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Pr ef ace

Thi s annotated bibliography was initially devel oped fromliterature
related to the econom cs and biology of the Gulf of Mexico and south Atlantic
shrimp fisheries. In the process of assenmbling this information, it becanme
apparent that nmuch of the research done for other fisheries and in other
fields of econom cs had relevance to the econom ¢ and bi ol ogical problems in
the shrimp fishery. For exanple, an analysis to address the policy
i mplications of bycatch discards in the Gulf of Mexico shrimp fishery would
draw on research done by fishery biologists, descriptions and anal yses of the
problemin other fisheries around the world, and the econom c analysis of air
and water pollution. As a result, the bibliography became much nore extensive
then originally planned. While not neant to be a conprehensive |listing of al
fisheries related econom c and bi ol ogical research, hopefully, it will serve
as a useful reference for researchers attenmpting to analyze proposed fishery
managenment regul ati ons.

The abstracts, where possible, were taken directly fromthe cited
articles and books. An index of author names by subject has been included in
this annotated bibliography that will be updated as new i nformation becomes
avail able. Individuals interested in having specific references included in
future editions may do so by sending a copy of the article or text to the
Sout heast Regional Office in care of the editor. This information is also
avail abl e on diskette for |IBM compatible personal conputers

I would like to extend my appreciation to the people who assisted in
this project. I would like to acknow edge Richard Raul erson, Assi stant
Regi onal Director for Econom cs and Trade Anal ysis, Southeast Regional Office
Nati onal Marine Fisheries Service for his support of this project and whose
idea it was to assemble and publish the information. Dr. John Vondruska
provided the information on shrimp processing and situation and outl ook
reports for shrinmp. The staff at the NOAA library in Silver Spring, Maryl and
tracked down nmost of the literature cited in the bibliography. Lastly,
appreciate the help of the authors who provided copies of contract reports,
staff reports, and other "gray" literature that | could not find el sewhere
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Annot at ed Bi bl i ography

Abbas, L. (1977). Mo Eel or Not to Eel: An Econom c Analysis of a Part-Tinme
Eel Fishing Enterprise. 0O Sea Grant Publication UNC-SG 77-02, Center for
Urban Affairs and Community Services, Information Report No. 1, N.C.
State University, Raleigh, North Carolina, February, 8 pp.

This analysis is intended to provide basic information on the fishery
and to serve as a framework useful in deciding whether to enter the ee
fishery.

Abdul | ah, Ni k Mustapha R., Jabatan Ekonom Sunmber Asli, Fakulti Ekonom dan
Pengurusan (1995). Mowar ds an Integrated Fisheries Information System
in Malaysia. O Marine Resource Econom cs, 10(3):312-320.

The authors propose a fisheries information data systemto inprove
fishery management decisions in Malaysia. A description of the existing
fishery information data base is critiqued and recomendati ons for inmproving
it are provided

Abl e, Kenneth W and Susan C. Kaiser (1994). Synt hesi s of Summer Fl ounder
Habitat Parameters. 0O Decision Analysis Series No. 1, NOAA Coastal Ocean
Program Coastal Ocean Office, National Oceanic and Atnospheric
Adm ni stration, 1315 East West Hi ghway (NCOP), Silver Spring, M, May.

This docunent first presents an overview of the econom c inportance and
current status of sunmer fl ounder. It then summari zes our present state of
knowl edge of summer flounder distribution, life history patterns and stock
identification. This is followed by a synopsis of habitat requirements during
each life history stage. For convenience, this is presented by genera
habitat as offshore eggs, offshore | arvae, estuarine |arvae, estuarine
juveniles, offshore juveniles, and estuarine and offshore adults. In severa
instances, previously undigested data sets are analyzed to provide nore
detailed information, especially for estuarine juveniles. The information is
then discussed in terms of its relevance to resource nanagers.

Abrams, Burton A. (1985). The Expansion of Fishery Jurisdiction: Fishery
Interests and Congressional Voting. 0O Marine Resource Econom cs
2(2):143-152.

The Magnuson Fishery Conservation and Management Act of 1976 greatly
broadened the scope of U. S. fishery regulation. MWhile the act contained a
variety of features, its primary and certainly nost controversial provision
expanded the regul ated fishing zone from 12 to 200 mles. This paper
identifies the primary gainers and |losers fromthe act and assesses their
roles in influencing the legislative outcome. The voting behavior of
congressional representatives is analyzed by nulti variate probit analysis to
quantify the influences of the major |obbying groups.

Abramson, Norman J. and Patrick K. Tomlinson (1972). "An Application of
Yield Models to a California Ocean Shrimp Population."” Fishery
Bulletin, 70(3):1021-1041.

Two types of yield nmodels were utilized to analyze fishery data from
California's northern nost bed of ocean shrinmp, Pandalus jordani. The
Schaefer form of the stock production model was applied to catch and effort
data for the years 1954 through 1969. Age-structured catch data for 1955
t hrough 1968 were anal yzed by the Murphy method to obtain nmortality rates and
bi omass estimates. Catchability coefficients and a growth curve were al so
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estimted. Attenpts to fit spawner-recruit models to estimtes obtained from
the age-structured catch data were inconclusive; so, age specific nmortality
and growth estimtes were only used to fit a yield-per-recruit nodel. After
conmparing the results fromthe two models, the Schaefer nodel was deemed nost
suitable for managing this fishery. The model estimated the maxi num
sustainable yield at 2.46 mllion pounds. A strategy for managing the fishery
under a quota system was proposed

Acheson, James M (1984). "Government Regul ati on and Exploitive
Capacity: The Case of the New Engl and Groundfishery." Human
Organi zation, 43(4):319-329.

The U.S. Fisheries Conservation and Management Act was designed to
control the exploitation of commercial marine species. However, during the
first two years after this act went into effect in New England in 1977, the
overall econom c and regulatory environment sent fishermen a m xed set of
signals. Some factors, including aspects of regulation, stimulated expansion
of the groundfishing fleet; others had the opposite effect.

Two surveys indicated fishernmen were unhappy with the regul ati ons and
bel i eved federal regulation would drive them out of business and lead to the

dem se of the industry. However, a study of the fleet uncovered the fact that
fishermen were purchasing bigger, more versatile boats equi pped with nore
sophi sticated el ectronic gear. In addition, the number of ground fishing

boats increased dramatically. Regul ati ons were only one of a number of
factors influencing the decisions of fishermen. The age of the fleet,
increased catches and prices for fish, the increase in conpetition due to the
quota regul ations thensel ves, and the economc difficulties in other fisheries
all played a role. The fact that regulation helped to produce a fleet with
more capacity to exploit fish stocks raises some key questions about ways to
generate effective, equitable resource management policies.

Adams, Charles M (1984). "Price Dynamics in the U. S. Shrimp Market."
Ph. D. dissertation, Department of Food and Resource Econom cs
Uni versity of Florida, Gainesville, FL.

Under st andi ng the mechani sm of price determ nation in a dynam c setting
is imperative to formulating effective policy and assessing price inmpacts at
each market level. This study exam nes the monthly and quarterly price
determ nation process for raw-headl ess shrinmp of the 31-40 and 21-25 size
cl asses. Price response between market |levels for both size classes was found
to be symmetric. However, policy measures that alter the quantity or size
di stribution of shrinp through inmport quotas, tariffs, or seasona
restrictions, will have a greater price inmpact on the smaller shrinp.
Increased supplies of maricultural shrimp will have a greater relative price
i mpact on the 31-40 size cl ass.

