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ABSTRACT 
 
The paper compares and contrasts the allocation process within gear types for each of the 
herring, salmon and groundfish commercial fisheries in Pacific Canada. For each fishery, the 
paper describes the allocation process, the strength of the resulting access rights, 
performance to date and emerging issues. The role of economic analysis in allocation 
decisions is discussed. The Canadian experience suggests that until commercial gear 
allocations are firm, industry attention will be focused on the allocation debate while other 
pressing issues are ignored. Leadership from both the industry and the government (fishery 
managers) is essential to resolving allocation conflicts. 
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INTRODUCTION 

The allocation of fish between gear types within the commercial sector is contentious because 
it involves assigning a form of property rights, in the form of predetermined shares of the 
Total Allowable Catch or TAC, to competing interests – property rights issues always evoke 
extreme passion. 
 
Formal allocation results in strengthened and more clearly defined access rights to the fish 
resource. But these rights are not property rights per se as the rights do not entail all of the 
attributes of pure property such as security, permanence, exclusivity, and transferability (Scott 
1999). Fish are subject to the “rule of capture” whereby a fisherman does not have ownership 
to individual fish until the fish are caught. 
 
And the position of the Canadian Department of Fisheries and Oceans (DFO) has always been 
that a commercial or recreational fishing licence is a privilege, granted annually, not a 
property right. The absolute right to issue, suspend, cancel and refuse issuance or reissuance 
of any licence is at the sole discretion of the federal Minister of Fisheries and Oceans. 
 
In Canada resource conservation is the highest priority. After conservation needs are met, 
First Nations aboriginal Food, Social & Ceremonial (FSC) requirements and treaty 
obligations have the next highest priority. The allocation of remaining fish resources to 
commercial and recreational use, and the allocation of fish within the commercial sector, is a 
matter of public policy. 
 
This paper outlines the intrasectoral process within the commercial sector, the strength of the 
resulting access rights, performance to date, and emerging issues. The paper also identifies the 
degree to which two necessary conditions for efficiency in allocation exist, namely: 1) defined 
sectoral shares, and 2) the ability to transfer shares (Pearse 2006). Results are compared and 
contrasted for three species groups in Pacific Canada, namely herring, salmon and groundfish. 
All values are expressed in Canadian dollars ($C). 
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CASE STUDY #1 – ROE HERRING 
 
Pacific herring is a pelagic species of fish that is managed under a TAC or Total Allowable 
Catch. The roe herring commercial fishery became a limited entry fishery in 1977. Roe 
herring landings have been 20,000 to 30,000 tonnes in recent years, worth $C25 million to 
$C50 million in landed value. 
 
ALLOCATION PROCESS 
 
From the total herring TAC are subtracted amounts for aboriginal FSC use, Special Use (e.g., 
sport bait herring sales, aquarium, charity), Food & Bait, commercial Spawn-on-Kelp 
operations, Herring Conservation Research Society (HCRS) research and co-management 
allocation, and the HCRS test fishing allocation. The residual is allocated to the commercial 
Roe Herring fishery, a fishery with seine (252 “HS” licences) and gillnet (1,268 “HG” 
licences) components.  
 
Since 1998 a pooling management regime has been in place whereby: 

• seine – a minimum block of 8 seine licences, each with the same catch allocation, 
must join a pool and fish cooperatively i.e., less than 8 seine vessels can 
fish the pool’s allocation. 

• gillnet – a minimum block of 4 gillnet licences, each with the same allocation, must 
join a pool and fish cooperatively i.e., less than 4 gillnet vessels can fish 
the pool’s allocation.  

 
In essence, the fishery is managed under an Individual Quota (IQ) management system with 
each type of licence – seine or gillnet – having the same allocation. 
 
In the late 1970s the intrasectoral gear allocation of the roe herring catch was set at 55% 
seine, 45% gillnet. It appears that the formula reflects the goal of equalizing labour returns per 
crew member for the two fleets (Alley and McEachern 1977). Allocations are not transferable 
between seine and gillnet sectors. 

