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INTRODUCTION

Coase (1960) argued that incentives exist for private agents to bargain to avoid the inefficiencies that
earlier economists had identified as “externalities”.  While this argument in now routinely taught in the
classroom, it is often treated more as a theoretical novelty than a practical prescription for policy.
Recently, harvesters in at least six U.S. fisheries and nine international fisheries have privately negotiated
just such Coasian bargains to reduce fishing overcapacity.  However, this private bargaining typically
occurs among a limited set of resource users who had been defined under government-imposed limited
entry plans.  This experience suggests that Coasian bargaining and government regulation may be
complements, rather than substitutes, in some circumstances.

BACKGROUND

The case of fisheries has served as an exemplar in the analysis of the economic problems that result from
absent or imperfect property rights.  Despite a well-developed economic theory of fisheries inefficiency,
the solutions proposed by economists have seen haphazard application in actual management regimes.
Some 45 years ago, Gordon (1954) identified and analyzed the economic problems of exploitation of
unowned resources. Scott (1955) immediately identified property rights as the theoretical solution to these
problems.  The ideas of limited entry (Sinclair 1961) and individual quotas (Christy 1973; Maloney and
Pearce 1979) have been central to economic prescriptions for fishery management.  But despite this
straightforward development of economic theory, the overall state of fisheries around the world is much
worse today than 45 years ago.

The theories of government failure have been used to explain the slow pace with which efficient fisheries
management has been adopted.  Johnson and Libecap (1982) argued that heterogeneous harvesters will be
unable to agree on regulatory programs under which all harvesters will gain.  Johnson and Libecap (1982)
also argue that the cost of private contracting, in the absence of formal government rules, is high and that
such contracts are costly to maintain and enforce.  Edwards (1994) summarizes a number of aspects of
government failure in fisheries, including the various costs of rent seeking and the lack of incentives for
bureaucracies to pursue the social interest.

There has been a tradition, going back to Coase (1960), that objects to the “externality” characterization.
Coase (1960) argued that that “externalities” exist only because transactions costs prevent parties from
contracting to make more efficient contracts.  Coase (1960) further argued that an efficient solution will be
achieved by assigning property rights, regardless of the initial allocation of rights.  Cheung (1970) used
fisheries to expound the Coase argument that “externalities” are not “external costs” but rather are the
results of situations where a complete contract cannot be negotiated due to the transactions costs of
contracting.

The Coasian argument suggests that the economic actors who could gain by “solving an externality” have
an incentive to bargain for a contract that involved mutual gains.  The result has been a battle between
opposing camps over the relevance of Coasian bargains to real-world fisheries management problems.
Those skeptical of Coasian bargaining point to high costs of negotiating and enforcing such a bargain when
the number of actors are large and heterogeneous. Those who see Coasian bargaining as a real possibility
point to the obstacles that government has erected to prevent the formation of private contracts in fisheries.
Johnson and Libecap (1982) present both sides of this argument, and implicitly suggest that both private
transactions costs and publicly imposed costs have prevented such contracts from arising.
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PRIVATE BARGAINING IN FISHERIES

This analysis looks at fifteen cases where fisheries participants did negotiate Coasian bargains to deal with
the inefficiencies of fisheries exploitation.  These six cases involve six from the US, two from New
Zealand, three from Canada, and four from Europe.  Four of these cases have arisen in the very recent past
within the context of fisheries managed by limited entry under the U.S. Magnuson-Stevens Fisheries
Conservation and Management Act (MSFCMA).  The moratorium on individual transferable quotas and
the very cumbersome FSMCA regulatory process have hindered further reduction of effort in these
fisheries.  Fishers have attempted to find efficient regimes for exploitation through private bargaining.

Pacific whiting fishery.  In 1997, four at-sea factory trawler/processors (Trident/Tyson Seafoods, Alaska
Ocean Seafoods, American Seafoods, and Glacier Fish) negotiated a cooperative agreement in the Pacific
whiting fishery (Chambers 1999).  The catcher-processor fleet had been allocated a fixed share of the total
catch by the Pacific Fishery Management Council.  For 1999, this share was 34% of the 199,500 metric ton
quota.  The four firms established the “Whiting Conservation Cooperative” and negotiated a “Membership
Agreement” that allocated the quota among themselves.  This allocation was roughly proportional to their
historical catches.  Vessels operating more than one vessel prior to the agreement did contribute part of
their historic catch to vessels whose capacity exceeded their historical catch.  Amazingly, this agreement
was negotiated in less than half a day (Sullivan 2000).

Prior to the 1997 producer cooperative agreement, the four catcher-processors operated ten vessels in a
classic derby.  Because the industry was awaiting a Justice Department “Business Review” before
implementing the membership agreement, the 1997 season opened on May 15, 1997 under a derby fishery.
On May 27, the industry received a favorable “no enforcement intention” letter from Justice.  Recovery
rates (the amount of finished product producer per ton of fish) increased from about 17.2% prior to
implementation of the cooperative to 20.4% after initiation of the cooperative.  Bycatch of yellowtail
rockfish fell from 2.47 kilograms per metric ton of whiting to .99 kilograms per ton after the agreement
came into force.  After the 1997 agreement, total fishing capacity was reduced to 6 vessels.  Recovery rates
further increased to 24% and product mix shifted towards more valuable products.  The derby emphasis on
speed of catch was replaced by an economic incentive to operate the processing facility efficiently.
Without a derby fishery, the whiting trawler/processors were also able to alter the mix of final product.
The boats produce both whiting fillets and surimi.  Fillets require a higher quality input.  With better
quality control for harvesting under the cooperatives, the vessels were able to increase the share of fillet
production when surimi prices fell.

North Pacific Pollock Co-operatives.  The four firms involved in the whiting cooperatives were also major
producers in the North Pacific pollock fishery.  The catcher/processor sector, to which these four firms
belonged, accounted for about 50% of total pollock production.

In 1998, the catcher/processor sector of the North Pacific pollock fleet proposed a separate
catcher/processor allocation as a pre-requisite for a producer cooperative (Criddle and Macinko 2000).
This was necessary because the offshore share of the pollock quota was harvested not only by
catcher/processors but also by motherships that relied upon catcher vessels and by catcher vessels for
catcher/processors.  The representatives from Alaska, who have a majority of the seats on the North Pacific
Fishery Management Council, opposed the plan and it failed to pass.

