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I. Introduction

Ever since Gordon (1954), economists have argued that exploitation of open access

common property resources will result in overcapacity (in the form of excessive labor and

capital) and dissipation of any resource rents. The key problem is viewed as being a lack of

well-defined property rights. Economists have tended to concentrate on issues of economic

efficiency and thus have advocated measures that would lead to a maximization of any resource

rents from the fishery or other common property resource. Economists have been less concerned

with distributional considerations and rarely include any potential social costs of displaced

fishers in their calculations of resource rents. Because of this emphasis on economic efficiency,

that is, on minimizing costs, individual transferable quotas, the assigning of quasi-property

rights,1 have long been suggested by economists as one means to solve the problems of rent

dissipation and overcapacity of an open access, common property resource.2 One of the

implications of an individual transferable quota (ITQ) system is that effort, usually in the form of

boats and labor, will eventually leave the fishery. Thus one of the consequences of an ITQ

system is that there should be fewer boats fishing than there were in an open access situation, or

even than in a limited access fishery that has only global quota limits.

In this paper, we examine what has happened to the mobile gear, or inshore groundfish

dragger, fleet in Southwest Nova Scotia after the introduction of individual quotas in 1991. Our

main objective is to provide a case study of one instance where an individual quota scheme was

introduced and to examine whether concentration of effort has indeed taken place. In the next

section, we provide a discussion of the fishery and the background to the implementation of an

individual transferable quota system in the fishery. In the third section, we analyze how

ownership of the quota has changed over four years. For the first two years of the program,

quotas could only be transferred on a temporary (one-year) basis. In the third year, transfers

were allowed to be permanent, although temporary transfers were also allowed. In this section,



we use standard measures of concentration to see how the effective ownership of quota has
0

I changed over time. In the fourth section, we make use of key informant information to analyze a

•,' "true" ownership of the quota and its effect on concentration. As might be expected, information

.';' on the "true" ownership of a quota indicates concentration is higher than what is shown by the
r

1 i standard concentration indices. In either case, however, the evidence is that there has been an

.j' increase in concentration of ownership of quota over the four years. The final section contains

^ our conclusions and summary.

2. The introduction of individual quotas in Atlantic Canada3

The history of individual quotas on the Atlantic coast of Canada dates back to 1976 when

an individual quota scheme was introduced into the Bay of Fundy herring seine fishery. At the

time, the quotas were not transferable, but by 1983, the system became a fully transferable

individual quota scheme. In 1982, "enterprise allocations" were introduced in the offshore

sector. These were individual quotas assigned to each offshore processing company, rather than

to specific boats of the companies. The quotas were not, and still are not, transferable on a

permanent basis, although companies can trade quota with one another on a year-to-year basis.

Enterprise allocations were later introduced into other offshore fisheries: lobster (1985), scallops

(1986), clam (1987), and northern shrimp (1987).

The first inshore individual quotas were in the Western Newfoundland inshore otter trawl

fleet. At first, the individual quotas were a pilot project for a three-year period, 1984 to 1986,

and transfers of quota were not allowed during this initial stage. This pilot project was then
\,

extended for two more years. In 1989, the individual quotas became applied to all mobile

groundfish vessels less than 65 feet in length fishing in the Gulf of St. Lawrence. In 1990,

permanent transfers were allowed and a ten-year program was implemented.

Individual quotas were next introduced in the inshore (under 65 feet) groundfish dragger

fleet in the Scotia-Fundy region.4 A number of meetings involving the federal Department of

Fisheries and Oceans and the fishermen involved were held during 1990. In 1991, an individual
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transferable quota system was implemented on a trial basis for five years. The quota system was

initially restricted to cod, haddock, and pollock. It was agreed that transfers would be temporary,
>.

and the system was restricted to southwest Nova Scotia and southwest New Brunswick.