Figure 1 
Seine Share of Total Roe Herring Catch 

 
 
 
 
 
 
 
 
 
 
 
 
 
PERFORMANCE REVIEW, SUSTAINABILITY & EMERGING ISSUES 
 
The management of Pacific herring operates according to a formal process and annual cycle, 
all documented in a Record of Management Strategies (RMS). The Herring Industry Advisory 
Board (HIAB), comprised of herring fleet and processor representatives, is central to the 
process – HIAB reviews the previous year’s fishery results, proposes management changes, 
and provides input to the final fishery plans for the current year. The process has had strong 
leadership from industry and DFO since its inception. 
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The fact that the seine:gillnet allocation question was settled 25+ years ago has meant that 
HIAB and industry can have constructive meetings with DFO, and make substantial progress 
on pressing issues without being sidetracked by allocation debates. For example, in the fall of 
1995 the Herring Conservation Research Society (HCRS) was formed to sponsor, in 
collaboration with DFO, a herring research program funded through an allocation of the 
overall herring TAC. The HCRS also now operates the test fishing program. Co-management 
has been fostered. 
 
The formal allocation process between seine and gillnet gears did not by itself allow the two 
fleets to meet the aggregate commercial TAC – in many years the fleets exceeded their TAC, 
particularly for the seine sector. This inability to fish to a TAC led to the pooling 
arrangements in place since 1999, plus the important third party Dockside Monitoring 
Program (DMP) to enforce them. The results of pooling has been much greater adherence to 
the overall TAC and the 55:45 allocation (the year 2004 was an anomaly as the gillnet fleet 
only caught two thirds of their allocation due to the appearance of smaller than normal fish). 
There are few sustainability concerns for the herring resource today. 
 
Finally we note the following: 

• test fisheries – test fisheries lie outside the 55:45 allocation rule with the result 
that the total roe herring harvest taken by seiners is greater than 55% of the total 
(test fisheries are mostly conducted by seiners). 

• returns to labour concept – labour is only one factor of production and it is 
dubious to try to equalize returns to labour as the harvesting technologies have 
different capital intensities/requirements, different skill requirements for crew etc. 

 
CASE STUDY #2 – SALMON 
 
The five species of Pacific salmon – chinook, coho, sockeye, pink and chum – are 
anadromous species. The commercial fishery uses net (seine and gillnet) and hook & line 
(troll) gear to catch salmon under “A”, “N” and “F” licence categories. The commercial 
salmon fishery became a limited entry fishery in 1969. 
 
In 1977 DFO introduced a moratorium on the number of salmon vessels allowed to fish with 
seine gear but the remaining “small boat” fleet could fish with either gillnet or troll gear or 
with both types of gear. A series of fleet rationalization measures in the late 1990s resulted in 
the present salmon fleet configuration of 2,220 licences – 276 seine, 1,406 gillnet, 538 troll 
(see discussion later in paper). 
 
The 2,220 licences are divided into eight gear-area combinations (2 for seine plus 3 for each 
of gillnet and troll). The licence holders operate in competitive or derby fisheries although a 
couple of pilot or demonstration IQ fisheries were implemented in 2005. Licences are 
transferable within, but not between gear sectors (except First Nation “N” and “F” licences 
which are not transferable at all). 
 
The landed value to commercial fishermen from salmon has ranged from $C25 million to 
$C60 million annually over the past 8 years (processed value would be two to three times 
this), a 75% + decline from the early 1990s. 
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Figure 2 
British Columbia Commercial Salmon Landings and Landed Value 

 
 
 
 
 
 
 
 
 
 
 
 
 
ALLOCATION PROCESS 
 
The allocation of salmon among commercial seine, gillnet, and troll interests has been 
contentious. Prior to the mid 1980s DFO did not manage the commercial fishery explicitly to 
achieve an intrasectoral allocation objective or target. The late 1980s brought increased 
interest in a formal allocation process to reduce uncertainty in catch by gear and to reduce 
conflicts (James 1989, Hanna 1991). 
 