The American Fisheries Act (AFA) was pending before Congress in 1998.  As part of a complicated
compromise, the AFA created a five-way division of the Bering Sea pollock quota among catcher-
processors (33%), catcher vessels that deliver to catcher/processors (3%), motherships (9%), the inshore
processors (45%), and community development quota holders (10%).  Prior to the AFA, the split was 8.1%
for community development quotas, 56% for offshore (catcher/processors, their catcher vessels, and
motherships) and 35% for the inshore sector.  The AFA allocation resulted in substantially less quota
offshore and more quota inshore.  In return, the AFA financed a $90 million buy-out of nine named
catcher-processors, the cost to be repaid from $.006/pound fee from the inshore sector.  The legislation
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explicitly authorized producer cooperatives in each of three categories.  Catcher/processor cooperatives
were authorized for 1999 and cooperatives for motherships and inshore producers were authorized for
2000.  The authorization for cooperatives expires in 2004, but they are expected to be re-authorized in some
form or converted to an ITQ (Holland 2000).

The twenty eligible catcher/processor vessels formed the “Pollock Conservation Cooperative”.  The seven
eligible catcher vessels in the offshore sector formed the “High Seas Catchers’ Cooperative”.  These two
entities bargained a sharing of the offshore quota between the two groups and also agreed upon quota
transfer between the two groups.  Sullivan (2000) reported that these agreements were negotiated in two
months.

In 1999, only 16 of 20 catcher/processors fished the winter/spring season and only 14 fished the
summer/fall season.  Most of the quota from catcher boats was also transferred to catcher/processors; none
of the catcher vessels fished the winter/spring  1999 season. In 2000, one catcher/processor left the industry
and sold its quota to other PCC members.

Harvest rates per day fell 60% as catcher/processors slowed harvesting to achieve better utilization of the
fish.  Sullivan (2000) estimated that product recovery increased 20%.  He also estimated that production of
higher valued deep-skin fillets increased 40% and surimi increased 9%, while production of lower-valued
standard fillets and mince decreased 40%.  The GAO (2000) concluded that the production of pollock
fillets increased in both the inshore and offshore sectors under cooperatives.  Further, the GAO concluded
that this production increase moderated the increase in pollock fillet prices in world markets.  The operating
season for the vessels increased from 75 days in 1998 to 149 days in 1999, even though the total quota for
the catcher/processor fleet declined.

In 2000, the inshore vessels organized in seven cooperatives, each of which sells mainly to one processor.
This link of vessels to inshore processors is required in the AFA.

Alaskan Weathervane Scallop fishery.  The producer cooperative concept is getting significant attention in
other Alaskan fisheries.  In 2000, seven of the nine holders of federal permits in the Alaskan weathervane
scallop fishery negotiated a contract to share the quota among themselves (see Atherton et al., unpub.).
The contract is especially interesting because it addresses the issue of by-catch.  This fishery is subject both
to zone-by-zone scallop quotas and also to zone-by-zone limits on crab by-catch.  In some harvest zones,
the by-catch limit is typically met before the scallop quota is met.  To address the by-catch issue, the
industry divided the zones into three categories:  scallop only, crab only, and dual priority.  In the scallop
only zone, each firm received a share of the scallop quota.  In dual priority areas, each vessel receives a
share of both the scallop quota and the crab by-catch limit.  In the crab only areas, each vessel receives a
share of the crab quota.  In principle, a single vessel that remained within its crab by-catch limit could
harvest the entire scallop quota.  This was the intentional effect of the contract; the industry was interested
in fishing innovations that would allow it to catch more scallops without breaching the crab by-catch limits.

It should be noted that crab by-catches are not simply a regulatory limit faced by the industry.  Scallops are
a minor fishery in Alaska; crab fishing is a major industry with great political influence.  Any level of crab
by-catch, even if permitted by regulation, is potentially a long-run political problem for the industry.
Therefore, reducing crab by-catches below regulatory levels is probably in the political interest of the fleet.

Atherton et al. (unpub) compared scallop catches and crab catches in the crab only and dual priority zones
for 1999 (the year before the agreement) with those in 2000 and 2001, after the agreement.  During this
period, scallop quotas declined and crab by-catch limits increased.  Despite these changes, the fleet
maintained scallop catches near the 1999 level, because they caught more of the quota in crab only areas.
Total catches of crab actually few, which represented a dramatic reduction in the percent of the crab by-
catch allowance that was taken.  The effect was particularly dramatic in the Bering Sea crab only zone,
where the fleet took virtually all the scallop quota for the first time since 1994.
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Alaskan Chignik Sockeye Salmon fishery.  In 2002, an effort has been made to extent the producer
cooperative concept to a salmon fishery within the State of Alaska (information from personal
communication from Gunnar Knapp).  This effort is remarkable for several reasons.  First, a relatively large
group of fishers (about 70) were involved.  Second, the plan involved a majority, but not all of the fishers in
the fishery.  Third, the proposal required and received regulatory changes by the state regulatory
authorities.

The salmon fisheries in Alaska face a crisis caused by two developments.  First, salmon runs and therefore
allowed harvests are depressed, probably by environmental changes.  Second, world salmon prices have
been stabilized at a relatively low level by aquaculture production.   Since the 1970s, Alaska has had
limited entry plans for all of its salmon fisheries (and for virtually all of its commercial fisheries).  In
salmon, these plans specify a limited of boats of particular gear type in each major producing area.  While
the initial number of permits in many fisheries was roughly in line with the resource capacity, the
combination of capital-stuffing on each permit, technological progress, and depressed stocks means that the
number of permits is now large relative to the resource.  Most salmon fisheries are now subject to a race to
fish that is typical of quota-regulated fisheries.