Fishermen in eastern Nova Scotia were included after an election on the issue. Thus, the area

covered by the initial system were the NAFO areas 4VWX5 and 4T for haddock. Quotas were

set based on historical catches, taking the average of the best two years out of the four-year

period 1986 to 1989. There was a process implemented for those who wished to appeal their

allocation because of special circumstances.5 A limit of two percent of total fleet quota for all

stocks per licence was set.6

; When the ITQ system began in 1991, there were 455 vessels eligible to participate in the

system. Vessel owners were given the option of participating, switching to fixed gear and

fishing in a competitive fishery, or joining a "generalist" category that would fish mostly

flounder in a competitive fishery. Of the 455 vessels, 325 vessels became part of the ITQ

scheme. The remainder chose the fixed gear option (74), became generalist (50), or left the

fishery (6).

By the end of 1993, there were only 257 active licences, and only 198 vessels. Of the

198 vessels, 30 caught less than five tonnes of cod, haddock, and pollock. The active fleet in

1993 was thus about 168, that is, 50 percent of the original number that joined the ITQ system in

1991. Part of this decline is not simply due to the ITQ system itself. Quotas for the Scotia-

Fundy region have been low; in fact, some fisheries have been closed. As a result, a number of

fishers have found it unprofitable to continue to fish groundfish. Those who could switched to

lobster and scallop fishing.

As part of the implementation of the ITQ system, a monitoring system was established.

Initially, DFO put in a Commercial Catch Monitoring System into place in the fall of 1990,

which was based on cost-recovery principles. A levy per pound was placed on quota rather than

actual landings. Even so, there were some financial difficulties for the Catch Monitoring

Association, especially when quotas were cut in the fall of 1993.
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In 1992, discussions were held by the IQ Group to make transfers permanent. This

change was implemented in 1993. It was agreed that the cap of two percent per licence would

include both permanent and temporary transfers combined. In 1994, flounder was added to the

ITQ system. Redfish was added in 1995.

When the ITQ system was implemented, the underlying assumption for the distribution of

quota was that all vessels were owner-operated. This was, of course, not true. Thus, actual

concentration of ownership of quota was higher initially than what the official records might

suggest. Even given that, there seems to be general agreement that concentration of ownership

of both quota and vessels has increased, in spite of the official policy of fleet separation and caps

placed on the amount of quota that can be held by one licence holder. In the next two sections,

we analyze the concentration in more depth, first using official records, then using unofficial

information.

3. Concentration of ownership of quota

The Department of Fisheries and Oceans maintains data on initial allocations and

transfers among licences. The initial allocation transfers are broken down by species and NAFO

area. That is, initial allocations and transfers are recorded for, say, cod in 4Vn (January-April),

cod in 4Vn (May-December), cod in 4X5Y, and so forth. From these data, it was possible to

calculate a year-end allocation (initial allocation plus purchases of quota minus sales of quota)

for each licence. For our initial analysis, we aggregated all stocks for which a given licence had

quotas to calculate a licence's share of the total fleet total allowable catch for all stocks. Note

that in 1993 and 1994 both permanent and temporary transfers are included in the calculation.

These year-end allocations were then used to calculate standard concentration measures. There

proved to be some data problems, which have not yet been resolved. Hence, our results should

be taken as preliminary and merely indicative of the changes in concentration over the four years.



Table 1

Measures of concentration, by licence

r; * *

Concentration measure 1991______1992______1993______1994

Hirschman-Herfindahl 0.0090 0.0087 0.1014 0.1148
Index

Concentration ratio 0.1687 0.1471 0.1670 0.1655
(top 8)

Concentration ratio 0.3181 0.2935 0.3424 0.3594
(top 20)

i Note: The measures of concentration are calculated from an aggregation of all stocks for
each licence.

