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Outline 

• What can quota market transactions tell us 
about fishery value in principle – and why 
might they not in practice? 

• Quota markets studies  
– New Zealand Quota Management System 
– B.C. Groundfish ITQ 
– West Coast Groundfish 
– US Catch Share Quota Markets Metadata Study 

• Conclusions 
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Presentation Notes
I am going to try to address the question of whether we can use quota prices to value a commercial fishery managed with catch shares
The relevance to this workshop is that these valuations might then allow us to compare the relative value of allocation to commercial vs. other sectors though I’m not going to say anything about valuing other sectors or making comparisons.
My focus in this talk is on the practicality of using quota price data for valuation based on what I’ve learned about a number of existing catch share programs including the New Zealand Quota Management System, The British Columbia groundfish ITQ, The groundfish IFQ introduced here on the West Coast in 2011 and a recent study of all US catch share programs looking at availability and quality of data on catch share makets
I’ll then wrap up with some conclusions which, unfortunately, are not very optimistic with regards to the initial question. 



Quota Shares & Quota Pounds 
• Quota Shares: An ongoing entitlement to a percentage of the 

total allowable catch of a specific fish stock 
– Quota share price should equal the discounted value of 

future profits from a unit of quota share 
• Quota Pounds: An entitlement to catch a specific quantity of a 

particular fish stock over a single fishing year or season 
(analogous to quota lease or annual catch entitlement) 
– Quota pound price should equal the profit or net revenue  

from a unit of quota in that year  
• Relationship between Quota Pound and Share Price 

qpP
QS r gP −=
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Presentation Notes
First let me clarify some terminology
In most catch share programs where transferability is allowed there are basically two forms of quota though they are often called different things.
Quota shares are the long term right or privilege with typically entitle the holder to a share of the total allowable catch in perpetuity, though this right may be revokable. 
In theory, the quota share price should be equal to the discounted value of the expected stream of profits that can be generated with this quota share
Quota pounds are entitlement to catch a pound of a given species in a particular fishing year. They are equivalent to a quota lease or, in New Zealand and New England, annual catch entitlement, and quota allocation in some other US IFQs.
Quota pound price should equal the profit or net revenue  from a unit of quota in that year 
In theory there should be a fairly tight relationship between the values of these two forms of quota. If the profits where the price of the quota share should equal the price of quota pounds divided by the discountr rate, r, minus the expected growth rate of profits, g, which could reflect and expectation of an increasing TAC that would mean a larger amount of quota pounds allocated per quota share each year. 




Question 
• Can we use prices data from quota market 

transactions to determine the incremental 
value of TAC allocation to/from a fishery 
managed with catch shares? 

• Necessary (but not sufficient) criteria: 
– Efficient quota market – efficient pricing  
– Accurate  and representative data on priced arms-

length transfers of quota shares (maybe quota 
pounds but more assumptions required) 

– Small change in allocation only 
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So, can we use quota share or quota pound prices to value a catch share fishery and potentially to determine the incremental value of TAC allocation to or from the fishery.
 Of course that depends in part on whether we can come up with comparable values for the other sectors being considered (which I’m not going to address) 
but at a minimum it seems clear that we would need quota prices that reflect efficient pricing which presumably requires an efficient quota market.
We need representative and accurate and data on priced arms-length transfers of quota shares (maybe quota pounds but more assumptions required)
And the change in allocation being considered would have to be fairly small since we might expect incremental values for both fisheries to change with their total allocation



Problems 

• Thin, inefficient markets 
• Lack of or miss-reporting of price data 
• Market segmentation  
• Interdependent species values in multispecies 

fisheries 
• Instability of value 
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Unfortunately there are a number of problems with markets in many if not most IFQ systems that suggest these conditions will often not be met
Quota markets are often thin and may not be very efficient 
In many cases there is no data on prices of quota transfer and there are issues of miss-reporting (not necessarily deliberate but because prices reflect something other than a simple arms length transaction)
In some IFQs there is market segmentation, for example in the Alaska halibut fishery, such that there are really multiple commodities being traded even for one species. This may complicate total or marginal fishery valuation.
In multispecies fisheries, the value of quota for jointly caught species is likely to be interdependent and could change dramatically as one species or another becomes relatively more constraining.
Quota values are also like to change over time as output and input prices change among other things. 




Do Quota Markets in the Real World 
Operate According to Theory? 