Of the 100 salmon permit holders in Chignik Inlet, 70 proposed a producer cooperative.  The state
regulatory agency allocated 70% of the available quota to this group.  The remaining 30% was allocated to
the non-participants. Knapp (personal communication, 2002) reports that the cooperative members did
negotiate a reduction in vessels fishing, ended the race to fish for their quota, and obtained higher prices for
their product.  While this experience is very short-term, its apparent success in the face of substantial
institutional hurdles seems remarkable.

Northwestern Hawaiian Islands lobster fishery.  In the Northwestern Hawaiian Islands (NWHI) lobster
fishery, the fleet (Townsend, Pooley and Clarke, unpub) adopted a straightforward system of cash
payments not to fish. A small distant-water fleet (never exceeding 20 vessels) harvested spiny and slipper
lobsters in an archipelago of small islands and reefs that stretches north and west of the main Hawaiian
Islands for over one thousand miles from Nihoa to Kure Island.  This fishery began in 1976 and
management was initiated in 1983.  A limited entry plan and an annual quota were established in 1991.
Fifteen boats qualified for permits under these regulations.

By 1997, the industry was confronted with a classic derby fishery.  Nine boats sprinted to the fishing
grounds on opening day, and the quota was exhausted in 22 days.  For historical comparison, each vessel
would typically make three or more trips of about 30 days each per year.

In fishing year 1998, 14 of the 15 NWHI lobster permits agreed that only four of the 14 permits would fish.
The other ten permits received compensation not to fish from those who fished. This agreement was
frequently referred to as the “Hu’i”, which is the Hawaiian word for “group” and is used to identify many
kinds of business partnerships.

The decision to allow four boats to fish was based on both market and operational considerations.  The four
boats fishing were the only boats in the fleet with the capacity to hold live lobsters. The industry believed
that an opportunity existed to market live lobsters to Asia at very favorable prices.  With four boats, the
quota of 286,000 lobsters would be caught between July 1 (the opening date) and the end of September,
when weather becomes unpredictable in the Northwestern Hawaiian Islands.

The four boats that fished (called “Class 3” boats in the agreement) agreed to pay 20% of gross revenues
into a pool for payment to the other 10 permits.  These other ten permits were grouped into two categories.
Five permits that did not have a vessel and gear ready to fish were “Class 1 permits”; the five permits that
did have a vessel and gear were “Class 2 permits”.  A payment of .5714% of gross revenues was made to
each Class 1 permit and 3.4284% of gross revenues was paid to each Class 2 permit.  Gross receipts for the
four boats that fished were $894,947.  This resulted in payments of $5114 to each Class 1 permit holder and
of $30,682 to each Class II permit holder.

In addition to the overall agreement among the 14 boats, there were additional agreements among the four
Class 3 boats.  Each vessel agreed to take 25 percent of the total quota.  Moreover, because one of the four
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boats would not start fishing until about three weeks after the season opened, the other three Class III boats
agreed to take only 75 percent of the quota at Necker Island, the most productive fishing ground.

The members of the Hu’i reported that the agreement was not especially difficult to put together or to
administer. One of the key participants reported that it was “a matter of hours rather than days” to negotiate
the details of the Hu’i.  The Hu’i did not require any auditing of its members’ payments; it simply accepted
their reported revenues.

A fifteenth permit did not join the Hu’i.  Initial discussions assumed that all 15 permits would be in the
Hu’i.  However, this permit was transferred to a new entrant to the fishery for the 1998 season.  Although
the entry of the non-Hu’i vessel created some initial concerns by the Class 3 permits, the Hu’i did go
forward.  The vessel was relatively small and the new entrant had limited previous experience on the
fishing grounds.  Ultimately, not all the quota was taken, so this vessel was relatively unimportant.

The Hu’i suffered some unanticipated setbacks.  The high price expected for live lobsters in the Asian
market was not realized, in part because of the Asian financial crisis.  Total revenues were perhaps as much
as 50% below the most optimistic pre-season estimates.  These disappointing financial results contributed
to a failure to continue the Hu’i in 1999.

In 1999, six vessels competed in a derby for the available catch.  The fishery was closed in 2000 because of
a low harvest guideline and concerns over the adequacy of the guideline forecasting mechanism.  In
January 2001, this fishery was closed for at least 10 years when President Clinton declared a marine
sanctuary in the NWHI.

West Coast Herring Sac Roe.  Perhaps the earliest case of an ITQ-like producer agreement in the U.S. was
in the herring roe fishery in Oregon’s Yaquina Bay (Anderson and Leal, 1993).  In 1989, the nine limited
entry permit holders entered into a three-year agreement to share the catch equally.  Under this agreement,
each of the nine permit holders was allocated ten percent of the catch.  A collectively owned permit was
established to receive the final ten percent.  The nine permit holders established this joint permit to receive
any quota overages.  The revenue from this tenth permit was shared equally among the nine permit holders.
Enforcement of the individual allocations is a private, not government, matter.

Prior to the 1989 agreement, the Yaquina Bay was a classic derby fishery.   All nine permits rushed to the
fishing grounds on opening day.  Seasons were sometimes measured in hours.  The rush for fish resulted in
catches with significant volumes of immature fish with little roe.  This lowered the value of the catch by 20
to 25 percent.

This agreement  produced the benefits that are usually associated with individual quotas.  The costs of
fishing were lowered, the season lengthened, and the average value of the landed product increased.  The
agreement was renewed in 1991 for three more years and renewals have maintained the agreement since
(personal communication, Donald Leal, 2002).