Adanms, Charles M (1985). "Selected Econom cs Research Needs of the
Gul f and South Atlantic Shrimp Industry -- A Wrkshop." Sunmary
of a workshop held September 12-13, 1985, Madeira Beach, Florida
Techni cal Paper No. 42, Project No. SGEP-8, Grant No. NA85AA-D-
SG059, Novenber, 55 pp

The wor kshop report focuses on (1) the impact of the devel opnment of
foreign shrimp mariculture on the various sectors (production, processing
whol esaling, etc.) of the domestic shrinp industry, (2) the inmpact of future
devel opment of seafood based anal og products and surim on the domestic shrinmp
industry, and (3) the status of and problens associated with the devel opment
and i mprovement of econometric and bioeconom ¢ modeling efforts concerning the
domestic shrinp industry.



Adams, Charles M (1987). "Yellowfin Tuna: Trends in Production and
Val ue." Staff Paper 308, Food and Resource Econom cs Department,
Institute of Food and Agricultural Sciences, University of
Fl ori da, Gainesville, Florida, May, 20 pp

The purpose of this paper is to briefly describe the trends in
production, prices, and value of yellowfin tuna in the Gulf and south Atlantic
region, virtually all of which is destined for the fresh market. Yel | owfin
production activities in the Gulf and south Atlantic region will be addressed
with respect to world and total U. S. yellowfin | andings. I n addition, recent
trends in fresh/frozen yellowfin tuna inports will be exam ned

Adams, Charles M (1993). "A Prelim nary Assessment of Ex-vessel Price
Movements in the South Atlantic Rock Shrimp Fishery." Report to
the Staff of the South Atlantic Regional Fisheries Management
Counci |, November 23, 13 pp

The primary objective of this study is to exam ne the dockside pricing
structure of rock shrimp and determ ne if dockside prices per pound are an
i ncreasing function of size of shrimp. Secondarily, the inportance of demand
shifters (income and availability of substitutes) in the determ nation of
dockside prices is determ ned. The benefits of a closure that allows shrinmp
to grow into the |arger size category is questionable because of the long life
of the rock shrinp (20-22 nonths) and the common property nature of the
fishery.

Adams, Chuck (1996). Bn Overview of the Commercial and Recreationa
Fi sheries Industries Wthin the Gulf of Mexico. O The Southern Business
and Economi cs Journal, 19(4):246-260.

Thi s paper provides a brief descriptive overview of the comercial and
recreational fishing industries in the Gulf of Mexico. The inportance of each
industry within the Gulf region and relative to the U S. is addressed. Trends
in |landings, effort, and participation are discussed. State specific data
will be provided where possible. In addition, the current management
structure which is charged with establishing policy and regulating the marine
fisheries resources within the state and federal waters of the Gulf of Mexico
is described. Finally, current problematic issues and opportunities
concerning the commercial and recreational fisheries in the Gulf region are
di scussed.

Adams, Charles M and Fred J. Prochaska (1985). "Principle Economc
Factors Determ ning U . S. Shrimp Prices at Alternative Market
Levels." Draft report, Tropical and Subtropical Fisheries Tech

Conf. Proceedings.

This paper (1) reviews trends in prices, margins, and market shares for
21-25 and 31-40 count (tails per pound) raw, headl ess shrinp, (2) determ nes
the direction of price flows and the nature of upward and downward price
response between ex-vessel, whol esale, and retail market |evels, and (3)
determ nes the factors affecting prices for the two size classes at the three
mar ket | evel s.

Adams, Charles M and Frank J. Lawlor, 111 (1988). "Trends in the
I nportation of Selected Fresh and Frozen Seafood Products into the
Sout heastern United States." Draft report, Department of Food and

Resource Econom cs, University of Florida, Gainesville, FL.

Thi s paper describes the general trends in inmports for selected seafood
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products arriving at Southeastern U S. ports of entry. These trends are
di scussed in ternms of volumes, seasonality, fresh versus frozen, product form
and country of origin. The major ports of entry are identified

Adams, Darius M, Richard W Haynes, George F. Dutrow, Richard L
Bar ber, and Joseph M Vasievich (1982). "Private Investnent in
Forest Management and the Long-Term Supply of Timber." American
Journal of Agricultural Econom cs, 62(2):232-241

Ti mber supply behavior of private forest owners is a major uncertainty
in long-term forest product market projections. A model of private supply is
devel oped that explains both harvest and forest management investnent
deci sions. Conparison of two fifty year projections, one assum ng constant
management intensity and a second using the harvest investnment nodel
indicates that projected |levels of investment would have little inpact on
mar kets prior to the year 2000, stabilize real wood product prices after 2000,
elimnate softwood |unmber inmports by 2030, and expand the dom nant rol e of
sout hern forest regions in wood product markets.

Adams, Douglas H., Mchael E. Mtchell, and G enn R. Parsons (1994).
Seasonal Occurrence of the White Shark, Carcharodon carcharias, in
Waters off the Florida West Coast, with Notes on its Life History. 0O
Marine Fisheries Review 56(4):24-28.

The white shark, Carcharodon carcharias, is considered rare in the Gulf
of Mexico; however, recent |ongline captures coupled with historical |andings
informati on suggest that the species occurs seasonally (winter-spring) within
this region. W exam ned a total of seven adult and juvenile white sharks
(185-472 cmtotal length) captured in waters off the west coast of Florida
Commercial longline fisheries were nmonitored for white sharks during all
nont hs (1981-94), but this species was captured only from January to April
Al'l white sharks were captured in continental shelf waters from 37 to 222 km
of f the west coast of Florida when sea surface tenperatures ranged from 18.7°
to 21.6°C. Dept hs at capture locations ranged from 20 to 164 m Fi shing gear
typically used in Gulf of Mexico offshore fisheries may not be effective at
capturing this species, and the apparent rarity of white sharks in this area
may be, in part, a function of gear bias

Adasi ak, A. (1979). "Alaska's Experience with Limted Entry." J. Fish
Res. Board Can., 36:770-782.

The goals and structure of the limted entry programin Alaska were
defined by the political, social, economc, and biological climtes in which
the program was i nmplemented. This paper outlines how these considerations
formed the program and di scusses the inpacts of the program and the problens
involved in its inplementation. Other possible modes of approaching entry
limtation are discussed in relation to the possibility of limting some
currently unlimted fisheries.

Addel man, Sidney (1962). "Orthogonal Main-Effect Plans for Asymmetrica
Factorial Experiments."” Technometrics, 4(1):21-46

Pl ans for asymmetrical factorial experiments that permt uncorrel ated
estimates of all main effects when the interactions are negligible are
described. The construction of these plans is based upon the principle of
proportional frequencies of the factor |levels. The possibilities of blocking
these main effect plans, the random zation procedure and the method of
anal ysis are presented



Addel man, Sidney (1962). "Symmetrical and Asymmetrical Fractiona
Factorial Plans." Technometrics, 4(1):47-58

Procedures for constructing plans that permt uncorrelated estimation of
all main effects and sone specified number of two factor interaction effects
are devel oped for symetrical factorial arrangenments. These plans can then be
adjusted to yield plans with simlar properties for asymmetrical factoria
experi ments.