• New Zealand (Newell, Sanchirico and Kerr 2006) 

 
 

• British Columbia Groundfish IFQ (Holland 2013) 

 
 

•          US Pacific Groundfish (Holland – in progress) 

“We also find evidence of economically rational behavior .............Overall, this 
suggests that these markets are operating reasonably well, implying that ITQs 
can be effective instruments for efficient fisheries management” 

“the QP market in the BC groundfish ITQ system is probably not 
operating efficiently…. for quota stocks that are constraining catch of 
other species, QP values do not appear to reflect their shadow value.  
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Presentation Notes
Although ITQs have been used to manage fisheries in several countries for decades, there has been relatively little study of quota markets and these studies find mixed results regarding the efficiency of quota markets and consequently the utility of the information that may be contained in quota prices. 
Newell, Sanchirico, and Kerr’s study of the New Zealand quota market is the only comprehensive study of a multispecies quota market. It finds evidence of economically rational pricing. They state that “these markets are operating reasonably well, implying that ITQs can be effective instruments for efficient fisheries management.” 
I worked for an industry group in New Zealand for a few years and some of my work was focused on the quota market and whether quota pound prices could be used to for setting cost recover rates and deemed values (fines for landing fish without quota). One practice that was quite widespread was for processors that owned quota to provide it to fishermen that fished to them a prices set as a fraction of ex-vessel value. Really the margin between that ex-vessel price which the processor also set and the quota pound price was a payment for catching fish, but the quota price did not really reflect a market value.
My analysis of the British Columbia groundfish IFQ  and the US Pacific groundfish IFQ markets also suggests that we may need to be cautious about relying on quota pound values as an indicator of the underlying value of catch privileges (Holland 2013). I’ll talk more about both of those.




British Columbia 
Groundfish  
IFQ Market 

• IFQ implemented in 
1997 

• Around 40 active 
vessels mostly fishing 
to 3 processors 

• IFQ includes 33 species 
divided into over 75 
distinct quota stocks 
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I undertook a study of the British Columbia groundfish quota market in part because the fishery is similar to the US Pacific Groundfish IFQ, and I thought it might offer some insights into how that market might develop and function – and how it might be made to work better.
The British Columbia groundfish IFQ has been in place for over fifteen years. The IFQ has hard constraints on catch though there are provisions to allow fishermen to carry back or forward up to 30% of their quota. However, this has to balance out the next year so any overcatch of the TAC is offset.
While the fishery encompasses a large area and has substantial value, it has a relatively small group of participants in the IFQ
Around 40 vessels actively fish in Trawl IFQ and over half of those are associated with one of the three big processors – as a consequence the quota market is thin but participants are highly  interconnected 
There are 33 species or species groups managed in eight species management areas so at least 75 distinct species-area specific quota stocks are allocated as IFQ. 
Participants interviewed maintain that quota pound prices don’t rise above ex-vessel price and that there is an ethic against “gouging” enforced by reciprocity in trading.
Economic theory would suggest that efficient prices should rise well above ex-vessel price in some of these cases because the shadow value of the quota is positive and large.



What is the fifth set of tires 
worth? 

$22,000! You 
must be kidding! 

Presenter
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In many multispecies fisheries, particularly those prosecuted with trawl gear which has limited selectivity, it may be difficult to avoid catch of some species when targeting others. If quota for these incidentally caught species is in short supply – perhaps because these are species with low productivity or are rebuilding and thus have low quotas in proportion to their abundance – then they may constrain the ability of fishermen to fully utilize their target species quota.
If the ratio of catch of the limiting species to the target species is small you might have a situation where the lack of a few pounds of bycatch quota reduces the catch of the target species by several hundred pounds. Thus the value of an additional pound of the incidentally caught species might be several hundred dollars per pound.
Consider the contrived example depicted in the slide. Imagine that only these tires will fit this particular type of SUV and that the supply is limited to five sets of tires. The car dealer can get $23,000 for each SUV but nothing if it has no tires. If he has five SUVs but only four sets of tires what would he be willing to pay for the fifth set of tires? Probably close to $23,000 if there is not alternative market for the SUV with no wheels



