00%
{Tatal noy L] O] {21
G =70
Wiy Cadnr 1
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1. Each right may be significant in and of itself apart from
the other rights. For instance, the right to access a
forest or a park is valuable to the person who enjoys hiking
or sinply observing wildlife even if the person does not
have the right to harvest wood or hunt for animals.

2. Among the forty-four subgroups, 58 authority rules are
used. O those 58 rules, only 11 have been inposed by an
external authority, with 5 being size rules, and 6 belng
season rules. Al other authority rules have been devised
by the fishers thensel ves.

3. The question concerning the quantity of the flow of fish
appears on the operational level formand is worded as
fol | ows:
For biol ogical resources at the beginning and end
of this period, the bal ance between the quantity
of units wthdrawn and-the number of units
available is: 1) extreme shortage, 2) noderate
shortage, 3) apparently bal anced, 4) noderately
abundant, 5) quite abundant.
In establishing Table 6.3 | collapsed answers 1), 2), and
3), into scarcity and answers 4) and 5) into abundance.

4. The question concerning quality of fish appears on the
operational level formand is worded as follows:
As of the beginning and end of this period,
characterize the qualjity of units being w thdrawn:
1) extremely high quality, 2) high quality, 3)
passabl e, 4) poor quality, 5) extrenely poor
quality
For Table 6.4 | collapsed answers 3), 4), and 5) into |ow
quality, and answers 1) and 2) into high quality.

5. The follow ng discussion of assignment problens and
technol ogi cal externalities involves thirty-one distinct
subgroups. Ten subgroups have experienced assi gnment

probl ens only, twelve have faced technol ogical externalities
only, and nine have experienced both. For thirteen
subgroups, not enough information was presented to determ ne
whet her or not and what type of problemthe fishers
experienced.

6. This discussion involves nineteen subgroups--ten of which
have experienced assignnent problens only and ni ne which
. have experienced both.

7. The question concerning technol ogical externalities

appears on the operational level formand is worded as
foll ows:
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As of the beginning and end of this period, what
is the extent of technical externalities resulting
fromthe appropriation activities of participants
fromthis resource? 1) the level of technical
externalities is quite low, 2) the level of
technical externalities is relatively low, 3)
nodest levels of technical externalities exist, 4)
relatively high levels of technical externalities
exist, 5) very high |evels of technical
externalities exist.
For Table 6.6 | collapsed answers 1), 2) as |low levels of
technol ogi cal externalities, and answers 3), 4), and 5) as
hi gh level s of technol ogical externalities.

8. For instance, there are six different requirement (or
boundary rules) fishers nmust neet before they can engage in
harvest|1 ng: they must be a long termresident of a |ocal
conmmunity, 2) they must own their own fishing equiprent, 3)
they must continuously harvest fromthe grounds, 4) they
nust exhibit a certain level of skill in harvesting, 5) they
must use a particular technology, i.e., lobster pots, and 6)
they nust hold a fishing license.

9. The question concerning self-monitoring is located on the
operational level formand is worded as foll ows:

Do appropriators nonitor the appropriation

activities of each other apart fromthe nonitoring

of any "official" guards? 1) yes, 2) no.

10. O the three renaining subgroups, one does not engage in
sel f-monitoring, and no informati on was reported for the
ot her two groups concerning self-nonitoring.

11. The question concerning formal nonitors appears on the
operational level formand is worded as follows:
Does an "official" position of nonitor exist
(apart fromthe willingness of all appropriators
tomonitor)? 1) no, 2) yes, appropriators (not
necessarily all) rotate into this position, 3)
yes, appropriators are selected by appropriators
for this position, 4) yes, local non-appropriators
are selected by appropriators for this position,
5) yes, local non-appropriators are selected by a
| ocal general purpose governnent, 6) yes, nonitors
are enpl oyees of an external governnental
authority, 7) yes, sone are selected by
appropriators and some are selected by a |ocal
general purpose governnent, 8) yes, sone are
sel ected by appropriators and sonme are enpl oyees
of an external governnment authority, 9) yes, sone
are selected by a local general purpose governnent
and sonme are enpl oyees of an external government
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authority, 10) yes, sone are selected by
appropriators, sone are selected by a | ocal

general purpose governnent, and sone are enpl oyees
of an external government authority

12. Since there is no variation on the nonitoring variable
(all subgroups for which there is information are nonitored)
| cannot exanmine the inportance of nonitoring; that is,

whet her institutional arrangenents that are nonitored
performbetter than those that are not nonitored.