Bay of Fundy Herring.  In 1970, the Canadian government imposed limited entry for purse seiners in the
Bay of Fundy herring fleet.  There were 57 vessels operating in this fleet subsequent to limited entry.  A
total allowable catch was established in 1972 and a derby ensued.  Due to changing market conditions, the
price for herring dropped from $60 per metric ton in 1973 to less than $30 in 1976.  In 1976, the Atlantic
Herring Marketing Cooperative established a system for allocating the total allowable catch among vessels
via weekly boat quotas.  These voluntary harvest allocations were not transferable.  The Marketing
Cooperative successfully raised the market price to $75 for domestic sales and to $105 for over-the-side
sales to foreign processing vessels.  This allocation scheme functioned in 1976-1978.  In 1979, this system
broke down, largely because of disagreements within the Marketing Cooperative.  In 1983, the Canadian
government imposed individual quotas for the 49 purse seiners in the fishery.  The 49 vessels were divided
into two classes, with the 20 larger “mobile” vessels receiving 2.7% each of the Bay of Fundy quota and
the 29 smaller “non-mobile” vessels receiving 1.6% each.  Processors could not acquire additional quota
beyond any they owned at the time of plan initiation.  No vessel could acquire more than 4% of the total
quota.  The quotas were guaranteed for 10 years.  During 1983-1993, the number of vessels fell from 49 to
40.  Stevenson et al. (1993) identified ineffective quota enforcement as a major defect in this plan.
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Canadian Offshore Scallops.  In 1986, the Canadian government overhauled scallop management in eastern
Canada  (Department of Fisheries and Oceans, 2000). The fleet was separated into an inshore and an
offshore sector.  The offshore sector exploited fishing grounds on more distant banks, including the
Canadian portion of Georges Bank, Brown’s Bank, German Bank, St. Pierre Bank and part of the East
Scotian Shelf.  As the result of industry bargaining, the quota was divided into nine “enterprise allocations”
by the government (Repetto, 2001).  Enterprise quotas are less flexible that freely transferable individual
quotas, but less restrictive than completely non-transferable individual quotas.  Firms are allowed to
transfer the entire block of quota that they own.  Temporary transfers of up to 25% of a firm’s allocation
are permissible, with government approval.  No firm may own more than 50% of the quota.

When the enterprise allocations were established in 1986, nine firms operated 68 vessels.  By 1999, seven
firms operated only 27 vessels.  Catch per vessel has sea day has roughly tripled (Department of Fisheries
and Oceans, 1997).  Total employment fell from 1,122 in 1985 to 544 in 1996.  Average income for a crew
member doubled.

Although this management has its roots in a government-implemented enterprise allocation program, the
management program has been augmented by private agreements among the seven allocation holders.
Faced with the prospect of less funding for government research, the industry voluntarily agreed to fund
both at-sea and shoreside research activities by the Department of Fisheries and Oceans.  The industry
funds and administers a program to monitor and manage catches of small scallops.  The industry funded
85% of the cost of three-dimensional mapping of its entire fishing grounds, at a cost of roughly $C3
million.

Increasing yield-per-recruit for scallops is highly desirable from an overall fishery management
perspective.  Scallops that are 3 to 5 years olds have growth rates of 40% to 70% per year, so there is a
large potential return to catching scallops at an optimal size.  While the concept of maximizing yield-per-
recruit is clear, developing an operational government-administered program is difficult.  Government must
monitor locations of small scallops, announce closures of those locations, and then enforce the closures.
The offshore scallop fleet has adopted a much more flexible and less costly system to avoid catches of
small scallops.  Every trip is sampled for size distributions, and this data is shared immediately with all
seven firms.  If the number of small scallops (defined as more than 50 scallops per kilo) exceeds 5% of a
trip, the seven firms place a joint phone call.  If the number of 50-count scallops exceeds 10%, then a
meeting is held.  Obviously, a primary purpose of these calls and meetings is to put direct pressure on
others to avoid catches of small scallops.  But the meetings also enable the industry to share information
about locations of concentrations of small scallops that should be avoided.  Based on this information, they
can avoid fishing in areas with concentrations of small scallops.

The investment in three-dimensional mapping reflects the long-run perspective of this fleet.  By mapping
the sea-bottom, the industry is able to direct its dragging activity to the bottom areas with the most scallop
habitat.  They can avoid obstructions on the bottom.  These advantages substantially reduce the costs of
catching an allocation.  Industry estimates that fishing time will eventually be reduced 50% to 65%.  (Note
that these reductions are on top the efficiencies already achieved by the industry.)  And the reduction in
fishing tows also means smaller by-catches of other species and less disturbance of bottom that is not
scallop habitat.

British Columbia Geoduck Fishery.  The management of the geoduck fishery in British Columbia changed
from a limited entry program in 1981 to individual quota with transferability of non-divisible blocks as the
result of enabling industry actions (Heizer 2000).  The fishery had 95 diver licenses operating from 63
vessels in 1979, just prior to implementation of limited entry.  Limited entry reduced the number of vessels
to 55, but the number of divers increased to 233 by 1988.  Quotas were routinely exceeded under the
limited entry regime.  Landings were heavily concentrated whenever an area was opened, which was
inconsistent with the need for steady product flow in highly valuable market in China.  The industry
association, the Underwater Harvesters Association (UHA), played a crucial role in moving from this
ineffective regime to an effective individual quota system.  The UHA requested an individual quota system
from the government, with an equal division of the quota among the 55 permit holders.  The government
was not prepared to accept the monitoring costs for an individual quota program.  The industry proposed
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self-financing, which the government accepted for an initial two-year trial.  The structure of that pilot
program has functioned since, and currently operates under a 5-year collaborate agreement.  After
implementation of the individual quota system, effort fell to 86 divers operating on 42 vessels.  Quota
overages stopped.  The concentrated landings pattern was replaced with a steady supply for the Chinese
market.

The fishery is divided into three management areas, the coast north of Vancouver Island, the ocean side of
Vancouver Island, and the mainland side of Vancouver Island.  Each of these three areas is further divided
into management areas, and only one-third of the management areas are open each year.  Geoducks are a
very long-lived species, with lives of up to 100 years.  Management is based upon harvesting 1% of
standing stocks each year, so 3% of the stock in an open area is taken each year.  The UHA assigns permits
to harvest areas by an internal process.  That process matches harvest capacity to TACs.  As TACs in the
north have increased, the UHA has assigned more vessels to that area.  The UHA contracts with a private
monitoring company at a cost of $C525,000.  Vessels must notify the monitoring company of when and
where they are fishing, must document every landing, and must maintain catch data that is dive-by-dive in
detail.  For the remote north coast, the UHA charters a vessel and observer to provide on-grounds
monitoring.

In addition to the monitoring costs, the UHA funded $C287,000 for biotoxin detection and water testing
programs, $C150,000 for biological research activities, and $C200,000 for other management-related
activities.  The UHA funds a full-time government research biologist.  The UHA also directly employs a
biologist to develop stock enhancement techniques.