Average of Implicit Quota Lease Prices as 
Percent of Ex-vessel Price 

Holland, D.S. 2013. Making Cents Out of Barter Data from the 
British Columbia Groundfish ITQ Market. Marine Resource 
Economics 28(4):311-30 
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Assuming the value of yellowtail rock fish is in fact 1/3rd of ex-vessel price as was suggested by market participants. I then looked to see whether values of other stocks rose in proportion to their ex-vessel value when they were constraining.
The columns in blue show the average of the estimated quota prices of all stocks as a percentage of their ex-vessel price. The columns in red show the average prices for stocks with catch that exceed the TAC which I use as an indicator that they were constraining. Incidentally the stocks that were constraining by this definition tended to change from year to year which makes it more feasible to identify the effect of the constraining TACs on price. 
The results suggest that implicit trade values of quota for constraining stocks do rise relative to “normal pricing” but do not tend to rise above ex-vessel price. I did find two stocks in 2004 for which the implicit value exceeded ex-vessel price but this was a rarity. 
The results of the analysis were consistent with assertions by market participants that quota was typically valued at a percentage of ex-vessel price when traded. 
One peculiar, but perhaps not surprising, aspect of the trade data is the existence of a large number of trades that are pound-for-pound trades (i.e., the total weight of fish on each side of the trade is equal). While it varies by year, around 27% of all arm’s length barter trades in the data set I had are pound-for-pound trades. This may provide further confirmation that ex-vessel value is used as a rule of thumb to determine trade ratios, since ex-vessel values are fairy similar for most of the stocks involved in these pound-for-pound trades. Notably, more valuable species, such as petrale sole and sablefish, are generally not included in these pound-for-pound trades. 




Pacific Groundfish  
Limited Entry Trawl Fishery 

• WA, OR and CA 
• 105 active vessels 

post IFQ 
• 29 separate IFQ 

stocks 
• Human observers 

ensure all catch 
accounted for 
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Pacific groundfish fishery which is contiguous to the BC groundfish fishery and includes many of the same species.
Technically the fishery covers the coast from Canada to Mexico, but the primary fishing areas for the commercial groundfish are midcoast California and up
This is a multispecies, multigear fishery, but I’ll talk today about the limited entry trawl fishery for which an IFQ system was implemented in 2011.
It is a medium sized fishery with revenues in excess of $50 million
only 105 vessels active in 2012.
It is almost certainly the most complex catch share fishery in the US with 29 separate IFQ stocks 
It is also the most tightly monitored and constrained IFQ fishery in the world. 
Vessels have 100% observer coverage and all catch of IFQ species must be balanced with quota pounds whether it is discarded or landed. Consequently discards have been nearly eliminated.




Quota Pounds Prices From Single-Species Cash Sales 2011-2013 
Average

OPTIMAL_YIELD_CATEGORY
 Price 

(simple) Count C.V.
 Price 

(simple Count C.V.
 Price 

(simple) Count C.V.
Pounds 

Tranferred
Arrowtooth flounder 0  2 85% 0.01$     8 75% 37,825           37%
Bocaccio rockfish South of 40°10' N. 3 42% 1  0.20$     4 17% 1,972              14%
Canary rockfish 4 18% 1.49$    15 57% 3.09$     12 26% 245                 22%
Chilipepper rockfish South of 40°10' N. 3 36% 0.03$    7 63% 0.02$     8 62% 31,641           26%
Cowcod South of 40°10' N. 2 10% 2 101% 3 0% 16                    9%
Darkblotched rockfish 0.40$    4 119% 0.22$    6 49% 0.53$     10 51% 2,379              39%
Dover sole 0.05$    5 74% 0  0.00$     3 107% 131,136         35%
English sole 0  0  0 2%
Lingcod 2 77% 0.05$    4 37% 1 8,701              19%
Longspine thornyheads North of 34°27' N. 0.04$    5 84% 0.05$    12 55% 0.05$     15 46% 13,929           52%
Minor shelf rockfish North of 40°10' N. 1  2 23% 0 1,412              5%
Minor slope rockfish North of 40°10' N. 0.43$    3 92% 0.04$    4 14% 0.03$     3 55% 9,375              23%
Minor shelf rockfish South of 40°10' N. 0  2 13% 0.04$     5 23% 4,819              14%
Minor slope rockfish South of 40°10' N. 0.05$    7 85% 0.03$    7 35% 7 12% 8,286              26%
Other flatfish 0% 1  27,761           17%
Pacific cod 0.05$    11 28% 0.02$    9 52% 1 48,853           24%
Pacific halibut (IBQ) North of 40°10' N. 1.31$    5 45% 1.19$    10 19% 1.76$     21 51% 1,072              34%
Pacific ocean perch North of 40°10' N. 3 69% 3 56% 0.75$     14 45% 1,478              43%
Pacific whiting 0.02$    29 71% 0.04$    64 31% 0.04$     54 43% 142,373         98%
Petrale sole 0.34$    38 29% 0.40$    20 12% 0.25$     50 32% 9,255              95%
Sablefish North of 36° N. 1.06$    58 41% 1.04$    47 36% 0.88$     66 17% 10,265           95%
Sablefish South of 36° N. 0.76$    62 54% 1.05$    31 9% 0.26$     8 31% 7,479              48%
Shortspine thornyheads North of 34°27' N. 2 70% 0.05$    9 59% 0.05$     10 46% 15,611           53%
Shortspine thornyheads South of 34°27' N. 0.17$    3 58% 1  3 830                 8%
Splitnose rockfish South of 40°10' N. 0  1  0 16,500           3%
Starry flounder 0  0  0 -                  1%
Widow rockfish 0.44$    6 62% 0.34$    9 57% 0.53$     10 45% 4,117              42%
Yelloweye rockfish 4 105% 21.76$ 9 33% 29.58$   11 53% 8                      7%
Yellowtail rockfish North of 40°10' N. 1  0.01$    10 41% 0.03$     6 14% 20,380           28%