13. The question concerning social sanctions appears on the
operational level formand is worded as foll ows:
I f someone violates rules-in-use related to the
appropriation process fromthis resource, how
likely is hel/she to encounter social sanctions
i nposed by other appropriators (who are not
filling positions as official nmonitors)? 1) very
likely, 2) likely, 3) likely as not, 4) unlikely,
5) very unlikely.
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CHAPTER SI X
GOVERNI NG COASTAL FI SHER ES

Coastal fisheries, as common podl resources, present
difficult and conplex problens, both for those that utilize
the fisheries, and governnent officials and policymakers.
As discussed in Chapter Two, costly exclusion from and
jointness of use of fishing grounds conbined with the
subtractabl e nature of the stocks of fish, produce a
situation where fishers' actions affect each other. The
out cones each individual fisher achieves is a function of
the actions of that individual fisher as well as all other
fishers utilizing the same grounds, or harvesting fromthe
sane stocks of fish.

Problens arise in relation to the use of the physical
space constituting fishing grounds, and in relation to the
flow of fish through the grounds. The heterogeneous
distribution of fish across fishing grounds produces fishing
spots of varying productivities. Fishers, in searching out
and harvesting fromthe nost productive spots, nay fight
over the choicest spots. Assignnent problens arising from
conflict over access and distribution of spots, as discussed
in Chapters Two and Four, increase the costs of harvesting
fish through the destruction of gear, by fishers expending

resources racing to the nost productive spots, and so forth.
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Probl ems al so arise when fishers utilize different
types of gear, too nmuch gear, or if they set their gear too
cl ose together. Any 6f these circunstances can lead to
fishers interfering with each other in harvesting fish.

Gear can becone entangled or destroyed, or the flow of fish
into nets and traps can be intercepted, |owering the catch
| evel s of fishers. Technol ogical externalities also
increase the cost of harvesting through the destruction of
gear, and by gear laying idle, or not being used to full
capacity.

Finally, problenms potentially arise fromfishers
harvesting the same stocks of fish. As fishers harvest,
they draw down the avail able stocks of fish. Draw ng down
the number of fish to be harvested increases the costs of
harvesting. Fishers nust spend nore time and resources in
hunting and capturing “fewer fish. Stock ekternal ities are
the focus of the bionomc nodel, and are believed to produce
extreme inefficiencies in the harvesting of fish.

No single fisher acting alone can resolve any one of
these problens. A fisher who does not conpete over spots or
over catch does not reduce assi gnmani probl ens or stock
externalities. Rather, that fisher sinply does not gain
access to the nost productive spots. O, the fish that the
fisher does not harvest, wll be harvested by another.

Uni | ateral action does not resolve these problens and is not

in the fisher's interest to undertake.
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The interdependent nature of the problens fishers face
require that fishers coordinate their actions in order to
resolve them Rules that define actions that can be taken
by fishers in harvesting fish nust be established. For
instance, as discussed in Chapter Two, a prior announcenent
rul e whereby fishers announce the spot they intend to fish
the following day limts the conpetition for spots. Prior
announcenent gives fishers the exclusive right to the spot
they announce. They do not have to race to get to a spot
first, nor do they have to fight for spots. Problenms of
assi gnment, and technol ogi cal and stock externalities
require fishers to engage in collective action to resol ve
these probl ens.

Col l ective action, however, is also problematic.
Institutional arrangements that structure harvesting
activities are costly to devise. Resources nust be expended
to negotiate the arrangements, and to nonitor and enforce
conpliance with themonce they are in place. |In addition,
excluding fishers fromthe benefits of these arrangenents is
difficult and costly. Once nenbers of a group supply
arrangenents, excluding other group menbers is difficult.
Costly establishnment of institutional arrangenents, as well
as difficulties in excluding others, presents fishers with
incentives not to cooperate to provide these arrangenents.
Instead, they face the incentive to freeride off of the

cooperation and resources of others who may provide the
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arrangenents. In other words, fishers face the incentive
not to expend resources devising rules of harvest when
others may provide those arrangenents

Fi shers face troubl esome situations that involve
assi gnment probl ens and technol ogi cal and stock
externalities that require themto cooperate to coordinate
their activities, even though they nay not face incentives
to cooperate. Fishers have, however, in relationto
particul ar types of problems and under particul ar
circumstances, designed institutional arrangenents to
resol ve problematic situations, as discussed in Chapters Two
and Four. They have primarily attenpted to govern the use
of space within their fishing grounds as opposed to nanagi ng
the flows of fish within those grounds. In particular,
fishers have attenpted to address assignnment problens and
t echnol ogi cal external]ties. Evi dence presented in Chapter
Four suggests that groups of fishers who faced either
assi gnnment probl ens or technol ogical externalities were nuch
nore likely than not to define rules of harvest.

