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Introduction
The growing demand for seafood and recreational opportunities has compelled the Gulf of Mexico Fishery Management Council to consider ways to efficiently allocate the red grouper resource. To assist in this endeavor, the Southeast Fisheries Science Center (SEFSC) is developing models to investigate the economic consequences of allocating the Total Allowable Catch (TAC) among competing user groups so as to maximize economic value to the fishery.  This document describes the progress to date on a model for the economic allocation of Gulf of Mexico red grouper between commercial and sportfishing interests.
In allocating the TAC between two competing sectors, total economic value is maximized when the incremental value gained by a sector receiving a larger allocation is just equal to the incremental value lost in another sector due to a corresponding smaller allocation. The use of the equimarginal principle to determine the economically optimal allocation among commercial and recreational sectors requires information how allocated harvest generates value in these components of the fishery. The next two sections describe the progress to date in estimating incremental or marginal value schedules for the recreational and commercial harvest of red grouper in the Gulf of Mexico.
Commercial Sector

To assess the incremental or marginal value of changing the commercial share of the TAC, several steps must be taken. First, we must estimate an incremental benefit function for the commercial fleet.  To this end, we foresee starting with a multispecies, vessel-level profit relationship for handline and longline vessels. This multispecies profit function will help us accommodate fishermen’s ability to target among different species, and will be estimated as a function of input and output prices, harvest levels, effort levels, and vessel characteristics such as vessel length. Additional variables such as time of year, area fished, county landed, presence of seasonal and fishery closures, and weather indexes will also be considered. Seasonal and area variables are important because they capture changes in stock abundance and availability. Port or county landed can be an important factor in identifying diverse targeting behaviors among regions.  Closure and weather variables may account for limitations that affect fishermen’s ability to target certain species or that prevent fishermen from harvesting altogether. The accumulated cyclonic energy (ACE) index will be used as a measure of the intensity and duration of Atlantic named storms and hurricanes occurring during a given season.
We will estimate individual vessel profit functions, and then aggregate them to derive a fleet-wide profit function. Once the fleet level profit function is constructed, we will calculate the marginal (or incremental) benefit to the commercial fleet as we change the commercial sector allocation of the TAC. This will enable us to construct a marginal benefit schedule for the commercial sector as a function of the commercial TAC. Finally, this marginal benefit schedule will be compared with the marginal benefit schedule from the recreational sector. 
In developing the commercial fishery model we anticipate drawing from four databases. The first data source is the Gulf of Mexico Reef Fish, South Atlantic Snapper-Grouper, King and Spanish Mackerel, Shark and Atlantic Dolphin and Wahoo logbook database. The logbook database contains trip-level information on species landed, crew size, area fished, county landed, and gear-specific fishing effort. In 2005, the logbook program began collecting limited economic information on a subset of the Gulf of Mexico reef fish fleet. The economic add-on elicits information about fuel, bait, ice and miscellaneous expenses as well as payments to captain and crew. 

The second database to be consulted is Florida’s Marine Fisheries Trip Ticket database, which collects trip-level landings, prices, crew size, area fished, county landed, and gear-specific fishing effort. There are several key differences between the federal logbook and Florida trip ticket databases. First, the logbook program is the only program that collects cost information. Second, the Florida trip ticket program is the only program that collects trip-level prices. Last, the Florida trip ticket program offers a finer spatial resolution about area fished relative to the logbook program. Specifically, the Florida trip ticket program distinguishes between inland waters, inshore state waters, offshore state waters, and federal waters whereas the logbook program simply reports Gulf of Mexico statistical grid areas, which encompass both state and federal waters. 

A third database to be consulted is the Accumulated Landings System (ALS). This database contains information about the quantity and value of landings sold to seafood dealers. Imputed monthly prices from this database are merged with the logbook database to estimate trip-level revenues. 
The last database consulted was the Permits Information Management Systems (PIMS), which contains data about permits and vessel characteristics such as vessel length, water displacement (gross registered tonnage) and engine propulsion (hp). Vessel characteristics may prove useful to account for differences among boats in harvest rates, costs and profits.
Sportfishing Sector