2011 2012 2013
Average 
% Used

Presenter
Presentation Notes
Only a few species have a substantial number of single-species priced transactions
Only a few of the main target species have prices that appear to be in line with the underlying value of the quota. 
Unlike British Columbia, prices for a few of the overfished rockfish species have risen well above ex-vessel price
However, it seem likely that these prices may actually reflect the transactions costs for the seller which get embedded into the price (e.g. a sale of yelloweye rockfish that is $30 per pound but is only for 10 pounds for a total of $300 much of that $300 may be just compensation for the transaction itself).
Efficient prices would presumably be near zero since the majority of quota is unused – supply in aggregate substantially exceeds the quantity demanded.



Average Sablefish Ex-vessel Prices 

U.S. Department of 
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Before the IFQ program, there were separate LE fisheries for Trawl and fixed gear (pots and longlines). Starting in 2011, some people that had traditionally fished in the fixed gear fishery came over with longlines and some trawlers started using pots. Trawlers always earnest the lowest price because of product quality and size. There was a peak price in 2011.



Estimated Median Value of Sablefish (trip data) 

Net Revenue Per Pound of Sablefish 2011 2012

Trawl 2.41$          1.96$          

Pot 1.41$          0.57$          

Longline 1.11$          0.97$          

Net Revenue Per Day

Trawl 3,123$       2,340$       

Pot 3,146$       1,340$       

Longline 2,513$       2,352$       

Presenter
Presentation Notes
Our analysis of net revenue generated per pound of sablefish quota suggests values above $2 per pound for Sablefish in the trawl fishery and somewhat lower values in fixed gear fisheries but quota pound prices only average around $1 per pound. Two things stand out. (1) quota was being transferred from trawl to fixed gear in the market despite the fact that it appeared to have more value in the trawl fishery. (2) quota pound prices were well below the net revenue that could be generated with an additional pound of sablefish. Caveat is that we assume quota for other species caught with sablefish in the trawl fishery has no value or opportunity cost.
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Profitabilty varies substantially over trips and over vessels and there is overlap in values between sectors. It is not clear to me, with this heterogeneity and stochasticity in profits per trip, what the efficient price should actually be. While in principal it is marginal value it is not clear how you would determine what that is in practice.



Conclusions on Pacific Groundfish Quota Market 

• The quota pounds market is thin but is still 
developing 

• Most transactions are barter, package sales or other 
trading mechanisms making price discovery difficult 

• High price dispersion and not enough priced trades 
to look at within-year prices trends 

• Evidence that quota pound prices for sablefish are 
well below true value 

• Efficient market? Not yet. 
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To sum up, the quota pounds market in the Pacific groundfish fishery is thin and developing slowly
Single species cash trades are only a small part of market activity – barter, package sales and swaps and other trading mechanisms are common making price discovery difficult
There are few cash sales and high price dispersion for all but a few key target species
Quota pound prices for sablefish do not appear to reflect the profits that can be generated with the quota 
Prices for some species with small quantity trades probably reflect high transactions costs rather than the value the catch right would have in an efficient market.
In sum, the quota market does not appear to be efficient and the prices may not be a good measure of value.