The rules fishers devise are directed at governing the
use of space. Authority and scope rules that fishers have
created define access to productive fishing spots as well as
dividing fishing grounds into use areas for particul ar
technol ogi es. Boundary.rules fishers have created limt the
nunber of fishers who can access grounds as well as the

types of technology that can be utilized within the grounds
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Fi shers did not devise rufes that directly managed the flows
of fish in fishing grounds. Fishers did not attenpt to
address stock externalities.

Fi shers govern the use of space within their grounds
for several reasons. First, the causes and consequences of
problens arising frommultiple individuals interacting
within a finite anount of space are identifiable and
nmeasurabl e. The causes of assignnent problens are a limted
nunmber of productive fishing spots to which fishers are
attenpting to gain access. The causes of technol ogical
externalities are fishers using inconpatible gears within
the same area of the fishing grounds so that the gears
becone entangl ed, or fishers setting their gear too close to
one another causing gear entanglenent or interference with
the flow of fish among gears. Over tinme, with experience
fishers can identify the causes of assignment problens and
technol ogi cal externalities. In addition, in acting in ways
that create these problens, given the noticeability of the
causes, fishers understand that "opportunistic individua
behavi or" destroys the "possibilities for collective gain"
(WIlson 1982:420). |In repeatedly fighting over productive
spots, or in repeatedly setting gear too close to one
another, fishers may begin to realize that they are worse
off than if they could cooperate to prevent such behavior

from occurring
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Second, problens arising fromthe use of space occur
within a given set of fishing grounds often utilized by the
sanme groups of fishers over tine. Assignnent problens and
technol ogi cal externalities occur within a particul ar
fishing ground and are limted to the group or groups of
fishers who utilize that ground. The inpact of assignnent
problems arising in one ground does not extend across
numer ous grounds and nunerous groups of fishers.
Consequently, the limted extent of problens based on the
use of physical space of grounds provides the basis for
fishers to identify and negotiate sets of rules to resolve
these problens. A group of fishers can potentially exercise
control over the fishing grounds they utilize so that in
devising rules of harvest they can resolve assignnment
probl ens and technol'ogical externalities. The rules fishers
design in relation to these problems, if followed, can

potentially resolve them

Wiether rules are followed in part depends upon their
nonitoring and enforcenent. Monitoring and enforcenent
provi des incentives for fishers to follow the rules rather
than face the penalties associated with departures- fromthe
rules. |If enforcement is effective, it may raise the cost
of rul ebreaking sufficiently so as to elimnate nost
incentives to depart fromthe rules. Also effective
enforcenment assures fishers that others are not taking

advant age by breaking the rules. Know ng others are
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following the rules encouréges a fisher to also conply (Levi
1988, Gstrom 1990).

These three conditions, 1). repeated occurrences of a
probl ematic situation in which individuals are aware of the
suboptimal outcomes their behavior produces, 2) the
probl enatic situation being confined to a comunity of
fishers utilizing the sane fishing grounds, and 3)
enforcenent of rules devised to resolve the problematic
situation, however, do not hold in relation to flows of fish
through fishing grounds, and problens arising from nurerous
fishers harvesting fromthe same stocks of fish. The
exi stence of stock externalities is difficult to identify,
as discussed in Chapters One and Two. Defining stock
externalities requires information concerning the size of
fish popul ations and the levels of effort being applied,
neither of which are available to fishers, or to
policynmakers for that matter. Al so whether declines |n fish
popul ations are caused by harvesting activities or by
environnental factors is difficult to determine, as
discussed in Chapters Two and Four. The inpact fishers?!
cat ches have upon each other's harvesting |levels, therefore,
cannot be nmeasured. In other words, defining the causes and
consequences of stock externalities in actual fishery

settings is virtually inpossible.