In practice, we do not have a direct measure of the net economic value of the total allocated recreational catch (TARC). Nor do we have direct market measures of the marginal value of different TARC levels. This is because value in the recreational sector is derived from the fishing experience rather than the sale of harvest. For-hire operators sell this experience in the markets for charter and head boat services. Private anglers combine their time and purchases to produce their own recreational fishing experience (Bockstael and McConnell 1981; McConnell and Sutinen 1982). In either case, though, it is reasonable to assume that changes in allocations signal changes in expectations about recreational fishing quality. The goal of the valuation analysis is to determine how anglers and for-hire operators respond to changes in fishing quality, and how this affects the value of the fishing experience.
The existing research on the value of grouper fishing to recreational anglers in the Gulf of Mexico is summarized in Table 1. Platt (1989) estimated the willingness-to-pay of charter boat anglers in Destin, FL for a one grouper increase (going from ~2 to 3 fish) in average keep per trip at $6.25. Haab et al. (2001) estimated that west Florida anglers would be willing to pay $4.14 per trip for a one fish increase (going from ~2 to 3 fish) in any grouper or snapper species. No values are shown for the Whitehead and Haab (2001) study because the results were inconclusive.
  
Note that none of these studies focused specifically on red grouper. Furthermore, the two studies with value estimates only indicate the change in value per trip as the average keep increases or decreases from around two fish. The marginal value per fish for other keep rates is unknown, but the methods used in the studies generally require that value per fish is constant per trip.  That is, the marginal value of going from 2 fish to 3 fish, for example, is the same as going from 1 fish to 2 fish, or from 3 to 4 fish. We need information about the marginal value per fish to the sportfishing sector over a range of allocations and harvest per trip.
The net economic value of the recreational sector is defined in terms of the value accrued to anglers and for-hire operators. However, given the lack of information linking fishing quality (i.e., catch) with costs in the for-hire industry, we proceed with an approach that measures the value of changes in the TARC to private anglers and for-hire customers.
  Our approach infers value by observing sportfishing behavior under different levels of the TARC. Specifically, we are developing an econometric model to measure the demand for sportfishing trips from the top red grouper counties in the Gulf of Mexico as a function of distance to the counties and the county catch rates.
  The model will identify a formal relationship, if any, between the demand for sportfishing trips and the quality of red grouper fishing as defined by catch rates. Information about this relationship can be used to trace out the marginal value of the TARC at different allocations. To date, we have defined the study area, assembled the appropriate data from the Marine Recreational Fishing Statistics Survey, and begun preliminary testing of the econometric model of sportfishing demand.
Summary
This document described the SEFSC progress on a model for the economic allocation of red grouper between commercial and sportfishing harvest in the Gulf of Mexico.  The equimarginal principle was introduced as a way of determining the economic efficiency of a given harvest allocation. We emphasized that information on the marginal or incremental value of red grouper harvest is necessary in order to use this economic principle to guide allocation decisions. The progress report described, in general terms, how the information on marginal value schedules would be estimated for the commercial and sportfishing sectors.
The next progress report will be completed in time for the May 2007 meeting of the Gulf Council Socioeconomic Panel (SEP).  The SEP will receive a detailed description of the methods, data, and preliminary results for scientific review.  The comments and recommendations of the SEP will be incorporated into the models.

In closing, it is important to note that the relative value of any given allocation of the red grouper harvest will depend not only on the amount allocated to each sector, but also on the way in which the allocations are implemented and enforced.  For example, the economic value of an allocation implemented with changes in trip and bag limits could be substantially different than the value of the same allocation implemented with changes in season lengths. Therefore, both the allocation amount and implementation decisions should be considered and evaluated together. 
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	Table 1. Marginal Values for Grouper in the Gulf of Mexico

	Study

(Data)
	Species
	Mode/ Region
	Method
	Average Keep per Trip
	Mean WTP Unit/Angler
	Value (2004$)

	Platt

 (1985)
	Grouper
	Charter/ Destin
	Travel Cost
	2.16
	1 fish increase in average keep per trip 
	$6.25

	Haab et al. (1997)
	Grouper/ Snapper
	Private/ WFL
	Random Utility
	2.01
	1 fish increase in historic keep per trip
	$4.14

	Whitehead and Haab (1997)
	Gag
	Private/ FLGOM
	Contingent Valuation
	??
	Option to avoid 1 fish bag decrease/day
	??



















































































� The range of prices for the option to keep one more gag grouper per trip was negative and contained zero within a 95% confidence interval. 


� This implies an assumption of constant (long run) costs and perfectly elastic supply in the market for for-hire services.


� This formulation is consistent with the so-called travel cost model of recreation demand (Ward and Beal 2000).
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