From 1986 to 1990 partial agreement on allocation in some years and for some runs was 
achieved through the Minister’s Advisory Council (MAC) and its commercial sector 
successor Commercial Fishery Industry Council (CFIC). Final gear allocation decisions still 
were made by the Minister of Fisheries and Oceans. The actual allocation could depart 
significantly from the “target” allocation since the several distinct salmon stocks are highly 
variable, and since the salmon fishery is managed to achieve an escapement target/number of 
spawners and not a TAC. During 1986 to 1989 period there was no “catchup-makeup” or 
adjustments from one year to the next if a particular gear sector was over or under its 
allocation target. In essence, the allocation process was adhoc (Hanna 1991). 
 
During the late 1980s the term “sockeye equivalent” came into vogue as a way of expressing 
the catches of the five species of salmon in a common currency – a sockeye equivalent (SE) is 
the landed (harvest) value of a salmon relative to the landed value of a sockeye e.g., a pink 
salmon weighing 1.5 kg and worth $0.45 per kg has a SE value of .05 relative to a sockeye 
salmon weighing 2.7 kg and worth $5.00. A SE is a value measure and not a weight or piece 
count measure. 
 
In the spring of 1991 DFO announced a Long Term Commercial Salmon Allocation Plan 
covering the four year period 1991 to 1994. The plan covered the whole coast and all five 
species of salmon, and contained a “catchup-makeup” provision (DFO 1991). The plan 
reflected in large part substantive discussions within CFIC over the previous 6 months. The 
plan had allocations of approximately 40% seine, 30% gillnet and 30% troll over the four 
years. The plan was renewed in 1995 as the Pacific Salmon Roundtable process, an industry 
committee struck to provide advice to the Minister of Fisheries and Oceans on fleet 
restructuring, was deliberating.  
 
In March 1996, the Minister announced the Pacific Salmon Revitalization Strategy: 

• an $C80 million DFO-funded voluntary licence retirement program (“Buyback”) 
• single gear licensing – a licence holder can fish with only one gear 
• area licensing – 2 areas for seine, 3 for gillnet, 3 for troll 
• stacking – a licence holder could purchase additional licences to fish from a single vessel 
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In June 1998 the Minister announced a second round of licence “Buybacks” costing $C200 
million and severe restrictions on all salmon fisheries to protect weak stocks. The two 
“Buyback” programs of the late 1990s resulted in a halving of the salmon fleet from about 
4,400 licences to the 2,220 licences today. 
 
In 1996, a mediator was appointed by the Minister to work with CFIC to develop a Long 
Term Allocation Plan. His Preliminary Report and his 1998 Final Report suggested that: 1) 
sockeye equivalents be the unit of currency, and 2) initial shares be based on the 1991 -1994 
Long Term Allocation Plan and catch capacity per vessel, and 3) adjustments to these shares 
over time reflect changes in fleet composition due to licence retirement (Kelleher 1998). The 
mediator’s recommendations were accepted by DFO (DFO 1999). After the second licence 
“Buyback” program was completed in early 2000, the coastwide target allocation has been 
constant at 40% seine: 38% gillnet: 22% troll. The allocation figures are targets only and not 
entitlements –there is no “catchup-makeup” if actual allocations differ from target allocations 
(DFO 1999): 

…no guarantees can be offered that target allocations will be achieved in any 
given year or over any given period of years…no compensation will be provided 
in the event that a target allocation is not achieved. 

Although the numbers of salmon licences by gear have been fixed in the late 1990s, the 
numbers of licences by area are not fixed as DFO periodically holds “area reselection” votes 
(one was underway in early 2006). 
 
PERFORMANCE REVIEW, SUSTAINABILITY & EMERGING ISSUES 
 
The 1999 commercial salmon allocation policy has been unsuccessful at achieving target 
allocations – actual catch shares have been volatile and have differed markedly from target 
shares. Part of the problem has been the need to fish selectively to protect weak stocks such as 
Interior Fraser River coho and Cultus Lake sockeye. These weak stock concerns affect gear 
classes and their fishing opportunities differently. But in our opinion a much greater issue is 
that with the eight-way gear-area split of commercial licences, it is impossible to meet 
coastwide allocation targets except through luck. There is not the flexibility under the present 
management system to shift fishing opportunities within or among gear sectors from one area 
to another or from one species to another. The allocation process is flawed. 