Matjes herring fishery.  Matjes herring is a particular kind of herring that is considered very high quality
that is caught in the North Sea, the Skagerrak and along the Norwegian coast in May through July.  Most of
the product is sold in Amsterdam in the summer.  A voluntary agreement has arisen among producers from
three countries (Denmark, Sweden, and Norway) to coordinate harvests (Raakjaer Nielsen and Vedsmand
1999).  This rationing is driven primarily by an interest in maximizing quality, and hence market value, of
the resource.  The average price of Matjes herring in 1996 was 5.51 DKK ($0.85) per kilo, as compared to
1.30 DKK ($0.20) per kilo for non-Matjes herring.  This price differential created a premium of 51 million
DKK ($7.8 million) for the Matjes fleet.

Approximately 25 purse seiners catch Matjes herring.  Most vessels are over 40 meters in length and are
owned by fishing companies (as opposed to individual fishermen).  Matjes herring are sold at auction in
Hirtshals or Skagen in Northern Jutland, Denmark.  Eight to ten Dutch buyers account for 80-90% of
auction purchases.  Matjes herring are processed in Northern Jutland.  There is a history of cooperation
among Dutch buyers, Danish processors, and purse seiners that goes back to 1970.

A Matjes Committee has authority within Danish and European Union regulations to regulate this fishery.
The Matjes Committee has representatives from the Danish Fishermen’s Association and the Association of
Danish Fish Processing Industries and Exporters.  Management on behalf of the Matjes Committee is
implemented by the Purse Seiners’ Producer Organization in collaboration with the Northern Jutland
processing industry.  Management includes monitoring catches, determination of weekly catch rations, and
distribution of information back to fishermen’s organizations, processors, and buyers.  Meetings of vessel
owners, processors and buyers are held throughout the year.  These meetings establish a governing set of
rules, called the “Ten Commandments”, for the fishery.  For example, the third rule is that weekly catch
rations are determined by the Matjes Committee and cannot be challenged. Vessels that exceed their catch
ration must pay the value of the extra catch (less costs) to their fishermen’s organization.  Weekly “coffee
meetings” of vessels, processors, and buyers are held to coordinate fishing activity for the following week.
The Matjes Committee then codifies the decisions at these weekly meetings.

Two aspects of this voluntary agreement are interesting.  First, an agreement among harvesters developed
and survived for over twenty years even though the vessels are from three different countries and hence
subject to somewhat different regulatory structures.  Norwegian and Swedish fishermen’s organizations
enforce upon their members rules laid down by a the Danish Matjes Committee.  Second, the Danish
government has recognized this group and devolved substantial aspects of management to the Matjes
Committee.
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Raakjaer Nielsen and Vedsmand (1999) suggested that the requisite international cooperation did present
potential future problems for Matjes Committee.  The agreement among the producer organizations from
the three countries is voluntary, and divergent self-interests of national fleets could undermine cooperation.
They specifically identified the possibility that recovery of Norwegian herring stocks might reduce the
incentives for cooperation by the Norwegian fleet.  Raakjaer Nielsen (personal communication, 2001) has
indicated that in fact the Matjes Committee has lost its control over this international fleet.

English producer cooperatives.  The fisheries governance policy of the European Union authorizes the
creation of local producer organizations. Effective in 1992, these producer organizations can be charged
with management of catch quotas. The United Kingdom has gone the farthest in this direction.  Almost all
the main demersal and pelagic stocks are now within the system (Phillipson 1999; Goodlad 2000a).  There
are now 19 producer organizations, and they manage over 95 percent of all quotas.  There remains a
proportion of the fleet outside this producer organizations.  While numerically large, the vessels outside the
producer organizations catch a small percent of the total catch.

The sectoral quotas for UK producer organizations have their roots in the previous centrally administered
system of fortnightly and monthly allocations of quotas to individual vessels.  The allocations to producer
organizations were derivative of this system.  A vessel that enrolled with a producer organization brought
its history for the past three years (in the case of groundfish) or the past two years (in the case of pelagics)
to the producer organization.  Thus, a vessel had a “vessel history” not unlike that typically used in
individual quota systems.  But this vessel history varied with catches over the previous two or three years.
To turn this vessel history into a fishing right, the vessel had to join a producer organization.

Most groundfish producer organizations continue to allocate quotas to member vessels on a monthly basis.
Goodlad (2000a) reports that most quotas continue to be divided equally among vessels.  Some producer
organizations, however, allocate annual individual vessel quotas.  Two producer organizations, the Scottish
Producer Organization and the Shetland Producer Organization, allocate individual annual quotas.  When
the quota a vessel brings to the producer organization is simple allocated back to the vessel, the producer
organizations essentially come conduits through which individual vessels receive what is basically an
individual quota.

As the system began, the quota that a vessel brought to a producer organization depended upon its catches
in the previous two or three years.  That is, the vessel allocation was not permanent and therefore could not
be permanently transferred.  In 1993, producer organizations were allowed to purchase the vessel history of
its member vessels that retired from this fishery.  Subsequently, a retiring vessel could sell its quota to any
producer organization.

As producer organizations were given more flexibility in the management of the allocations derived from
its member fishing history, that fishing history became more valuable.  Larger allocations increased the
value of a fishing permit, and this became more obvious as quotas were bought at the date of vessel
retirement.  This created an incentive for vessels to overreport landings, which became know as “ghost
fishing”.  In 1999, vessel quotas for each vessel were fixed on the basis on landings for 1994 to 1996.  The

quotas are still allocated to producer organizations, rather than directly to vessels.
This hybrid individual quota system in part reflects the compromise between the historic opposition to
individual quotas in the UK and the desire to establish more rational management.  Goodlad (2000a)
reported that producer organizations and individual vessels routinely execute legal agreements that have the
effect of selling and leasing quota among vessels.  However, the official position of the national
fishermen’s federations is opposition to individual transferable quotas.  Goodlad (2000a) also reports shift
in the opinions of fishermen towards the acceptability of individual transferable quotas.