Second, given the mgratory nature of nobst fish

speci es, numerous communities harvest fromthe sane stocks
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of fish. To address stock externalities would require the
identification of all conmnities of fishers who harvest
fromthe stocks. These conmmunities of fishers would then
have to negotiate and define harvesting rules to address
stock externalities. Since, identifying and neasuring the
exi stence and magni tude of stock externalities is virtually
i mpossi bl e, the second factor beconmes a noot point.
Defining rules of harvest in relation to a problemthat is
difficult to identify and nmeasure is unlikely to take place.
Thus, while assignnent problens and technol ogi cal
externalities are nuch nmore anenable to resolution by single
comunities of fishers, stock externalities are not, and as
a consequence they are typically not addressed by fishers.
This finding, based on an institutional analysis
approach, that fishers do not address stock externalities is
simlar to that of the' bionomc nodel. The biononic nodel
al so predicts that fishers will not address stock
externalities. Yet, these conclusions are arrived at in
very different ways. The bi onom c nodel, based on perfect
information of a stable physical world, assumes that stock
externalities are the source of seve}e inefficiencies, and
that they are easily nmeasured. Fishers do not take stock
externalities into account in their harvesting decisions
because of the institutional environnent w thin which they
operate. No institutional arrangenents are presuned to

exist to limt access to fisheries and to regulate the
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harvest of fish. Oonsequehtly, fishers face the incentive
to harvest as nmany fish as possible with little regard for
the effects their actions have upon current and future
harvest levels. To resolve the problemof stock
externalities, a government authority, that possesses

i nformati on concerning the popul ation dynanmics of fish
stocks and the anount of effort fishers currently apply,
must intervene and directly nanage the fishery or establish
some formof private property regine in relation to the
fishery. In either case a governnent authority will
establish institutional arrangenents that will induce
fishers to apply that level of effort that represents an
opti mal harvest level for the fishery. Wile fishers do not
address stock externalities, a governnment authority can, and
can do so successfully.

An institutional analysis approach does not presume
perfect information. Rather, the presunption is inperfect
and inconplete information, both in relation to the physical
environnent and in relation to the actions of fishers and
the outcones institutional arrangenments produce. |nperfect
and inconplete information exists, in part, because of the
conpl ex and uncertain physical environnent of coastal
fisheries. Conplexity and uncertainty prinarily arise in
relation to the flows of fish, or the dynamics of the fish
popul ations.  Fish popul ations fluctuate unpredictably

overtime due to changing environnental conditions. Fishers,
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fisheries biologists, and others, therefore, do not possess
a sufficient |level of understanding of fish populations to
define an optimal yield froma stock of fish. Thus, fishers
do not address stock externalities, because stock
externalities are virtually inpossible to neasure, and
therefore resolve. In addition, it is unlikely that
officials of a governnent authority can resolve stock
externalities, since they too lack the requisite
information.

Instead, fishers have addressed probl ens of assignnent
and technol ogical externalities. |In resolving problens of
assignment and technol ogi cal externalities, fishers have
cooperated to devise a variety of institutiona
arrangenents. Mbst property rights, particularly the rights
of access, wi thdrawal, and managenent, have been granted to
fishers, typically by an external authority. Most fishers
are co-equal anong each ofher in the rights they possess in
relation to the fishing grounds. No single fisher owns a
fishing ground. Rather, groups of fishers collectively hold
rights in relation to particular grounds

The collective nature of rights in fishing grounds
requires fishers to coordinate their actions to avoid
probl ematic situations. Fishers have devised many of their
own rules of harvest. They have defined how their property
rights are to be exercised. In so doing they have often

taken the additional step of creating for thenmselves the
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right of exclusion, even tHough that right was never
formal ly granted then1by'an external authority. They have
acconpl ished this by carefully specifying the types of gear
that may be utilized in their grounds excluding all others
who do not utilize that gear (Shortall 1973). Sone groups
of fishers have also specified intricate rules of harvest
that are known to the fishers thenselves, but which the
fishers do not share with others who nay want to use their
grounds (Berkes 1986).

Wiile these rights of exclusion may or nay not be
sustained in formal adjudication procedures, they make a
significant difference in the performance of the
institutional arrangenments that structure fishers actions
Institutional arrangements that involve rights of access
w t hdrawal , nmanagenent, and exclusion, in addition to rules
that specify how the rights are to be exércised, perform
better than institutional arrangements consisting of fewer
than four rights, with or without rules. .The arrangenents
consisting of four property rights and rules are nuch nor e
likely to structure fishers' actions so that fishers avoid
assi gnnent problens and technol ogical externalities. |If
fishers are capable of excluding others from accessing their
grounds, they are nore-likely to organize their harvesting
activities so as to resolve problens that can arise in
relation to nultiple fishers interacting within the same

fishing grounds
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In addition, as between the two problens fishers
typically address—assi gnment problens and technol ogi cal
externalities—ishers have had nore success in resolving
the former as opposed to the latter. A prinary reason for
the greater success in addressing assignnent problens is
that assignnent problens are based upon binary actions, as
di scussed in Chapter Five. Binary actions involve an
_either-or choice. Either a fisher harvests froma prine
spot or she does not. Technol ogical externalities, on the
ot her hand, are based on nore continuous forns of action
Conti nuous actions allow a gradation of choices. GCear can
be set an infinite nunber of distances apart. The distance
that generates technological externalities and the distance
that does not is difficult to determ ne and define