Figure 3:  Salmon Fleet Allocation – Targets vs Actual* 
 Target Allocation % Actual Share % 
 Seine Gillnet Troll Seine Gillnet Troll 

1996 40 30 30 30 58 12 
1997 42 34 24 42 31 27 
1998 42 34 24 40 30 30 
1999 42 34 24 39 47 14 
2000 40 38 22 37 56 7 
2001 40 38 22 33 58 9 
2002 40 38 22 29 47 24 
2003 40 38 22 34 41 25 
2004 40 38 22 29 34 37 
2005 40 38 22 31 25 44 

* share of landed value 
 
A recent report has recommended that the commercial salmon fleet move to a transferable 
Individual Quota or IQ system, a system that would obviate the need for coastwide allocation 
targets (McRae and Pearse 2004). Under this proposed system, each licence holder would be 
entitled to a specific percentage share of the available commercial catch. After the initial 
shares were allocated, there would be no need to manage coastwide allocations by gear type. 
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Another difficulty in achieving allocation targets lies with the sockeye equivalent currency. In 
order to achieve an allocation target, one needs to project accurately catch and price by gear, 
an impossible task. In addition, the use of a value unit blunts the incentives for an individual 
gear sector to conduct marketing and increase prices as the resulting harvest value gains 
would be shared with other gear sectors in subsequent years. Gear allocations in other sectors, 
such as herring and groundfish, are expressed in weight units and not value units. 
 
The commercial salmon fleet is not viable under its present management system, and the lack 
of formal allocation is a significant factor underlying this non-viability. The weak allocation 
process has reduced catches, reduced prices, and increased costs to the salmon fleet. For 
example, the Fraser River Sockeye Spawning Initiative (FRSSI) process suggests that 25% of 
the total Fraser sockeye available for harvest, or over 0.5 million sockeye annually, are not 
caught by the commercial sector due to lack of formal allocation (either among gear sectors or 
within gear sectors). In the face of weak stock concerns, DFO is reluctant to authorize “full 
fleet” fisheries. As noted earlier, individual fishermen and fleet subsectors are reluctant to 
conduct marketing and product development initiatives without a firm allocation process. And 
fishing costs are higher than necessary because allocations are not secure e.g., a fleet 
subsector can not determine and implement an optimal fleet size to catch the available 
harvest. Moreover, the salmon fleet has much more difficulty in attracting financing and 
capital investment than the herring, groundfish and shellfish fleets. 
 
We estimate that the current fleet needs in excess of $C120 million annually in landed 
(harvest) value to achieve a reasonable return on investment – but the fleet has never 
exceeded $C60 million in landed value over the last 8 years (2005 value was $C33 million). 
The lack of viability, in turn, has stymied cohesive industry action and prevented significant 
progress on co-management. Experience with other fishing sectors suggest that only after a 
fleet has attained viability is meaningful co-management possible. Co-management involves a 
long term commitment and a sharing of management decisions, activities, and costs (e.g., see 
Gislason 1999 for halibut example). Without a secure long term allocation, a fleet segment 
tends to focus on the short term to the detriment of long term planning. 
 
CFIC experienced difficulty in maintaining industry focus after the 1992 Aboriginal Fishery 
Strategy was launched by DFO i.e., after external pressure on the amount of salmon available 
to the commercial sector appeared (CFIC disbanded in the late 1990s). The Commercial 
Salmon Advisory Board (CSAB) process launched in 2004 has had difficulty in reaching 
consensus-based decisions on long term restructuring of the salmon fleet. DFO is reluctant to 
show leadership on the fleet restructuring issue, preferring to await CSAB recommendations. 
There is no sector-wide dockside monitoring of commercial salmon catches on par with 
almost all other fisheries in BC. The lack of dockside monitoring makes it difficult for the 
commercial salmon sector to demonstrate that it is sustainable, and makes it difficult to argue 
for improved catch monitoring of other users e.g., recreational and First Nation FSC. 
 
The inevitable outcome of the weak allocation process is a lack of attention to sustainability 
(biological and economic), market development, co-management and other pressing concerns. 
The result is a fractious industry, and a culture of paternalistic, taxpayer-subsidized 
management that is unparalleled in Pacific Canada fisheries. 
 