Shetland Fish Producers Organisation.  The Shetland Fish Producers Organisation was the pioneer in
turning UK producer organizations into a fisheries management system.  In 1984, the Shetland Fish
Producers Organization persuaded the Scottish Fisheries Department to allocate the first UK sectoral quota,
for haddock.  Cod, whiting, and saithe sectoral quotas were allocated the following year and herring and
mackerel sectoral quotas within another two years (Goodlad 2000a, 2000b).
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The producer organizations presented both opportunities and challenges for the Shetland fishing
community.  The opportunity was to increase the economic returns from one of the islands’ few available
resources.  The challenge was that allocations might be transferred to fishermen outside the Shetlands.  The
Shetlands responded with two institutions arrangements that have created a hybrid system of community
and industry management.

Between 1993 and 1997, the Shetland Fish Producers Organization acquired the allocations of 2,386 tons
from seven vessels that were decommissioned.  These purchases represent 12% of the total groundfish
quota held by the members of the Shetland Fish Producers Organization.  Uniquely among UK producer
organizations, this quota is held by the Shetland Fish Producers Organization, rather than by individual
members.  This quota is allocated annually to members of the producer organization.  Goodland (2000)
reports that this collectively owned quota has meant that few fishermen in the Shetlands have seen the need
to purchase quota on their own.  It should also be noted that this collectively owned quota creates a clear
incentive for private quota not to be sold to outside interests.  Vessels that keep their quota within the
producer organization receive a larger quota, in the form of the allocation of collectively held quota, while
any quota sold outside the producer organization will lose access to this additional quota.

The local Shetland government, the Shetland Islands Council has also made investments in fishing quota.
In 1998 and 1999, the Council purchased 4,445 tons of groundfish quota, which is 23% of the total
Shetland groundfish quota.  This quota is rented to new entrants as part of the local government strategy of
providing local employment opportunities for its members.

The Shetland experience reflects an interesting institutional evolution.  The Shetland Fish Producer
Organisation pioneered the effort to move fisheries regulation from the government to industry.  Their
innovation has set UK fisheries management on a path that seems to lead to individual transferable quotas.
The success of their innovations created the prospect that the quotas might be transferred outside the
Shetlands.  Rather than reversing course and reinstituting comprehensive government regulation, the
Shetland Fish Producers Organisation and the Shetland Islands Council entered the market for quota.  They
used private institutions to pursue collective interests.

Shetland Regulating Order for Shellfish.  The Shetland producer organization for groundfish operated
within the broader UK system of allocating sectoral quotas for groundfish and pelagics to regional producer
organizations.   When the Shetland shellfish industry became interested in self-governance, it had no
analogous government structure to adopt.  Instead, they turned to the provision for Regulating Orders under
the Sea Fisheries Act of 1965 (Goodlad 2000b).  Only a few regulating orders, primarily for local single
species fisheries such as those in river estuaries, had actually been established.  (The decision to turn to the
little-used Regulating Orders is somewhat analogous to the decision in the US to use “producer
cooperatives” in a novel way.)

In 1996, the Shetland Shellfish Management Organisation was established, largely at the initiative of the
Shetland Fisherman’s Association.  The shellfish industry involved approximately 150 vessels that
harvested lobster, crab, scallops, and buckies (whelks).  The Sea Fisheries Act only provides authority for
Regulating Orders out to six miles, but that covers most of the relevant stocks.  The Shetland Shellfish
Management Organisation is community-based, rather than narrowly industry-based.  Local government,
processors, environmental groups and scientists, as well as industry, are represented in the organization.
The Scottish Executive approved the Shetland Regulating Order in March 2000.

The Shetland Regulating Order has adopted a number of very traditional fisheries management approaches.
Limited entry permits were issued to 170 vessels based on historic performance.  New permits are to be
issued only if stock conditions are sufficient to support those permits.  Minimum landing sizes have been
specified for some species.  A size limitation on crabber vessels and a limit on the number of dredges per
scallop vessel have been established.

As a community-based management system, the Shetland Regulating Order involves regulations that serve
community as well as industry objectives.  Notably, the permits are non-transferable.  Non-transferability
of permits allows the community to insure that permits are not transferred outside the community.  For a
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central government, non-transferability presents the difficult problem of who to let into the fishery when
retirement occurs.  This problem is perhaps less difficult for smaller local communities with widely shared
values.  One option for the Shetland Regulating Order will be to permit de facto market transfers, subject to
community approval.  The community’s criteria might be as simple as local residency.

New Zealand Challenger Fisheries.  In the Challenger scallop fishery of New Zealand, ITQ management
has evolved into a sophisticated form of self-governance. (Details on this case are from Harte [2000] and
Arbuckle and Drummond [2000].).  In 1994, the 38 quota holders established the Challenger Scallop
Enhancement Company.   These 38 quota holders operate approximately 50 vessels and land a catch with
average annual value of $NZ20 million.   These quota holders include eight Maori tribal groups who
control 20% of the quota.   Quota trades for approximately $NZ60,000 per ton.

The Challenger management system evolved from the ruins of a collapsed fishery.  Up to 300 vessels had
been engaged in a fishery based upon restrictive input controls.  The fishery fell from a record high
landings level of 1246 metric tons in 1975 to closure in 1981-82.  The possibility of sustainably reseeding
stocks was technologically possible but politically impossible (Kidd 2000).

The overall New Zealand management system has involved various kinds of cost recovery since
implementation of its quota management system (i.e., the ITQ program).  Initially, “resource rentals” were
set at nominal levels.  With the settlement of Maori claims in 1992 came the question of whether Maori
would be obligated to pay resource rentals for their treaty rights to resource use (Talley 2000).  This
resulted in shift from resource rental to cost recovery in 1994.  There has also been dissatisfaction with how
the government administers cost recovery (Bess 2000, Wyatt 2000, Talley 2000).  The 1996 Fisheries Act,
with the 1999 amendments, provided that fisher groups that provide their own services may not be charged
by the government for those services.  To the extent that the industry can provide (or believes that it can
supply) monitoring, enforcement, and research services more cost-effectively than government, it has an
incentive to find ways to self-finance.  Developments in Canada and Australia also show that cost recovery
brings fundamental shifts in how fisheries administration and research is conducted.