Binary actions are nore easily regulated. In
regul ating binary action the choice between two options can
be truncated so that the choice that causes conflict is
el i m nat ed. I nstead of choosing between two different
spots, one of which is occupied, the choice may be
transformed through rules into fish the assigned spot or do
not fish at all, as discussed in Chapter Five. In addition
binary actions are nore easily nmonitored. |If an act is -
taken that is forbidden it may be inmediately noticed. For
instance, if a rule states that fishers cannot harvest from
an al ready occupi ed spot, attenpting to gain control of and

fish froman occupied spot is noticeable. It is difficult
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to avoid a rule that states an occupi ed spot cannot be
fished.

Continuous action is nore difficult to regulate. Wat
constitutes interference in harvesting fish is not as easily
defined. As discussed in Chapter Five in relation to
technol ogi cal externalities, whether setting gear close to
anot her fisher is a clever strategic nove or an act
generating technol ogi cal externalities is not easily
deternined. In addition, nonitoring conpliance with rules
designed to elimnate technol ogical externalities is nore
difficult. I nstead of neasuring whether or not an act has
occurred, as in the case of assi gnnent problens, the
magni tude of an act nust be measured. For exanple, the
di stance between gear nmust be nmeasured. In general, it is
nmore difficult to regulate continuous acts than it is binary
acts, and consequently, fishers have had nore success in
sol ving assignnent probl ens which are based on binary acts,
than they have technol ogical externalities which are based
on continuous acts.

Institutional arrangements devised by fishers to solve
assi gnnent probl ens and/or technol ogi cal externalities,
commonly share a superior ability to utilize time and pl ace
information that is unique to each of the grounds
Assi gnnent problems and technol ogical externalities are
| ocalized to specific grounds. They arise in the context of

singl e grounds and are a function of the actions fishers
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take who utilize a ground and al so the physical structure of

a ground. These two factors—the actions fishers take and
the structure of 'grounds—vary fromground to ground. Thus,
to solve assignnent problenms and technol ogical externalities
requires specific time and place informati on about the
situation in which the problem arises.

This information is typically not available to
individuals who are not a part of the comunity of fishers
experiencing problenms. A governnent official who does not
live in the area will nost likely not be aware of both
problenms arising in the harvesting of fish and of Iikely
solutions to those problens. Government officials cannot
craft larger scale institutional arrangements to address
local level nuances. Instead, a standard policy is applied
to a single region, such as the eastern coast of Canada
(Davis 1984). Cover nment of fici al s, lacking the information
necessary to effectively address problens arising from
| ocalized circunstances. Fishers, however, do possess |ocal
time and place information, and they have utilized it in
devel oping institutional arrangenents to resolve problens
they confront. They have fashi o.ned institutional
arrangenents to nmeet their needs, and in nany circunstances

they have been quite successful.

A second strength of the institutional arrangements
devised by fishers is a concern with providing equal

opportunities for fishers who are a part of the community
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the institutional arrangements extend across. This concern
wi th providing equal opportunities arises in how productive
spots are distributed in relation to assignment problens,
and how the physical space in the grounds is governed in
relation to technol ogi cal externalities.

In assigning productive spots, particularly in
situations where there are a few very productive spots that
all fishers would prefer to fish as opposed to the average
or |less productive spots, the institutional arrangenents
devi sed often ensure that all fishers have equal
opportunities for gaining access to the very productive
spots. For instance, as discussed in Chapters Four and
Five, in the coastal cod fisheries in eastern Canada
lotteries are often utilized to distribute spots (Faris
1972, Shortall 1973, Martin 1979, Powers 1984). At the
begi nning of each lottery fishers possess equal
opportunities for gaining access to the nost productive
spots, and over tilrre fishers are likely to have gai ned

access to the best spots a proportionate nunber of tinmes.