Finally, some First Nations are reluctant to receive commercial salmon licences in treaty 
settlement as the access rights associated with a particular salmon sector and gear sector are 
weak. That is, the lack of firm salmon gear allocations has inhibited progress on treaty issues. 
 
Economic analysis apart from the sockeye equivalent value calculations had no influence on 
the allocation formula. Essentially the allocation targets of today reflect the grandfathering of 
fleet configurations and catching capacity to that of the early 1990s. The targets are not firm 
and there is no transferability of allocations among gear sectors. 
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CASE STUDY #3 – GROUNDFISH 
 
There are 50+ groundfish species caught by commercial fishermen – a variety of soles, cod, 
rockfish, pollock, halibut, sablefish, etc. The limited entry commercial fisheries for 
groundfish have evolved quite independently over the past 25 years – “L” halibut (436 
licences), “K” sablefish (48 licences), “T” groundfish trawl (142 licences), “ZN” rockfish 
(262 licences), and “Schedule II” other, mainly a dogfish and lingcod fishery (521 licences). 
The halibut, rockfish and Schedule II are hook & line fisheries, the groundfish trawl is a net 
fishery and sablefish fishermen use both traps and hook & line gear. The landed value of the 
five fleet sectors in total is about $C150 million from about 150,000 tonnes annually with the 
halibut, sablefish and groundfish trawl fleets comprising 90%+ of the total. 
 
ALLOCATION PROCESS 
 
The main allocation issues among the five licensed groundfish fleets related to rockfish, a 
group comprising more than 25 different species. The “ZN” rockfish and “T” trawl fleets had 
directed fisheries on rockfish but rockfish was also taken incidentally by the “L” halibut fleet. 
The catch by the “ZN” fleet increased in the late 1980s and early 1990s as the hook & line 
fleet developed a lucrative market for live and fresh rockfish caught in inshore areas. 
 

Figure 4 
Rockfish Catch – Hook & Line Share of Total* 

 
 
 
 
 
 
 
 
 
 
 
 
* share of Hook & Line plus Trawl (1995 Hook & Line share relatively high since trawl fleet ceased 

operations in September of the year) 
 
In the mid 1990s the groundfish trawl fleet, in response to resource sustainability and industry 
viability concerns, was poised to move to an IQ management system. Such a system required 
setting an overall trawl TAC for rockfish and other species, which in turn, required a partitioning 
or allocation of the overall TAC between trawl and hook & line interests (Turris 1999). 
 
An arbitrator ruled that the overall rockfish TAC should be split 92% trawl: 8% hook & line, 
the 1990 allocation shares. He also specified initial allocations for each of the 26 rockfish 
species subject to a TAC but the intent was that the overall rockfish allocation should still meet 
the 92:8 criterion (Halvorson 1997). The arbitrator also recommended trawl and hook & line 
shares for lingcod, dogfish, skate and other groundfish species. These recommendations were 
enacted by DFO. 
 
Within a few years, it became evident that as the TAC for one rockfish species changed, 
allocation repercussions resulted for other rockfish species. In about 2000, the requirement to 
balance overall allocations to meet the 92:8 rule was discontinued – the separate allocations 
for each species of rockfish were maintained. Since 2000, the hook & line share of total 
rockfish landings has declined as significant reductions in TACs for inshore rockfish species, 
a staple of the hook & line fleet, have occurred. 
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In 2000, another major change occurred whereby vessels with both “L” halibut and “ZN” 
rockfish licences could target both species on a single trip (prior to this time the vessel would 
have to conduct separate trips to fish the two species). This became an early attempt at 
integrating the various groundfish sectors under one umbrella management regime. 
 
This initiative evolved to the 2006 three year pilot proposal to integrate the various fisheries 
under one policy framework entailing (Diamond Management Consulting 2005): 

• Individual Quotas within each fishery component (prior to 2006 only halibut, 
sablefish and trawl fleets had IQs – see Sporer 2001) 

• 100% at-sea monitoring of each vessel using observers and/or cameras (there has been 
100% Dockside Monitoring of landings of all five fleets for some time) 

• transferability of allocations within and among fleets to address bycatch requirements 
 
The intent is to make each individual responsible for all their catch regardless of disposition, 
harvest or discard. The Individual Quotas refer to the sum of landed weight plus the estimated 
mortality of all catch either utilized at-sea or released at-sea 
 
PERFORMANCE REVIEW, SUSTAINABILITY & EMERGING ISSUES 
 
The intrasectoral allocation process for groundfish in Pacific Canada has taken time to 
develop. Industry and DFO have shown strong leadership in the significant degree of 
consultation, cooperation, and commitment to the management of groundfish resources. Co-
management has been fostered. Resource sustainability and economic viability have improved 
substantially (BC Seafood Alliance 2005). 
 