Table 2

Number of buyers and sellers, by year

1991______1992______199^_____1994

I Buyers 184 204 166 143

Sellers 242 275 237 257



Table 1 shows the concentration of year-end quota holdings by licence for all stocks held

by the licence using both the concentration ratio and the Hirschman-Herfindahl index. The

concentration ratio measures the cumulative quota share of, typically, the largest four or eight

licence holders of quotas. In our case, we calculated the concentration ratio for the top eight

licence holders and the top twenty. The Hirschman-Herfindahl index is an aggregate figure,

which sums the squared values of the quota shares over all licences. Thus, larger holders of

quota are given more weight with the Hirschman-Herfindahl index than with the concentration

ratio because of the squaring. The higher the value of either the concentration ratio or

Hirschman-Herfindahl index, the greater the degree of concentration. Note that both measures

are bounded between zero and one.

The Hirschman-Herfindahl index indicates that, overall, there is not a great deal of

concentration of quota holding by licence in the fleet as a whole. This most likely reflects the

legal limits placed on the percentage of quota any one licence can hold. The concentration ratios

indicate a slightly higher degree of concentration, but the numbers are still low, relatively

speaking.

The numbers show a small increase in concentration of quota by licence over the four

years. There was a small decrease in concentration from 1991 to 1992, but overall, there has

been an increase, as shown by both measures. The concentration ratio for the top twenty-quota

holding licences indicates that about ten percent of the licences hold around thirty to thirty-five

percent of the total quota for all stocks. It would be interesting to break down the concentration

measures by stocks to see if there are different patterns for different species and NAFO areas.

This remains an area of future work.

These data underestimate the amount of concentration by boat and by boat owner as a

boat can have more than one licence used on it and a boat owner can own more than one boat.

Thus, another area for future investigation is to match licence and boat data to calculate measures

of concentration by boat, rather than by licence. As indicated in the discussion above, in 1993,



there were 257 active licences, but only around 168 active boats. This suggests, assuming an

equal distribution of licences among boats, there are about two licences attached to each boat.

Since the distribution is unlikely to be equal, it is likely some boats have several licences

attached to them. There is also the question of concentration by ownership of licences, both

formal and informal. Some evidence on informal ownership of licences is discussed in the nextii
| section.

Table 2 shows the number of buyers and sellers in each year. It is interesting to note the

decrease in the number of buyers over the four years, while there is an increase in the number of

sellers. Again, 1992 is the exception. We suspect the anomaly reflects an initial shake-down as

fishers sorted out the system. The numbers show that more licence holders are transferring or

selling quota to an increasingly smaller number of buyers. This is again indirect evidence that

quota holdings are being concentrated in the hands of fewer licence holders.

4. Key informant evidence on concentration in the fleet

Several interviews were undertaken with various people in the industry to get a feel for

informal ties that might indicate the actual ownership of licences rather than the recorded

ownership in Department of Fisheries and Oceans records.7 One knowledgeable observer

suggested that the nearly the whole fleet could be divided into six large groups of vessels, each

owned or financially controlled by a single company. Using a somewhat narrower definition of

ownership, which does not take into account subsumption of one network by another, we

estimate there are 19 groups of three or more licences controlled by a single entity, typically fish

processors. For example, there are three large fleets, of twenty or more vessels each, associated

with three major processing firms in three different ports in .southwest Nova Scotia.

There is, of course, a considerable amount of measurement error associated with a key

informant method. We have tried to minimize that by making use of cross-references from

different informants. We have confidence in the basic accuracy of the defined cluster of "true"

ownership. We are also reasonably certain that the pattern indicated is stable'and may, in fact,
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represent an equilibrium point if the cod, haddock, and pollock stocks do not change drastically.

This, of course, is a big "if because of uncertainty about the dynamics of the northwest Atlantic

groundfish stocks. More formal analysis of "true" ownership concentration through cluster

analysis is also another area of future research.

5. Summary and Conclusions

One of the basic arguments underlying the introduction of an individual quota system in a

fishery is that it will enable fishers to end the race for fish, and hence reduce overcapitalization

and the resultant dissipation of resource rents into unnecessary inputs. An individual quota

system permits, at least theoretically, fishers to choose the least costly method of fishing, thus

increasing the possibility of earning positive resource rents, or profits. In particular, the

economic argument predicts there should be a decrease in the amount of effort in the fishery after

the introduction of an ITQ system. A corollary of this hypothesis is that there should be a

concentration of effort as licence holders sell their licences to other fishers and leave the fishery.