The Challenger Stock Enhancement Company enters into contracts with quota holders, lessees, and
skippers.  These contracts specify funding of the company, harvest rules, and damages for failure to follow
the rules.  Government regulations authorize the imposition of fees by majority vote.  Thus, the company
has the authority to force participation by potential free riders.  The owners currently impose a fee equal to
20% of landed value upon themselves.

In 1996, the company assumed de facto responsibility for setting quotas.  The Minister of Fisheries agreed
to leave the total quota at 720 metric tons, even though available yields were much lower.  Quota owners
leased over 50% of their quota back to the company to be held and not fished.  (The company had to be
exempted from certain limits on quota holdings to achieve this result.)

A primary function of the Challenger Stock Enhancement Company is to operate a stock enhancement
program to seed scallops.  The company purchased a specialized vessel, the Tasman Challenger, at a cost
of $NZ1 million to perform this function.  The productive area is divided into nine sectors.  Each year, the
company opens some sectors to commercial fishing.  When commercial fishing is completed, the sector is
reseeded.  To maximize harvesting efficiency, the minimum shell size was reduced from 100 mm to 90
mm.

The Challenger Stock Enhancement Company also conducts an annual survey of stocks. Harte (2000)
reports that the company has improved the precision of this survey at least three-fold over previous
government surveys.  This increased precision includes detailed information about locations of scallops that
are provided to the fleet to minimize operating costs.

The company also has responsibility for implementing a shellfish safety program to monitor biotoxins.  It
has the authority to close areas that are unsafe. The Challenger Stock Enhancement Company is also trying
to resolve conflicts with other fleets.  Notably, oyster dredging kills small scallops, and the company is
working to manage conflicts over fishing areas to increase the net economic benefits to the two fleets.  In
1997, the Challenger Dredge Oyster Fisheries Management Company was formed.  Like the scallop
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fishery, there are less than 40 quota-holders in the oyster dredge fishery.  The dredge oyster company
immediately contracted with the Challenger Scallop Stock Enhancement for management services.
Arbuckle and Drummond (2000, p. 380) report that the Challenger Stock Enhancement Company is also
working to incorporate the Challenger Finfisheries Management Company.  This fishery will be more
difficult to self-manage, because the number of permit holders for 20 species is 416 (although 75% of the
quota is held by as few as 13 companies).  In 1998, the Challenger Stock Enhancement Company worked
with the government to develop a management regime to reduce effort in rig fishery, one of the finfish
stocks.

The relation of the Challenger Stock Enhancement Company to the recreational community is also striking.
The company established the Challenger Scallop Recreational Advisory Group (later expanded to include
recreational oysters).  Since introduction of the Challenger management, bag limits for recreational fishers
were increased from 20 to 50 scallops and minimum size limits were reduced from 100 mm to 90 mm.
Moreover, recreational users are allowed access to areas that are closed to commercial fishing due to
reseeding.  The Company has obviously shared the benefits of its management regime with the recreational
users.  Presumably this reflects the potential political power that recreational users could exert on
government.

Nor surprisingly, the Challenger Stock Enhancement Company has initiated legal proceedings to protect
the rights of its owners from diminution through grants of aquaculture leases within its management area.
The scope of the activity of the Challenger Stock Enhancement Company is truly remarkable.  It has taken
on the full range of activities that many presume only a government can manage: shellfish safety, research,
stock enhancement, management and enforcement of catch levels, and resolution of gear conflicts among
fisheries.  A 20% fee funds all this activity, perhaps the highest such fee in the world.  And this impressive
record has been achieved in a period of less than five years.  One has difficulty thinking of a government
fisheries management program whose record would rival this remarkable record.  Harte’s (2000, p. 97)
optimistic assessment of this case seems completely warranted:  “The corporate management regime and
the institutional arrangements between fisheries put in place by the CSES provide a blueprint for the wider
devolution of responsibility for fisheries management to fishers in New Zealand and world-wide.”

New Zealand Orange Roughy Management Company.  Faced with government pressure to close traditional
fishing areas for orange roughy, the quota-holders created the Orange Roughy Management Company in
1991 (Kidd 2000).  Orange roughy and three species of oreo are the primary targets of this fishery.  These
species are caught in water that is 800 to 1200 meters deep.  Further, much of the potential fishing area for
these species are open water south of New Zealand, where operations are especially difficult.  These
species are believed to be slow growing with low reproductive rates, which leaves them very susceptible to
overfishing.  But research is limited, in part because of the difficulty of conducting research fishing in these
waters.  Fifteen factory trawlers operate approximately 320 days per year in this fishery.

Broadly, the function of the company is to help the fishery develop in an orderly fashion.  That function
involves three tasks.  First, the company manages a complicated system of area-specific regulations.  The
purpose of these regulations is to prevent overfishing of any part of the stock.  The stocks are thought to be
relatively localized.  A general goal of maintaining stocks at 30% of virgin biomass is pursued, because this
is thought to be the maximum sustainable yield biomass.  When a new local stock is discovered through
exploratory fishing, that stock can be fished down 70%.  For orange roughy, there are eight quota
management areas.  Within each quota management area, the industry imposes through civil contract
among its members further area restrictions.  A general restriction is that no more than 500 metric tons will
be removed within a 12 nautical mile radius of any geographic feature.   For oreo, there are four quota
management areas.  The oreo quota currently is a single species for all three species.  The company has
established a plan to manage to two main species, smooth oreo and black oreo, separately.  (The
government is expected to make legislative and administrative changes in 2001 that would separate the
quotas for the two species in formal regulations [Clement 2000].)

The second function of the company is to provide research that supports management and development of
the resource.  The company has financed acoustic side-scan sonar mapping of the sea floor both to identify
new potential fishing areas and to help understand the geographical features that may define localized
stocks.  The company supports a full range of biological investigations.  Stock assessments utilize acoustic
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stock surveys, trawl surveys, egg surveys and catch sampling.  The company supports research to explore
genetic identification of sub-stocks and to identify more precise ways to estimate age and growth.  Finally
the company has supported development of Bayesian stock assessment models and of risk analysis of
management strategies.