In governing the use of space in the grounds so as to
avoi d technol ogi cal externalities, care is often taken so as
not to exclude fishers who have rightful clains to accessing
and utilizing particular fishing grounds. |In situations
where fishers have devised institutional arrangenents, and
where crowdi ng may be problematic, a balance is often sought

bet ween the nunbers of fishers who have access to the

220




grounds and the space consuming capabilities of the

technol ogy permitted in the grounds. Technol ogi es that
consune |arge amounts of space are often limted so that
fishers who have been consistently utilizing grounds are not
suddenly expelled by other fishers using space consum ng
technol ogi es. Thus, there is also attention paid to
ensuring fishers continued access to fishing grounds that
they have historically used.

The focus upon ensuring equal opportunity relates
primarily to.ensuring access to fishing grounds or to
particular spots within fishing grounds. Rarely is there an
attenpt to directly limt the anount of effort, or the
anount of fish that can be harvested. That is, the free
play of skill and ability is permtted and encouraged
(Johnson and Libecap 1982). The institutional arrangenents
fishers have devised fypically ensure equality of access
once particular requirements have been'net, such as
resi dency or technol ogy. How successful a fisher is, as in
relation to the quantity and consistency of her harvests, is

a function of her skill, which is not directly regul ated

A third strength of the institutional arrangenments
fishers have devised is the flexibility and adaptability
that are permtted fishers as they harvest. Rarely are
restrictions placed upon the types of fish that may be
harvested. In addition, while some forms of technol ogy are

regul ated, fishers often have choice anong different types
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of gear. As a consequencef fishers can harvest across
different stocks dependi ng upon their abundance, using gears
that best fit the fishers® strategies. Fishers are not

I ocked into fishing a specific stock or utilizing a single
type of equi prent (Townsend and WIson 1987). Rather, they
can adapt to the opportunities that are presented to them by
their environnent. As Townsend and W1 son (1987) point out
however, adaptability and flexibility is not encouraged by
many current policy initiatives. Licensing systens and
quotas often lock fishers into using a single type of

equi prent or harvesting a single species of fish. Licenses
are often issued for a particular type of gear, or in
relation to a single species of fish (Davis 1984). Quotas
are usual ly established on a stock by stock.basis.
Purchasing a license or participating in a quota system
thereby locks fishers into single gear types, or single fish
species. Gven the conplexity and uncertainty
characteristic of many fisheries, being able to adapt to
changi ng opportunities is crucial for the continued surviva

of many fishers

Sol ving problens that are specific to particular
grounds, ensuring equal opportunities in accessing fishing
grounds or parts thereof, and permtting fishers to be
adaptable are all strengths of the institutional
arrangenents fishers have devised. Yet, these same

institutional arrangenents are al so weak in particul ar
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areas. First, the institutional arrangenents that only
cover single inshore fishing grounds are incapable of
affecting problenms that originate and extend beyond the
boundaries of their jurisdiction. Problens arising from
mul tiple comunities of fishers harvesting fromthe sane
stocks of fish, such as declining Ievels of fish popul ations
and declining quality of harvestable fish, cannot be
resol ved by any single arrangement or commnity of fishers.
The sane also holds true in relation to other problens that
originate outside the jurisdictions of the arrangenents but
i npact upon the fishing grounds, such as pollution.

Second, the institutional arrangenments fishers have
devised to govern their use of fishing grounds are
vul nerabl e to external shocks. For exanple, a rapidly
changi ng econom ¢ environment where the econony is
transforned from one (;f subsi stence to one of market
exchange can erode arrangenents created for a subsistence
econony (N etschmann 1972). A substantial increase in the
val ue of fish harvested froma fishing ground can al so
strain the institutional arrangenents as fishers face
incentives to break rules so that they can harvest fish nore
rapidly. New groups of fishers who nove in and begin
utilizing a fishing ground without a recognition or
under st andi ng of existing institutional arrangenments can
also result in the destruction of the arrangenments (Cordell

1972). Finally, the vulnerability of these arrangenents is
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i ncreased because often times they are not recogni zed or
taken into account by governnent policynmakers. Policies are
inpl erented or actions are taken by government officials
that may disturb or even destroy the arrangenents (Cordell
1972, Davis 1984). Wthout formal recognition by external
authorities the institutional arrangerments devi sed by
fishers are exposed to the actions of others, with fishers
possessing little recourse for protection.