Catch Share Systems in Federally Managed US Fisheries 

Region 
 

Fishery Year Implemented 
Type of  
Catch Share 

North Pacific  Western Alaska Community Development Quota 1992 CDQ 
  North Pacific Halibut & Sablefish 1995 IFQ 
  Bering Sea American Fisheries Act (AFA) Pollock 1999 CO-OP 
  BSAI King & Tanner Crab  2005 IFQ-IPQ/CO-OP 
  BSAI Non-pollock Groundfish Trawl CP (Amendment 80) 2008 CO-OP 
  Freezer Longline Coalition 2010 CO-OP 
  Central Gulf of Alaska Rockfish  2012 CO-OP 
Pacific  Pacific Coast Fixed Gear Sablefish  2001 IFQ 
  Pacific Coast Groundfish Trawl  2011 IFQ/CO-OP 
Gulf of Mexico  Gulf of Mexico Red Snapper 2007 IFQ 
  Gulf of Mexico Grouper and Tilefish 2010 IFQ 
South Atlantic  South Atlantic Wreckfish 1992 IFQ 
Mid-Atlantic  Surfclam & Ocean Quahog  1990 IFQ 
  Mid Atlantic Golden Tilefish 2009 IFQ 
New England  Northeast Multispecies Groundfish 2010 CO-OP (Sector) 
  General Category Atlantic Scallops 2010 IFQ 

 
Holland, D.,  E. Thunberg, J. Agar, S. Crosson, C. Demarest, S. Kasperski, L. Perruso, E. Steiner, 
J. Stephen, A. Strelcheck, and M. Travis. 2014. U.S. Catch Share Markets: A Review of 
Characteristics and Data Availability. U.S. Dept. of Commer., NOAA Technical Memorandum 
NMFS-F/SPO-145, 67 p. 
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An ad hoc working group formed with representation for all regions looked at quota markets in 15 catch share programs (all but CDQ)
We documented basic characteristics and data availability of quota markets in all US catch share programs




Availability and Quality of Price Information on  
QS and QP Transfers for US Catch Share Programs   

Source: NMFS Catch Share Market Working Group  

Fishery QS and QP Price Availability 

North Pacific Halibut & Sablefish  Both QS and QP prices 

Bering Sea and Aleutian Islands 
Pollock 

No price information collected  

Bering Sea and Aleutian Islands King & 
Tanner Crab  

Some prices for QS and QP 

Bering Sea and Aleutian Islands 
Groundfish (non-Pollock) 

No price information collected 

Central Gulf of Alaska Rockfish  No price information collected 

Pacific Coast Fixed Gear Sablefish  Some permit prices  

Pacific Coast Groundfish Trawl QP prices available for some more frequently traded species. No QS transfers allowed until 2014. No 
prices on permit transfers in at-sea whiting Co-ops. 

Gulf of Mexico Red Snapper Prices for both QS and QP transactions 

Gulf of Mexico Grouper and Tilefish Prices for both QS and QP transactions for more frequently traded species. 

South Atlantic Wreckfish Prices for QS but not for QP  

Surfclam & Ocean Quahog  No price information collected 

Mid Atlantic Golden Tilefish Price information collected but priced transfers insufficient to estimate QS or QP values 

Northeast Multispecies Groundfish QS not tradable but  QP prices from inter-Sector trades for most species  

General Category Atlantic Scallops Price information collected  
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We’ve found that no price data is collected on quota transfers in several of these fisheries including the oldest US IFQ system – Surf Clam / Ocean Quahog
In general, the newer catch share programs in New England, Gulf of Mexico and the Pacific Coast tend to be doing a better job collecting price data 
Except for Halibut/sablefish Relatively Alaska catch shares systems have very little price data, particularly for cooperatives
This important source of data for managers and stakeholders could clearly use some improvement.



Overall Conclusions 
• Efficient quota markets and pricing necessary to 

enable using quota prices to value marginal TAC 
allocations (at a minimum) 

• Markets are often thin, idiosyncratic, if they exist at all 
• Multispecies fishery and segmented markets may 

complicate valuation in many catch share fisheries 
• Little if any price data on most US catch share markets 
• Upshot: Catch share markets do not provide a viable 

approach to valuing most US catch share fisheries at 
the present time 
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Would Markets Yield Optimal Allocation? 
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