Adkins, Gerald (1990). "A Comprehensive Assessnent of Bycatch in the
Loui si ana Shrinp Fishery." Final report, MARFIN Grant No. NA89WC-
H- MFO06, Loui siana Department of W Ildlife and Fisheries, Office of
Fi sheries, Post Office Box 189, Bourg, Louisiana

This project was designed to survey nearshore, inshore and wi ngnet
shrimp fishermen in coastal Louisiana, and assess the nunmber, species

conmposition, and weight of all incidentally caught organisns. The project
objective was to assess the groundfish bycatch of the Louisiana shrinp
fishery, including effects of gear type, season, and |ocation. In trawl s, an
average fish/shrinp ratio by weight was 3.21:1, yielding an estimted tota
annual bycatch of 228 m|lion pounds. The report contains a review of
previously conducted bycatch trawl survey results and suggestions for reducing
bycatch discarding including utilization, reduced trawl time, and limted
entry

Agardy, M Tundi (1994). Ol osed Areas: A Tool to Conplenment Other Forms of

Fi sheri es Management. O In Karyn L. Ginmbel (ed.) Limting Access to
Marine Fisheries: Keeping the Focus on Conservation, Center for Marine
Conservation and the World WIdlife Fund, Washington, D.C

The use of closed areas in fisheries, also known as harvest refugia
presents an effective way to conserve stocks and habitats threatened by over
exploitation, destructive fishing, and indirect degradation caused by
pollution or the trickle down effects of poor resource managenment in the
vicinity. Such area closures may be established as a fisheries management
tool, or may be a conponent of a wider array of spatially defined managenment
measures such as exist in a nmultiple use protected area, a biosphere reserve,
or a coastal managenment plan. Among the benefits that the designation of
cl osed areas accrue are conservation of stocks and species, maintenance of
genetic diversity, protection of spawning stock biomass, reduction in growth
overfishing, sinplicity in being able to explain the managenment neasure,
relative ease of enforcement, provision of a baseline to nonitor condition of
stocks and the productivity or health of the ecosystem and insurance agai nst
managenment fail ure. By providing a means to target differential pressures
applied to different stocks and different age groups, the closed area
desi gnation cones closest to approximati ng ecosystem based, conprehensive

management . However, the potential high costs relating to exclusion of
certain users, the mechanics of boundary delineation, scientific uncertainties
relating to identification of ecologically critical areas, |ost opportunity,
and the spill over of potentially increasing fishing pressure outside the

limts of the closed area all necessitate that managers eval uate costs and
benefits carefully before using closed areas to conplenent other forms of
fisheries managenent.

Agnell o, Richard J. and Lawrence P. Donnelley (1976). "Externalities and
Property Rights in the Fisheries." Land Econom cs, 52(4):518-529

In fisheries subject to a grounds quality externality, such as the
oyster industry, the establishment of exclusive user rights may actually | ead
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to increases in enmployment. An econonmetric analysis demonstrates that
productivity fromthe oyster grounds is |larger under a property rights system
relative to a comon property resource, but no enpirical evidence is offered
that supports the theoretical conclusion that enployment will increase

Agnell o, Richard J. and Lawrence P. Donnelley (1976). "Prices and
Property Rights in the Fisheries." Southern Econom c Journal
42(0Oct.):5253-262

When fish harvesting is treated as a conmmon property resource
di stortions occur in the intraseasonal production patterns of the industry in
the formof relatively large intraseasonal price variation with conmon
property when no private property alternatives exist. When both private and
common property supplies are present, common property price distortions take
the form of |ower ex-vessel prices.

Agnell o, Richard J. and Yungi Han (1993). *"Substitute Site Measures in
a Varying Paranmeter Model with Application to Recreationa
Fishing." Marine Resource Economi cs, 8(1):65-77.

Thi s paper enploys a varying parameter travel cost model to determ ne
the econom c valuation of fishing trips and catch for a sanple of Long Island
angl ers. Substitution measures in the model are characterized in ternms of the
number and the quality of proximate alternative sites. This treatnment of
substitution as a site rather than an individual characteristic helps to
define a site's uniqueness and in addition provides a feasible means of
capturing substitution effects when measures of substitution at an individua
|l evel are not avail abl e. Per trip consumer surplus and changes in consuner
surplus due to catch changes are conputed and distinguished by controls for
the availability and quality of substitute sites. Consumer surplus and the
val uati on of changes in catch are found to be substantially | ower when
controlling for substitution effects which is in agreement with nost previous
st udi es.

Aguirre International (1996). Bn Appraisal of the Social and Cultura
Aspects of the Multispecies Groundfish Fishery in New England and the
M d- Atl antic Regions. O Contract Nunmber 50-DGNF-5-00008, Nationa
Oceani ¢ and At nospheric Adm nistration, 1315 East-West Hi ghway, Room
14529, Silver Spring, MD.

Aguirre International was engaged to report on the social and cultura
aspects of the nultispecies groundfish fishery (MGF) in New England and the
M d- Atl antic by ascertaining community dependence on the MGF, providing
informati on on the denographics of the fishing industry, identifying socia
science data bases that could be used in subsequent studies and devel oping a
classification systemthat will aid in predicting the social inpacts of the
changing fishery regul ations on fishery dependent communities.

Ahsan, A.E., J.L. Ball, and J.R. Davidson (1972). Costs and earnings of Tuna
Vessel s in Hawaii. 0O UNIHI-SEAGRANT- AR-72-01, University of Hawaii Sea
Grant Program July, 22 pp

The study attempts to assess the cost-earnings situation of both the aku

(skipjack tuna) and ahi (other tuna) fleets. Cost-earnings data were derived
primarily from personal surveys of boat owners and fishernmen. It is hoped
that this study will throw Iight on some aspects vital to the inmprovenment of

the tuna industry in Hawaii

Aillery, Marcel P., Paul Bertels, Joseph C. Cooper, M chael R Moore, Stephen
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J. Vogel, and Marca Wei nberg (1994). Sal mon Recovery in the Pacific
Nort hwest, A Summary of Agricultural and Other Economic Effects. O
Agriculture Information Bulletin Number 699, Econom ¢ Research Service
United States Department of Agriculture, June

Measures that will be taken in the Pacific Northwest to recover three
Snake River wild salnon runs protected under the Endangered Species Act and to
i mprove the Colunbia River Basin salmon fishery as a whole will result in

vari ous benefits and costs to the Northwest economy. This repot, which

descri bes the principal findings of a |arger USDA study, analyzes the effect
of Snake River managenent alternatives on agricultural production, profit, and
resource use in the Northwest. Measures exam ned include reservoir drawdown
along the Lower Snake River and irrigation water supply reductions in the
Upper Snake River Basin. For the Northwest region, adjustments in
agricultural crop production cause producer profit to decrease by less than

$10 mllion per year (less than 1 percent in baseline profit) under five of
the seven scenarios. Two scenarios would reduce profit $30-35 mllion per
year (2-3 percent of baseline). This report also exam nes secondary i npacts

on regional income and enpl oyment that result fromthe adjustnents in
agricultural production. Agricultural enmployment could decrease by 50 to
2,600 jobs, depending on the scenario, while total enployment could decrease
by 600 to 5,500 j obs. Finally, this report discusses selected economic
benefits of salmon recovery, including inprovenments in commercial and sport
fishing.