The groundfish fleet sectors have taken a long term view to the health and sustainability of 
stocks and have paid directly for research into sablefish, rockfish and other groundfish stocks. 
For example, the Canadian Groundfish Research & Conservation Society provides financial 
and human resources aimed at improving groundfish stock assessments (Turris 1999). 
 
The settlement of gear allocations was a necessary first step to IQs and catch monitoring 
reform, and to tackling bycatch issues. The three year pilot integration proposal for 2006 
whereby all catch – landings plus discards – are monitored and counted against an 
individual’s IQ is very innovative. It could never have been implemented without secure gear 
allocations in place. 
 
The groundfish intrasectoral allocation process involves both necessary conditions for 
efficiency, namely well-defined initial allocations and the ability to transfer these allocations 
among gear types. And the allocation process has enhanced sustainability through 
incorporating bycatch into the allocation regime. 
 
CONCLUSIONS 
 
The commercial herring and groundfish intrasectoral allocation processes have been much 
more successful than the intrasectoral allocation process for salmon according to resource 
sustainability, industry viability, co-management progress and many other criteria (see report 
card in Figure 5). In part, this reflects the substantial complexities of the salmon fishery – the 
significant First Nations FSC and recreational users in both saltwater and freshwater, the 
anadromous nature of the resource with its many runs and stocks, challenges in fishing 
individual stocks selectively and so on. However, it is noteworthy that the groundfish 
resource and fisheries are very complex as well – involving 50+ species subject to TACs and 
IQ management, a variety of commercial gear technologies, and significant bycatch issues. 
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A key difference among fisheries sectors is leadership, an important ingredient for successful 
fisheries management including resolving allocation disputes (Turris 1999): 

strong leadership is…needed…to ensure that the long term needs of the fishery 
and resource are not left at risk because of allocation disputes and often 
overstated and unsubstantiated fears. 

The herring and groundfish sectors in Pacific Canada have had stronger leadership from both 
industry and from DFO than has the salmon sector. 
 

Figure 5:  Report Card on Commercial Fishery Management, Allocation and 
Performance in Pacific Canada 

 Herring Salmon Groundfish 
Management Regime    

Limited Entry Licences yes yes yes 
IQ or Pool Fisheries yes no yes 
Dockside Monitoring of Offloads yes no yes 
TAC Management yes no yes 
Bycatch Accounting, Limits & Verification n/a no yes 

Allocation Regime    
Strength of Allocation Among Gears strong weak strong 
Allocation Currency weight value weight 
Allocation Transferable Among Gears no no yes 

Fishery Performance Indicators    
Able to Meet Allocations yes no yes 
Biologically Sustainable yes mixed yes 
Economically Viable yes no yes 
Fishing Opportunities Lost no yes no 
Meaningful Co-Management yes no yes 
Industry-led Conservation Society in Place yes no yes 
Fishery Heavily Subsidized no yes no 

 
The leadership requirement is the first of several “lessons learned” from the Canadian 
experience: 

Lesson #1: Successful allocation processes require the collective will and energy of fishermen 
and fisheries managers. Strong leadership is required from both groups. 

Lesson #2: The allocation currency should be physical units such as weight, and not value units. 
Lesson #3: Long term fisheries sustainability – biological and economic – and co-management 

will be enhanced with each gear sector having a formal predetermined share of the 
allowable catch. 

Lesson #4: Formal allocation is the “gatekeeper” to resolving fisheries conflicts and progress 
on implementing almost all management measures. Until commercial gear 
allocations are firm, industry attention will be focused on the allocation debate 
while other pressing issues are ignored 

 
These lessons are broad and may apply to many other fisheries jurisdictions as well. 
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