The existence of the institutional arrangenments fishers
have devised, the role they play in solving problemtic
situations, and their strengths and weaknesses, requi res‘
that policy approaches based upon the bionom c nodel of
fisheries be reconsidered. |In attenpting to resolve a
single problem that of stock externalities, governnent
policies can potentially destroy local institutional
arrangenents that are extrenely effective in solving
| ocalized problems. |Instead of assunming that because '
government agencies are not regulating fisheries no one is
regulating their use, attention nmust be paid to these self-
governi ng organi zations, and their existence and operation
nmust be built into policies directed at managi hg fisheries.
In many cases, at least in relation to coastal fisheries,
this may mean that government agencies adopt a different
rol e than devising operational rules that specify the day-
to-day harvesting activities fishers can engage in, such as

the types of fish that can be harvested, or the anount of
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fish that can be harvested. That rol e nay be one of
supporting existing inétitutional arrangenents, facilitating
the creation of self-governing organi zati ons anong
communi ties of fishers that have not yet devised them and
addressing probl ens that are beyond the scope of these
arrangenent s.

The institutional arrangements fishers have devised can
be strengthened by governnent agencies recognizing their
exi stence, and providing fishers recourse to forma
adj udi cation procedures. If fishers® property rights are
infringed upon or their rules violated, fishers would have
the option of not only relying upon comunity sanctions to
penalize rule violators, but they could al so choose to have
sanctions inposed on the violators by an external authority
The arrangements can al so be strengthened by incl uding
representatives fronwfﬁshing comunities in the policy
‘process when new policies are being considered in relation
to fisheries. In that way the inpact new policies may have
on such arrangenents can be taken into consideration
Policies can be adapted to the existence of the
institutional arrangenents, and Caré can be taken so as not
to destroy them

Gover nment agencies can al so encourage or facilitate
fishers in devising their own institutional arrangenments to
govern how harvesting activities are to take place. Fishers

can be encouraged to cooperate to solve problens that arise
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inrelation to the use of the grounds they harvest from An
exanpl e of this type of facilitative policy has occurred in
Turkey. The Turkish governnent has encouraged coasta
fishers to organi ze 6ooperatives both for marketing purposes
and to devise rules of harvest (Berkes 1985:74). The
governnment has established particular conditions that the
cooperatives nmust neet, such as forbidding discrimnation on
the basis of ethnicity in relation to accepting nenbers
(I'bid:72). Fishers, however, are given great leeway in
devising the charters of their cooperatives and their
operating rules. As long as -the rules fishers devise are
created in the context of their cooperatives, the Turkish
government will typically recognize those rules

Recogni zi ng exi sting institutional arrangements, and
encouraging or permtting fishers to create their own
arrangenents requires a different conceptualization of the
forms of ownership that nay be nost effective in relation to
coastal fisheries. The current approach, as discussed in
Chapters One and Three, is to establish hndividual private
property rights in relation to the flows of fish by creating
i ndividual transferable quotas. Not only does establishing
quotas serve as an attenpt to resolve a very specific
probl em-stock externalities—but it is also an attenpt to
take advantage of the perceived strengths of individua

private property rights systens.
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As discussed in Chapter Three, however, individua
private property rights systens are often inappropriate in
the context of coastal fisheries. Flows of fish, their
variability over tine and space, and their nmigratory nature
are not anenable to being divided into individual quotas
In addition, the varying productive capabilities of fishing
grounds limts the usefulness of individual private property
rights systens. Dividing fishing grounds into individua
pl ots may make them | ess valuable than if they could be
utilized as a single ground (Netting 1976). Sone individua
pl ots nmay be barren, others nay only be productive during
certain tines of the year and not during others. By
permtting fishers access to the full expanse of grounds
that they utilize, they can avoid the barren areas, and
access the productive areas over tine, evening out their
production. Thus, in’relation to coastal fisheries
CQIIective forms of ownership may pernit nore effective
utilization than individual forms of ownership. The
effectiveness of different forms of ownership nust be taken
into account.