Ajuzie, Emmanuel 1.S., Raynond J. Rhodes, James C. Hite, and Mark S
Henry (1989). "The Econom c¢ | nmpact of South Carolina's Commerci al
Shrimp Industry, 1987." Technical Report 70, Marine Resources

Di vi sion, South Carolina WIldlife and Mari ne Resources Departnent,
Charl eston, South Carolina and the Department of Agricultural
Economi cs and Rural Sociol ogy, Clenmson University, Clenson, South
Carolina, June

An input-output model is used to assess the econom c inmpact of the
commercial shrinp fishery on South Carolina and subregions within the state
specifically 1) output ($31.4 mllion in sales), 2) total income ($16.3
mllion), 3) value-added ($17.8 mllion), and 4) enploynent (1,672 seasona
and full-time jobs).

Al berini, Anna (1995). Opti mal Designs for Discrete Choice Contingent
Val uati on Surveys: Single-Bound, Doubl e-Bound, and Bivariate Models. 0O
Journal of Environmental Economics and Managenment, 28:287-306

This paper finds the designs for discrete choice contingent valuation
surveys that maxi m ze the precision of a statistic of interest about the
public 8 willingness to pay (WIP) for a change in the environmental quality,
such as median WIP. An optim zation problemis set up, in which the
efficiency of the estimate of median WIP (or a related concept) is the
obj ective function to optimze with respect to the survey design (i.e., the
set of bids offered to the respondents). In deriving the optiml designs, we
consi der alternative econometric models, such as the basic 8ingle-bound O
nodel that uses the responses to the first payment question, the traditiona
interval data (or double-bound ) nodel for surveys with a follow up paynment
question, and the recently proposed bivariate binary response nodel.

Simul ations are carried out to conmpare the alternative design principles and
assess their performances with respect to the statistic of primary interest,

medi an WPT, and other welfare measures, such as mean WIP. COther designs that
are constructed ad hoc are al so exam ned



Al cala, A . C. and G R. Russ (1990). B Direct Test of the Effects of
Protective Management on Abundance and Yield of Tropical Marine
Resources. 0O J. Cons. Int. Explor. Mer., 46:40-47.

Despite a vast body of traditional know edge on management of marine
resources in the tropics, there are few direct tests utilizing manipul ative or
natural experiments of the effect of protective management on the abundance of
mari ne resources and, more inmportantly, their yield. This paper reports on a
natural experiment that makes such a direct test. Approximately 25% of the
sub-tidal coral reef of Sumilon Island (total reef area to 30 misobath = 0.5
square km in the central Philippines was protected fromall fornms of
exploitation from 1974 until May 1984. Cessation of protective managenent | ed
to fishing of the entire coral reef. This resulted in a significant reduction
in abundance within the previously protected area of the fishes which
constituted the majority of the yield fromthe reef. Catch per unit effort
measure over a one year period eighteen nmonths after protective management
ceased was significantly |less than that measured over a one year period before
protecti ve managenment ceased. There was a decline of 54% in the total yield
of reef fishes from Sumlon |Island reef between 1983/1984 and 1985/ 1986
despite the fact that only 75% of the reef was fished in 1983/1984. The yield
fromtraps and gill nets (approximately 64% of the total yield) fromthe whole
reef in 1985/1986 was significantly |less than the average yield of the
nonreserve (75% of the reef) measured during three of the years of protection
Simlarly, the yield fromtraps (approximately 45% of the total yield) in
1985/ 1986 was significantly |less than the average yield of the nonreserve (75%
of the reef) nmeasured during six of the years of protection. Protective
management mai ntai ned hi gh abundances of fishes in the reserve and
significantly higher yields to fishermen from areas adjacent to the reserve.

M gration of adult fish fromthe reserve to the nonreserve area during
protection is the sinplest explanation of these results.

Al denderfer, Mark S. and Roger K. Blashfield (1984). Cluster Analysis.
Sage University Papers, Quantitative Applications in the Soci al
Sci ences, Sage Publications, Beverly Hills.

This is an introduction to Cluster Analysis for those with no background
and for those who need an up to date and systematic guide through the maze of
concepts, techniques, and algorithms associated with the clustering idea

Al drich, John H. and Forrest D. Nelson (1984). Li near Probability,
Logit, and Probit Models. Sage University Papers, Quantitative
Applications in the Social Sciences, Series/Number 07-045, Sage
Publications, Beverly Hills.

The logit and probit nodels that analyze dichotomus and pol yt onous
dependent vari ables are devel oped. Although a tendency to anal ysis
di chot omous dependent variables with ordinary | east squares regression
techni ques has existed, the authors demonstrate that this approach is not an
appropriate strategy. Probit analysis is more ideally suited to such probl ens
while |l ogit ought to be the method of choice for polytomus dependent
vari abl es.

Allard, J., D. Errico, and WJ. Reed (1988). "lIrreversible |Investment
and Opti mal Forest Exploitation.” Natural Resource Modeling
2:581-597.

A forest harvest scheduling model that includes as activities the |leve
of investment in harvest capacity and the accunul ated harvest capacity in each
period, is presented. The inclusion of these activities, in addition to the
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harvest activities, allows for the removal of harvest flow constraints found
in nore typical Model Il formulations of the harvest scheduling problem The
opti mal harvest and investment policy can be determ ned by |linear programm ng
or quadratic progranm ng nethods, depending on whether prices are constant or
supply dependent. The new nodel better reflects economc reality than

exi sting models, and provides a method for determ ning the optiml econom c
devel opment of a forest industry, and the optiml draw- down of old growth

forest. Numerical exanmples are given
Al'l en, Donald M and Joseph E. Tashiro (1976). "Status of the U S
Commer ci al Snapper- Grouper Fishery." Pages 41-76 in Harvey R

Bullis, Jr. and Albert C. Jones (eds.) (1976). "Proceedings:

Col I oqui um on Snapper-Grouper Fishery Resources of the Western
Central Atlantic Ocean. Report Nunber 17, Gulf States Marine

Fi sheri es Comm ssion, New Orl eans, Louisiana, Texas A&M University
Sea Grant College and M ssissippi-Al abama Sea Grant Consortium
Novenber, 333 pp

Snappers and groupers have been fished comercially off the south
Atlantic and Gulf states for over a century with portions of the fleet
operating near foreign shores. At |east 32 species of snappers and groupers
are included in this diversified fishery. The 1974 commercial catch totaled
18.3 million pounds, valued at 9.5 mllion dollars. In 1970, 82.7 mllion
pounds were reported caught by recreational fishernen. Analysis of the
fishery is complicated by the | ack of basic catch information.

Al l en, Douglas W and Dean Lueck (1993). "Transaction Costs and the
Desi gn of Cropshare Contracts." Rand Journal of Econom cs,
24(1):78-100.

Modern cropshare contracts are explained using a nodel in which agents
are risk neutral and contract rules are chosen to maxim ze expected joint
weal t h. It is shown that the farmer either bears the entire cost of inputs or
shares the costs with the | andowner in the same proportion as the output. The
incentives of altering the cropshare percentage are exam ned and are used to
derive inplications about the portion of the crop that will be owned by the
farmer. The model is tested and supported using data froma 1986 survey of
farmers and | andowners in Nebraska and South Dakota

Allen, P.M and J. M MG ade (1987). "Modeling Conpl ex Human Systens:
A Fisheries Example." European Journal of Operational Research
30:147-167

The basis of current nmodels used in fishery managenent is briefly
exam ned, and various shortcom ngs are discussed. Alternative, dynam c nodels
are described that are based on the data available for the Nova Scotia

Groundfi sh Fisheries. It is shown that human responses can anplify relatively
smal | annual environnmental fluctuations, leading to |arge, quasi-cyclic
changes in catch and profit. In a detailed spatial mpdel it is shown that

stochastic behavior on the part of some fishermen is necessary for the
survival of the fishery, and that the efficiency and size of the industry
depends very nmuch on the information flows concerning catch. A very genera
di scussion is given that shows how these ideas are inportant in our
under st andi ng of innovation and discovery in general terns.