In this paper, we presented preliminary evidence suggesting that there has indeed been

some concentration of quotas by licence. Because of limits set on the percentage of overall quota

that can be held by any one licence, the overall increase in ownership of quota, as measured by

licence, has been relatively small over the four years. In particular, it is interesting to note that

even after transfers were allowed to be permanent, the number of transfers that were permanent

was small relative to temporary transfers. This suggests fishers are hedging their bets, and aren't

quite willing to give up permanently their entitlement to the stocks.

More telling is the information on the number of active boats in the fleet. There has been

a decrease of nearly 50 percent. Unfortunately, this result is confounded because of the closure

of several fisheries. It is thus not possible to distinguish those boats leaving because they have

left the fishery completely, or those boats that have temporarily stopped fishing in the groundfish

fishery until the fisheries are reopened.

There is still much work to be done to analyze the effects of the introduction of the ITQ
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system into southwestern Nova Scotia. For example, there is some evidence that the

concentration of quota holdings has a geographic dimension to it, with southwest Nova Scotia

showing an increase in total quota held compared with eastern or central Nova Scotia. There is

also some evidence of "speculative" buying of quota. That is, there are people buying quota in

fisheries that are currently closed. These issues need to be explored further.

Other dimensions to look at include whether landings are spaced more throughout the

year. Again, there is some evidence to suggest this is the case. There is also evidence to suggest

that the mobile gear has been landing higher quality fish and fishing to market conditions, which
j

is also what one would expect from the introduction of an ITQ system.
i
I As the case with most ITQ systems, there was no attempt to capture resource rents in the

initial allocation of the quotas to the fishers by auctioning the quotas. As a result, any resource
i

rents are probably now capitalized in the value of the quota when it is sold. This is a similar

result that one sees in supply-managed agricultural systems, where quotas are set on, say, milk

production. The price of the farm then includes an implicit value for the quota attached to the

farm. Entry by new entrants then becomes difficult, as the costs of acquiring quota become high.

Further, if the quota value does indeed reflect discounted future profits, then there are no

resource rents to be earned. They have already been captured in the value of the quota. • It is still

too soon, however, to evaluate this effect in the mobile gear fleet.

A final note is that the concentration of ownership in general and on a geographic basis in

particular has implications for the communities involved. Again, there is some evidence that the

number of ports where fishers land their fish has decreased. This, of course, may reflect the

catch monitoring requirement. It may simply be too costly to maintain weigh masters in a

number of different ports. Still, there are implications for the communities where fish are no

i longer being landed. There is also some evidence that the number of buyers has decreased as
i
I well. This probably reflects in part the findings from the interviews that a number of processors
i
' effectively own large fleets of boats. These boats would, of course, be committed to supplying
i
• only those processors.
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There are thus a number of areas left to investigate. In particular, our research will focus

on trying to define more clearly the "true" concentration that has occurred as the result of the

introduction of individual transferable quotas.

Footnotes

'Individual quotas in the case of the fishery are considered "quasi" property rights because the

resource owner, in this case, the "public", has the ultimate ownership of the resource.
2The literature on the subject has become quite long. Among other articles, see Moloney and

Pearse (1979), Copes (1986), and Squires et al. (1995).
3 For a more detailed discussion of the history of individual quota management schemes in

Canada, see Parsons (1993), Chapter 9.
4This information is taken from Apostle et al., 1995.
5Reasons included recent acquisition of a vessel, personal problems, and allocation of fixed gear

activity to their mobile gear quota.
6Unlike other systems, the quota in the inshore mobile gear fleet is attached to the licence, not

the boat or a person. Thus, technically, a boat could have more than one licence attached to it,

and thus land more than two percent of the quota.
7Richard Apostle, Carolyn Creed, Chris Finlayson, and Bonnie McCay conducted the field

research. Nine individuals were interviewed.
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