Besides facilitating fishers in devel oping their own
institutional arrangenents, either by providing a supportive
environnment as in the case of Turkey, or by sinply not

forbidding the creation of such institutional arrangenents

governnent authorities can assist communities of fishers in -

cooperating to address problens of declining fish
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popul ations and declining quality of fish. Governnent
authorities can provide arenas whereby commnities of
coastal fishers who harvest fromthe sane stocks of fish can
cooperate to devise rules to address problens that extend
across the fisheries. For instance, fishers can devise
rules that forbid particular types of technologies that are
particularly destructive to stocks of fish, such as smal’
nesh size nets that harvest inmature fish

Final ly,. government agencies can provide public goods
that are supportive and sustaining of fisheries. These ]
services are public goods in the sense that once they are
provided it is difficult to exclude any comunity of fishers
from consumi ng them Exanples of such services are
regul ations that protect fishery environnents such as
pol lution requirenents, or forbidding of mining and drilling
in or near fishing grounds, or the banning of particular
types of gear that are destructive of fishery environnehts
Research on fish stocks, identifying different species and
subspeci es, and the popul ati on dynanics of fish popul ations
provides information that can aid in avoiding the
destruction of stocks. Research on fishing technol ogies and
their inpact on the physical structure of fishing grounds
and on fish stocks can also assist fishers in utilizing nore
advanced forns of technol ogy w thout necessarily destroying

fish popul ations.
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In general, governnent authorities can engage in a
variety of roles in relation to governing coastal fisheries
besides directly structuring the day-to-day harvesting
activities of fishers. Existing institutional arrangenents
can be recogni zed and given legal protection, fishers can be
encouraged to devise their own arrangenents, fishers can be
brought together to work on problens that extend beyond
their own fishing grounds, and services that support the
mai nt enance of fisheries can be provided. These roles
require the nesting of institutional arrangenents instead of
having a single centralized authority directly managi ng
fisheries. That is, local arrangenents that take advantage
of tinme and place information to resolve |ocal problenms can
be nested w thin arrangenents whose jurisdhction ext ends
beyond any single comunity of fishers. Larger arrangenents
that address problems extending across coastal fisheries in
turn may be nested in even larger arrangenents such as a
national system of government. Nested arrangenents permt
the utilization of tine and place information that is
necessary for effective rules to be devised, while also
permtting the establishment of arrangenents that nore
closely correspond to the extent of various problens that
nust be addressed. Wile local arrangenents address
probl ens occurring within particular grounds, regiona
arrangenments may address problens that extend across severa

grounds, and national arrangenents may address problens or
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provi de services that extend across numerous grounds, or

that involve international issues

In order to support an alternative approach to the
governance of coastal fisheries, an approach that is
supportive of the institutional arrangenents fishers have
devi sed, additional research is necessary. As this study
reveal s, fishers have established institutional arrangements
to solve particular problems such as assignment probl ens and
technol ogi cal externalities, but how they established the
arrangenments, and how the larger institutional environnent
in which fishers operate affected their ability to cooperate
was little explored. That is, the’'exact decision rules
fishers utilized in designing institutional arrangenents
and the autonony fishers possessed to design.their own
rules, and how that autonony varied fromjurisdiction to
jurisdiction, were topics not explored in this study, but
whi ch are |ogical next steps in any future research program
It is inportant not only to know that fishers have designed
institutional arrangements in order to solve particul ar
probl ens, and that these arrangenents performwell, but it
is also inportant to understand how fishers undertake the
process of institutional design, and how these processes are
affected by the larger institutional environnents of which
fishers are a part. Understanding the collective choice
processes utilized by fishers and how other institutiona

arrangenents affect such processes permt the devel opnent of
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policies that encourage and support institutional design on inpl emented, and the possible destruction of existing

the part of fishers. governi ng arrangenents.' By recogni zing and under st andi ng [
I'n gove(ning coast al fishe;ies the challenge is to the existence of arrangenents fishers have devised or have

recogni ze the opportunities and constraints a conplex and the potential of devising, nore appropriate and beneficial

vari abl e physical environnent provides instead of ignoring policies can be created that serve to maintain coastal

these difficulties by assuning a stable and wel | - defi ned fisheries.

physi cal environment. In addition, recognition nmust be

given to existing institutional arrangenents that have been
devi sed by fishers to resolve particular problens instead of
assuming no institutional arrangenments exist because a
government agency is not directly regulating the situation.
Assuming a stabl e physical environnent and an institutional
void, as is done with the biononic rmdel', di sm sses many of
the most crucial questions in relation to governing conmmon
pool resources such as coastal fisheries. Little attention
is paid to how the ph);si cal environment creates a variety of
probl ematic situations for fishers, or to how different
levels of information fishers possess, or the extent of
their control over a situation, affects the types of
arrangenments they devise. Nor is any attention paid to how

institutional arrangements fishers have devised perform '

differently dependi ng upon the problem or problens fishers
are attenpting to resolve, or how the arrangenents are
structured. Ignoring crucial variables of the physical and
institutional environnments characteristic of many coastal

fisheries results in inappropriate policies being
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