Allen, T.S. (1985). "Financial Services Program" A Presentation to
the Louisiana Shrimp Association Annual Meeting, New Orleans, LA,
Mar ch.



A presentation refuting the contention that the National Marine
Fi sheries Service financial services program has contri buted substantially to
the overcapitalization of the Gulf and south Atlantic shrinp fleets.

Allen, T.S. (1994). "Shrimp Data Trends." Financial Services Office
National Marine Fisheries Service, St. Petersburg, FL.

Col l ection of figures and charts concerning shrinmp data trends based on
government | oan guarantee program i nformation

Allen, T.S. (1994). "Your S.W McKeen Menorandum of May 4, 1994, REF:
"1 TQ s and Commercial Stability." Memorandum Sout heast Regi ona
Office, Financial Services Branch, 9721 Executive Center Drive,
St. Petersburg, FL, August.

A summary of a briefing to the Regional Directorate, Fisheries
Management, and Econom cs Division froma banker's perspective on I TQ s and
commercial stability. Support for the contention that I1TQs reall ocate rents
from quasi-fixed factors of production to relative nmore fixed factors of
production (1TQs). In this case, however, it is to the detriment of the
financial community that provides |oans and working capital to fishermen.

Al spach, Thomas T. (1998). M d- Atl antic council Surf Clanf Quahog Quota
Setting Policy. O Letter, Law Offices of Thomas T. Al spach, 295 Bay
Street, Suite One, Post Office box 1358, Easton, Maryland, March, 2 pp

Econom ¢ nodel s should not be devel oped for use in setting quota for the
surf clam and ocean quahog 1 TQ fishery.

Al trogge, Phyllis D. (1976). "Further Analysis of the Estimated 1976
Fi nanci al Condition of the American Tuna Purse Seine Fleet."
Di vi sion of Econom c and Marketing Research, National Marine
Fi sheries Service, National Oceanic and Atnospheric
Adm nistration, U S. Department of Commerce, January, 26 pp.

This analysis updates the econom c analysis in the Environmental |npact
Statement using cost and earnings data provided by Virginia Flagg. The
purpose is to present estimates of profitability of the tuna purse seine fleet
in 1976 before allowance for any inmpact that porpoise kill-quotas or other
regul atory measures may have on the fleet.

Al varez, Jose, Chris O Andrew, and Fred J. Prochaska (1976). "Dual
Structural Equilibriumin the Florida Shrinmp Processing |Industry."
Fishery Bulletin, 74(4):879-883.

Stability, entry, exit, and mobility patterns for six size categories of
firms in the Florida shrinp processing industry for the 1959-71 period were

studi ed by utilizing Markov Chain anal ysis. Forecasts over time predict that
a structural equilibriumin the industry will be achieved by 1985. The
forecasted changes in firmdistribution suggest that Florida shrimp industry
sales will become increasingly concentrated due to expansion in nunmber of both

small and large firms. A dual equilibrium resulting in fewer medium size
firms and more small and | arge size firms, can be explained by the tendency
for small firms to develop a specialty product and/or services to
differentiate their markets fromthose of the very large firms. Medi um si zed
firms, then, tend to expand in size, or decline and either nmove to specialty
products and services or exit fromthe industry.

Al varez, Jose, Chris O. Andrew, and Fred J. Prochaska (1976). "Econom ¢
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Structure of the Florida Shrimp Processing Industry." Report No.
9, State University System of Florida, Sea Grant Program
February, 46 pp.

This report provides information about the Florida shrimp processing
industry based on 1972 data including the raw product supply situation
mar ket i ng channel s and market structure, and conduct and performance. Changes
and trends are identified to assist firms and potential investors in planning
future participation in the industry. Specifically, the objectives are (1)
delineate the organization and behavior of firms in the Florida shrim
processing industry by studying entry and exit, market concentration, product
differentiation, and vertical integration; (2) identify emerging changes and
important trends in procurement, processing activities, and product markets
that will influence the shrinp processing industry in Florida

Al verson, D.L. and Steven E. Hughes (1997). Bycatch: From Enotion to
Ef fective Natural Resource Management. 0O In Solving Bycatch
Consi derations for Today and Tomorrow, Alaskan Sea Grant Coll ege Program
Report No. 96-03, University of Alaska, Fairbanks, Alaska, 322 pp.

Bycatch of discards is not a new fisheries management problem Bycatch
has been with us as an integral conmponent of fishing since humans began to use
the world seas, |akes, rivers, and streams as sources of food. What is new,
however, is the explosive growth of bycatch as a maj or management issue over
t he past decade and the formal national and international recognition that
bycatch in many world fisheries constitutes inmportant waste and raises
conservation, ecological, and econom c issues requiring the priority attention
of managers. This paper provides: (1) a cursory review of the recent
devel opment of bycatch policy, (2) presentation of bycatch as a problemin
world fisheries, (3) discussion of bycatch as a conponent of fishing induced
mortalities with exanples of graphics and tabul ar presentations of information
on fishery induced nortalities, and (4) refections on issues of a
phil osophi cal nature.

Al verson, D.L., MH Freeberg, J.G Pope, and S.A. Mirawski (1994). B d oba
Assessment of Fisheries Bycatch and Discards. O FAO Fisheries Technica
Paper, No. 339, Rome, FAO, 233 pp.

An average of 27 mllion tons of fish are discarded each year in
commercial fisheries. Of four major gear groups, shrinp trawls stand al one at
the top of the list. The authors point to inadequate data to determ ne the
bi ol ogi cal, ecological, economc, and cultural inmpacts of discards although
econom c |losses run to billions of dollars. However, it appears most |ikely
that socio-cultural attitudes towards marine resources will guide
international discard policies. Techniques to reduce bycatch levels including
traditional net selectivity, fishing gear devel opment and ti me/area
restrictions are discussed. Ef fort reduction, incentive programes and
i ndi vidual transferable quotas (that make the vessel responsible for bycatch
reduction) are seen as prom sing avenues for the future. However, quick
solutions to the problem are unlikely and much more information is required

Amem ya, Takeshi, (1974). "Multivariate Regression and Sinultaneous
Equati on Model s when the Dependent Variables are Truncated
Normal ." Econometrica, 42(6):999-1012

Thi s paper extends the single equation regression model with the
truncat ed dependent variable considered by Tobin and Amem ya to nultivariate
and si mul taneous equation nodels and proposes a conputationally sinple
consi stent estimator.
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Amem ya, Takeshi, (1978). "The Estimation of a Simultaneous Equation
Generalized Probit Model." Econometrica, 46(5):1193-1205

A class of generalized |east squares estimators are proposed and their
asynmptotic variance-covariance matrices are obtained for a sinultaneous two-
equation nmodel in which one of the dependent variables is conpletely observed
and the other is observed only to the extent of whether or not it is positive.