Kidd (2000) also reports that a Hoki Management Company now implements self-management of the hoki
fishery.  A major thrust of this management has been movement of product from the low-value surimi
market to a white fillet fishery.

ASSESSING COASIAN CONTRACTING IN FISHERIES

Contractual agreements among fishers offer a fundamentally new approach to solving the management
problems confronting fisheries.  This new institution is spreading rapidly.  These self-governance
experiences suggest a “third way” between pure government regulation and pure bargaining.  Government
regulation provides the minimum rights structure (which may be as a form of limited entry) that allows the
users to negotiate contracts.  Government need not “solve” every aspect of the economic inefficiencies by
specific regulation.  The command-and-control regulation that would be required to implement “perfect”
regulation may be inordinately expensive to design and implement.  Instead, the participants are in a
superior position to determine which rules are efficient and which rules have transactions costs that exceed
their benefits.  And the costs of negotiating the details of the rules and enforcing the negotiated rules may
be much lower for the industry.  Because both private firms and government agencies are involved in this
new institutional approach, it is useful to inquire what characteristics of the industry and the government
are most conducive to effective private bargaining.

Harvester characteristics.  Game theory has shown that smaller groups are more likely to find efficient
solutions and also that homogenous groups face fewer problems than heterogeneous groups.  These cases
conform broadly to those predictions.  The Pacific whiting fishery, with four owners of ten vessels, took an
afternoon to restructure fishing activities.  The seven owners of Canadian scallop vessels have been able to
agree on in increasingly sophisticated program not only of self-management but also collective investment
in the industry.  Nine small-scale limited entry permit holders were able to agree on an equal division of the
quota in the Oregon herring sac roe fishery.  The seven scallop vessels in Alaska were able to find a novel
solution to the by-catch problem.

The number of vessels in the orange roughy fishery is slightly larger (fifteen) and the scope of activity
includes both traditional stock assessment activities and also activities that been difficult for government,
such as localized area management and significant investments in habitat mapping.  The orange roughy
management company implemented separate quotas for oreo in advance of formal government action.

As the number of participants increases, there is clear evidence of difficulty reaching and sustaining full
agreements.  The number of owners in the NWHI lobster fishery was 11.  That group negotiated a one-time
agreement, which was not continued a second year.  That group suffered a defection, which weakened but
did not entirely destroy the Hu’i.  The fleet in the Matjes herring case was about 25 vessels, and these
vessels were from multiple countries.  This agreement was ultimately undermined by the heterogeneous
interests of different national fleets.  In the Bay of Fundy herring case, the fleet was also about 50 vessels.
In that case, the fleet was unable to sustain its self-imposed quota allocation system, and the government
had to intervene to re-establish individual quotas

There are groups that have been successful at self governance even though the number of fishers involved
is moderately large.  The New Zealand Challenger scallop company had 38 quota-holders, plus additional
lessees.  The oyster dredge company involved about the same number.  The British Columbia geoduck
fishery involved 55 firms Both the Challenger scallop and geoduck programs also involve stock
enhancement of what are essentially sedentary stocks.  The sedentary nature of the stocks provide both
predictability that makes contracting easier and also reduces the external interactions with harvesters from
other areas. The opportunity for joint action on stock  enhancement may be an important incentive for joint
action.  This provides another avenue for increasing rents from the resource through joint action.
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There are obvious geographic patterns in the adoption of private contracts.  The Pacific whiting case led to
the Bering Sea Pollock agreements, which in turn created interest in other Alaskan fisheries.  The success
of the New Zealand Challenger scallop plan led directly to a similar effort in oysters.  Participants are
obviously more comfortable with institutions they have directly observed.

The Role of Government.  In almost all of these cases, government provided a crucial enabling step in the
evolution of private contracts.  Government, usually through limited entry, defined the set of potential
claimants.  With the set of users delimited, the users can bargain with the knowledge that other actors
cannot enter and overturn the agreement.

But government has also limited the development of private agreements.  In the Bering Sea Pollock fishery,
votes by the state of Alaska on the fishery management council prevented the initial effort to establish a
producer cooperative.  More broadly, antitrust statutes in the US and other countries present a potential
barrier to negotiation among the members of an industry.

When the number of fishers becomes large, the government can reduce bargaining costs for the group.
Notably, when ITQs already exist, the industry does not have to bargain over the allocation of rights.  The
existing ITQ shares define an allocation that the industry can easily adopt.  Individual allocations were
already in place in the New Zealand Challenger scallop fishery, the New Zealand oyster dredge fishery, and
the Canadian scallop fishery.  ITQs were an established regulatory tool in Canada when the geoduck
fishery looked for a structure for rationalizing the industry.  And in the New Zealand Challenger scallop
fishery, the government had authorized a majority vote rule for imposition of industry fees, which reduced
the free-rider problems of reaching agreement.

Finally, it seems that cost-recovery may be a favorable pre-condition for self-governance.  When the
industry must cover the costs of government, such as enforcement and research, it is given an incentive to
take over government functions to reduce costs.  Once the industry has cooperated on services like
dockside monitoring, enforcement and research, it is relatively modest step to take over the more
fundamental activities of management.  New Zealand had comprehensive cost-recovery when self-
governance was established in Challenger scallops.  Canada had a general policy of cost recovery (although
the policy was not applied uniformly across all fisheries).

BEYOND FISHERIES

Given the impact of Coasian bargaining in fisheries, an obvious question is whether other externalities can
be addressed by analogous institutions.  It is clear that ITQs are an exact analogy to “cap-and-trade”
pollution rights.  Cap-and-trade regulation, in both fisheries and in environmental protection, has emerged
as powerful regulatory tools.  But cap-and-trade is still fundamentally a regulatory approach, albeit a
regulatory approach that harnesses private incentives.  The bargaining in fisheries suggests an alternative
approach, that might be called “define users and encourage contracting”.  Government regulation that
determines a set of participants or owners may set the stage for contracting to determine further details of
resource management.  In this manner, government may be able to delegate many of the complicated
details that it handles poorly under command-and-control regulation to private contracting.  Perhaps this
experience will prompt economists to look for similar approaches for other environmental resources.
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