Amem ya, Takeshi (1978). "On a Two-Step Estimation of a Multivariate
Logit Model." Journal of Econometrics, 8:13-21

In this article the author studies the properties of the two-step
estimati on met hod proposed by Domenci ch and McFadden (Urban Travel Denand,
Nort h- Hol | and, 1975) for a nultivariate logit nodel and shows that it is
consi stent but asynptotically less efficient than the maxi num |i kel i hood
esti mat or. Its conputation, however, can be considerably sinpler than that of
the maxi mum |i kelihood estimtor, especially in nodels involving severa
dependent vari abl es.

Amem ya, Takeshi, (1981). "Qualitative Response Models: A Survey."
Journal of Economi c Literature 19(December):1483-1536

Qualitative response (QR) models devel oped between 1970 and 1981 are
reviewed in this article with special attention paid to (1) the specification
of a mpdel that is consistent with economc theory and is statistically
manageabl e, (2) the estimation of model parameters and the hypothesis tests
based on those estimted parameters, and (3) the criteria to use in choosing
among conpeting nodel s. First, univariate dichotomus dependent vari able
nodel s are devel oped, such as the biometric applications of insect surviva
(survive = 1, death = 0) as a function of insecticide dosage. Next ,
mul tinom al or multi-response model s are devel oped for the case of choice of
occupation, housing, transportation choice, etc. Lastly, nmultivariate models
are presented where nore than one discrete dependent vari able exists, e.g.
determ nation of the probability of catching a fish given the probability that
one takes a recreational fishing trip P(Y=1%X=1). Since the sanme set of
di screte data can be analyzed by many different QR nodels, this survey is most
useful as a guide in choosing an appropriate QR nodel from an econom c-
theoretic and a statistical view point.

Amem ya, Takeshi (1985). Advanced Econonetrics. Harvard University
Press, Canbridge, Massachusetts.

This book is intended as a reference book for professiona
econometricians and as a graduate textbook. It contains an excellent review
of qualitative response nodels.

Ameri can Fisheries Society (1995). Manpa AFS 1995 Abstracts. 0O 125" Annua
Meeti ng Tampa, Florida, August 27-31, 248 pp.

The annotated bibliography of papers presented at the 1995 annua
meeting of the American Fisheries Society. Primarily fresh water species and
problenms are discussed, but fisheries managenment and marine fisheries are also
i ncl uded.

American Sportfishing Association (1995). An Econom ¢ Assessment of Marine
recreational Fishing in Maine. O Staff Report, ASA, 1033 N. Fairfax
Street, Alexandria, VA, July, 7 pp

The analysis in this report indicates the importance of marine
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recreational fishing to the economy of Maine. An industry valued at over $79
mllion supports about 200,000 anglers who nmake 576,000 trips seeking their
favorite species. A large contingent of nonresident or tourist anglers are
drawn to the quality fishing opportunities the state has to offer and bring
over $9 mllion new dollars into the state B econony each year

American Sportfishing Association (1995). Bn Econom ¢ Assessment of Marine
recreational Fishing in Massachusetts. O Staff Report, ASA, 1033 N
Fairfax Street, Alexandria, VA, July, 12 pp

The analysis in this report indicates the inmportance of marine
recreational fishing to the econony of Massachusetts. An industry val ued at
over $442 mllion supports about 600,000 anglers who make 2.5 mllion trips
seeking their favorite species. A large contingent of nonresident or tourist
anglers are drawn to the quality fishing opportunities the state has to offer
and bring over $50 mllion new dollars into the state B econony each year

Andersen, Peder (1982). "Commercial Fisheries Under Price Uncertainty."
Journal of Environmental Economics and Management, 9:11-28

The determ nistic models applied in econom cs of fisheries are extended
to comprise price uncertainty and risk aversion among the fishing units. It
is proved that in the open access fishery both the total fishing effort and
the number of fishing units are reduced as the variance of the price
increases; that the total fishing effort may be smaller in the open access
fishery than in the optimal fishery at a high variance; that only a fixed
producer price system can create a first best optimum and that a tax on
revenue is nore efficient than both fishing unit quotas or tax on catch

Ander sen, Peder and Jon G Sutinen (1984). "Stochastic Bioeconomcs: A
Revi ew of Basic Methods and Results." Marine Resource Econom cs,
1(2):117-136.

Basi c bi oeconom ¢ model s that incorporate uncertainty are reviewed to
show and conpare the principal nmethods used and results reported in the
literature. Beginning with a sinmple linear control model of stock
uncertainty, we proceed to discuss nmore conplex nmodels that explicitly
recogni ze risk preferences, firm and industry behavior, and market price
effects. The effects of uncertainty on the results of bioeconom c analysis
are rarely unambi guous, and in some instances differ little from corresponding
determ nistic results.

Andersen, Peder and Jon G Sutinen (1985). "Open Access Exploitation of
a Simple Fishery." Draft of Chapter 2 from Peder Andersen and Jon
G. Sutinen, The Economi cs of Fisheries Exploitation, unpublished

This chapter establishes the basic bioeconomc framework that is an
extension of the conventional mcro firmand industry framework to account for
what nmost regard as the mpst fundamental aspects of the fishery. The first
uni que feature to account for is that production involves extraction or
harvest of a renewable natural resource. The second unique feature is that
nost fisheries are under open access, that is property rights are not private
and excl usive.

Ander sen, Peder, Jon G. Sutinen, and Kathy Cochran (1998). "Paying for
Fi shery Management, Economi c |Inmplications of Alternative Methods
of Financing Managenent." Prepared for presentation to the |IXth

Conference of the International Institute of Fisheries Econom cs
and Trade, Tronmso, Norway, 8-11 July, 1998.
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This paper applies elementary public choice theory to explain failures
of fishery managenment and investigates how alternative financing methods may
be able to correct this formof Qovernnmental failure. O W argue that who
pays and how t hey pay for management services influences policies and the
econom c¢ performance of a fishery. In nost countries, the general treasury
finances nearly 100 percent of the cost of fishery managenment. This financing
met hod, we reason, encourages inefficient use of research, decision-making and
enforcement resources and results in poor management of fisheries. Currently
there is a mpdest trend on the part of a few countries to reduce such
inefficiencies by inplenmenting user charges to recover a significant portion
of the cost of managing their fishery resources. W analyze the economc
efficiency consequences of user charges and other financing nethods, and
review the met hods of financing fishery management for Australia, Canada
Denmar k, and the United States.

Ander sen, Peder, Jon G Sutinen, and Kathy Cochran (1998). "Paying for
Fi shery Management, Economic |Inmplications of Alternative Methods
of Financing Managenent." Prepared for presentation to the |IXth

Conference of the International Institute of Fisheries Econom cs
and Trade, Tromso, Norway, 8-11 October(Revised).

This paper applies elementary public choice theory to explain failures
of fishery managenment and investigates how alternative financing methods may
be able to correct this form of DQovernmental failure. O W argue that who
pays and how t hey pay for management services influences policies and the
econom c¢ performance of a fishery. In nost countries, the general treasury
finances nearly 100 percent of the cost of fishery management. This financing
met hod, we reason, encourages inefficient use of research, decision-making and
enforcement resources and results in poor management of fisheries. Currently
there is a mpdest trend on the part of a few countries to reduce such
inefficiencies by inplenmenting user charges to recover a significant portion
of the cost of managing their fishery resources. W analyze the economc
efficiency consequences of user charges and other financing methods, and
review the met hods of financing fishery management for Australia, Canada
Denmar k, and the United States.

Anderson, E.D. (1980). "Analysis of Various Sources of Pelagic Shark
Catches in the Northwest and Western Central Atlantic Ocean and
Gul f of Mexico." Laboratory Reference Document No. 79-56

Nati onal Marine Fisheries Service, Northeast Fisheries Center,
Wbods Hol e Laboratory, Wuods Hole, MA, February, 37 pp.

The purpose of this paper is to present (1) reported commercial catches
of pelagic sharks in the U.S. FCZ in the Atlantic and Gulf of Mexico, (2)
estimates of U.S. recreational catch, (3) estimates of bycatch in the U. S. and
Canadi an swordfish longline fisheries, (4) estimates of bycatch in the foreign
squid trawl fishery in the Northwest Atlantic, and (5) estimates of bycatch in
t he Japanese tuna longline fishery. Other possible sources of bycatch are
menti oned and the general limtations and i nadequacies of the entire data base
are discussed.

Anderson, Eric E. (1986). "Taxes vs. Quotas for Regulating Fisheries
Under Uncertainty: A Hybrid Discrete-Time Continuous-Time Mdel."
Marine Resource Economics, 3(3):183-207

There is a wide variety of regulatory instruments available for
achi eving econom c efficiency in markets where externalities exist. All of
them when correctly designed, are equally effective, provided that conplete
information is avail able and that adjustments to the | evel of the instruments
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can be made costl essly. However, with the presence of uncertainty, it is well
known that one instrument or another may produce a higher expected present

val ue of net social benefits than the others. How uncertainty affects the
choice of instrument specifically in fishery management and in other dynam c
optim zation settings is |less well known. A combination discrete time and
continuous time stochastic model of a dynamc fishery is used to conpare the
relative performance of a per unit tax and quota in this paper. The analysis
confirms the conclusion reached in the general literature on opti mal
instrument choice under uncertainty: which instrument performs nost
efficiently depends on the specific fishery being regul at ed

Anderson, Eric E. (1988). "Relative Efficiency of Charges and Quantity
Controls in Fisheries with Continuous Stock Growth and
Periodically Fixed Instrument Levels." Marine Resource Econom cs
5(3):215-230.

This article presents a sinple combination discrete time/ continuous
time model that incorporates continuous popul ation dynam cs and fishing
activity together with periodic, rather than continuous, instrunment adjustment
into the decision process for choosing the optimal type and | evel of
regul atory instrument. A per unit tax and an allocated instantaneous harvest
rate quota each drive the system along different time paths, and each results
in a different present value of the stream of net benefits generated by
harvesting the resource. The choice of instrunents is fishery specific; it
depends on the paraneter values of the fishery in question

Anderson, F.J. (1979). "Ontario Reforestation Policy: Benefits and
Costs." Canadian Public Policy - Analyze De Politiques, 3:336-
347.

The paper concludes that the Ontario programto expand reforestation in
the province with a view to ensuring expanded timber supplies in the 21%
century does not neet the test of viability provided by tools of conventiona
benefit cost analysis. A more selective approach, possibly oriented to
survival of particular comunities, should be exam ned as an alternative.

Anderson, Glen D. (1984). "Participation in Voluntary Transfer of
Devel opment Ri ghts Prograns: Landowner |ncentives and Design
I ssues." Draft Report, Department of Resource Economics
Uni versity of Rhode |sland, Kingston, Rhode Island, July, 29 pp.

This paper exam nes | andowner incentives to supply devel opment rights
under transfer of devel opnent rights (TDR), identify a nunmber of potentia
obstacles to the success of voluntary TDR and propose design options for
enhanci ng participation.

Anderson, G en D. and Richard C. Bishop (19?7?). "The Val uation
Problem " Draft report, Department of Resource Economics
Uni versity of Rhode I|sland, Kingston, Rhode Island

A review of travel cost, hedonic price, and contingent valuation
techniques is provided in this report.

Anderson, G en D. and Steven F. Edwards (1987?). "The Rol e of Anmenity
Val uation Techniques in the Assessnment of Coastal Land Use
Policies: Downzoning in Coastal Towns in Southern Rhode Island."
Draft report, Department of Resource Economics, University of
Rhode I sl and
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In this paper, the problem of valuing coastal anenities are exam ned and
results froman enpirical study in which the contingent valuation method and
hedonic price-related technique were used are presented. How data on anmenity
val ues m ght be used to analyze alternative land initiatives are demonstrated

Anderson, James E. (1974). "A Note on Welfare Surpluses and Gains From
Trade in General Equilibrium" The Anmerican Econom c Revi ew,
64(4):758-762.

The author clarifies the concept of the impact of a tariff on consuner
and producer surplus neasures of gains fromtrade

Anderson, James E. (1976). "The Social Cost of Input Distortions: A
Comment and A Generalization." The American Econom c Revi ew,
66(1): 235-238.

Two recent papers on the social cost of input market distortions have
commtted an error in that measures of welfare |loss due to an input price
di stortion dependi ng upon whether the measure is in the output or input
market. This is incorrect, as intuition surely argues, and the source of the
error lies in inproper use of the Taylor's series expansion. Correcting the
error suggests a worthwhile generalization

Anderson, James E. (1984). "Pricing Strategies for a Renewabl e Resource
I ndustry Faced with Conpeting New Technol ogy: The Case of
Aquacul ture and the Commercial Fishery." Agricultural Experiment

Station Contribution #2286, Department of Resource Econom cs
Uni versity of Rhode I|sland, Kingston, Rhode |sland, December.

Technol ogi cal change in the form of aquaculture is becom ng an inportant
factor in the market for several species of fish. In I'ight of these changes,
producers in some ocean based fisheries need to evaluate their production and
pricing strategies relative to their emerging conmpetitor aquaculture. This
paper conceptually anal yses the optimal pricing/production strategy for an
ocean based fishery facing a | agged decreasing net demand resulting fromthe
entry of conpetitive aquaculturalists.

The analysis indicates that the optimal strategy consists of initially
raising price to a maximum | evel to earn some fast profits taking advantage of
the | agged decline in net demand. After the demand declines and natural fish
stocks are reduced such that the singular arc is reached, price is adjusted
downward to maintain the singular arc approach to the long run equilibrium
In the long run, price will be |lower, natural fish stocks will be higher, and
natural fish supply may either be | ower or higher depending on the initial
position of the system and the magnitude of the net demand shift.

Anderson, James L. (1985). "Market Interactions Between Aquacul ture and
t he Common- Property Commercial Fishery."” Marine Resource
Economi cs, 2(1):1-24.

Mar ket interactions between the common property commercial fishery and
(1) competitive aquaculturists and (2) a dom nant firm aquacul turist are
model ed. It is found that the entry of an competitive aquacul turist increases
natural fish stocks, reduces price, and increases total supply. If initially
the natural fish sock is at a level bel ow maxi mum sustai nable yield, entry of
the aquaculturist results in an increase in supply fromthe comrerci al

fishery. In the second part, the aquaculturist is nodeled as a dom nant firm
In some situations, the aquaculturist behaves in a manner simlar to the
conpetitive case, but inpacts on price, fish stock, and efficiency will not be
as | arge. It is shown that there also exits cases where the dom nant
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aquacul turist will desire to promote overexploitation of the natural fish
st ock.

Anderson, James L. (1985). "Strategic Design and Marketing of
Aquacul tured Salnmon." Presented at the Synposium on Markets for
Seaf ood and Aquacul tural Products, Charleston, South Carolina
August 19-21.

This research uses conjoint analysis to quantitatively eval uate buyer
trade off for aquacultured sal non products. Attributes evaluated include
species, country of origin, shelf life, fresh versus frozen, product size
product cut, year round versus seasonal availability, consistency of supply,
wi | d caught versus aquacultured, flesh color, delivery time, and price. The
results are enployed to suggest optimal product design and strategies to
maxi m ze mar ket share.

Anderson, James L. (1987). "Allocating Harvests Between Conpeting Users
in Fishery Managenment Decisions: Appropriate Econom c Measures for
Val uation. Discussion."” Marine Fisheries Review, 49(3):34-35.

A discussion of J.E. Easley Jr. and Fred J. Prochaska (1987).
"Allocating Harvests Between Conpeting Users in Fishery Management Deci sions:

Appropriate Econom ¢ Measures for Valuation." Marine Fisheries Review,

49(3):29-33.

Anderson, James L. (1988). "Analysis of the U S. Market for Fresh and
Frozen Sal non." Staff Papers Series 88-07, College of Resource
Devel opnment, Agricultural Experiment Station, Contribution Number
22446, University of Rhode Island, Kingston, R 1., My, 65 pp

The objectives of this paper are to 1) determ ne the degree of
substitutability between fresh/frozen wild caught salnon and pen raised farm
sal non; 2) determ ne potential demand for salmon currently, in 1990 and 1995
and 3) evaluate the inpact of an increase in farmed sal non. Several methods
we've utilized in the work include conjoint analysis, self explicated utility
techni ques and demand anal ysi s. Data were collected frominterviews of 143
sal mon buyers in the U S. Northeast and Pacific Northwest.

Anderson, J.L. and Sofia U Bettencourt (1992). "Constraints and
Opportunities for Sal non Aquaculture in the United States." Draft
submtted to the Marine Fisheries Review.

Thi s paper provides an updated analysis of the major factors constraining the
devel opment of sal non aquaculture in the United States. A brief outlook on
recent macroeconom c factors contributing to the industry's recent growth is
of fered, and the present status of the major producing regions delineated.

The maj or constraints affecting the industry are then discussed, followed by a
summary of recommendati ons aimed at inproving the present climate surrounding
the industry's devel opnment.

Anderson, J.L. and Sofia U Bettencourt (1993). "A Conjoint Approach to
Model Product Preferences: The New Engl and Market for Fresh and
Frozen Salmon." Marine Resource Economics, 8(1):31-49

This paper illustrates how conjoint analysis can be used to model preference
for food products, and applies the technique to the study of fresh and frozen
sal mon preference among buyers fromtwo intermediary whol esale I evels in New
Engl and. The degree of preference for specific attributes and |evels of the
products is conpared. The paper also evaluates the performance and predictive
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validity of a traditional additive conjoint nodel a hybrid model estimated
using both ordinary | east squares, and a maxi mum |l i keli hood hybrid two-limt
Tobit nmodel .

Anderson, James L. and Cathy R. Wessells (1996). Bssessment of Asian Shark
Fin Trade and Inmplications for Shark and Dogfish Management. 0O A
Proposal submtted to the National Marine Fisheries Service, Department
of Environmental and Natural Resource Econom cs, University of Rhode
I sl and, Kingston, Rhode |sland, My, 18 pp

A proposal to preform a conjoint analysis on the whol esal e market for
dogfi sh and shark fins. It focuses on the product characteristics the fin
buyers search for and the inmpacts they have on shark harvest by age
compari sons of dogfish fin products to other shark fin products, and the
incorporation of this information into shark harvest management to insure
sust ai nabl e management .

Anderson, James L. and M chael Carroll (1997). Bn Assessment of the Atlantic
Bl uefin Tuna Market: The Economi c Inplications for Management Plans. 0O A
Proposal submtted to the National Marine Fisheries Service by the
Departnent of Environmental and Natural Resource Economics, University
of Rhode I|sland, Kingston, Rhode |sland, June, 11 pp.

The present management plan for the harvest of U S. Atlantic bluefin
tuna does not account for market factors that influence price. For efficient
management, it is essential that these market inmplications be taken into
consi deration. This study will exam ne factors which influence the Japanese
whol esal e market for Atlantic bluefin tuna and inmplications for management.
The goals are: (1) Evaluate how factors such as: quantity supplied, tinme of
harvest, and quality characteristics influence the price of U S. Atlantic
bluefin tuna sold on the Japanese whol esale market. (2) Determ ne the
rel ationship between prices in Japan and ex-vessel prices received by U S
fishermen. (3) Determ ne how different fishery management options wil
influence gross revenues received by U S. fishernen.

Anderson, James L. and James E. Wlen (1985). "Estimating the Population
Dynam cs of Coho Sal mon (Oncorhynchus kisutch) Using Pooled Time-
Series and Cross-Sectional Data." Canadian Journal of Fisheries

and Aquatic Sciences, 42(3):459-467.

The popul ation dynam cs of natural and hatchery coho sal non
(Oncorhynchus kisutch) were estimated for three regions, (1) Washi ngton
coastal, (2) Colunbia River region, and (3) Oregon/California coastal, using
pooled time series and cross sectional data. Two functional forms were
conmpared: the Beverton- Holt and Ri cker nmodels. Bot h nodels yiel ded very
simlar results. |In both cases, we found that the natural coho stock
recruitment is significantly affected by parent stock level (positive), parent
stock density (negative), river flow (positive), and hatchery smolt rel ease
(negative). The significant factors affecting hatchery coho sal non were snolt
rel ease |l evel (positive), smolt release density (negative), and upwelling
(positive).

Anderson, James L. and James E. Wlen (1986). "Inplications of Private
Sal mon Aquacul ture on Prices, Production, and Management of Sal non
Resources." American Journal of Agricultural Econom cs,

68(4): 866-879.

The emergence of large scale salnmn ranching in the Pacific Northwest
has led to significant controversy over the potential impact of sal non
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ranching on market structure, salmon prices, ocean and aquacul tura

production, and salnon fishing regulation. This paper nodels the behavior of
a dom nant sal non rancher facing a conmpetitive open access fishery using a
dynam c¢ nonlinear programm ng nodel . Primary attention is given to production
and regul ation influencing strategies of an optimally managed sal non ranch
under selected institutional and biological constraints. The effect of such
behavior is evaluated with regard to salnmon prices, natural sal non stocks,
ocean fishing effort, and ocean fishery productivity.

Anderson, Lee G (1973). "Optinmum Economic Yield of a Fishery G ven a
Variable Price of Output."” J. Fish. Res. Board Can., 30:509-518

The majority of work done in the econom cs of fisheries uses the
assunmption of a fixed price of output. This paper describes the effects on
the traditional fisheries nodel of relaxing this assunption, the nost
i mportant of which, as far as regulation agencies are concerned, are the
negati on of marginal cost of effort equaling marginal revenue of effort as the
criterion for a social optimum and the introduction of the possibility of
mul tiple equilibria and multiple industry profit maxim. Also, some new
insights on fishery management with variable price and different assumptions
about the nunmber of fisheries and the number of countries involved are pointed
out .

Anderson, Lee G (1975). "Analysis of Open-Access Comrercia
Expl oi tati on and Maxi mum Econom c Yield in Biologically and
Technol ogically Interdependent Fisheries.” Journal of the

Fi sheries Research Board of Canada, 32:1825-1842.

Fi sheries may be interdependent because of biological relationships that
exi st between their stocks or because the gear of one affects nortality in the
stock of the other. The problens of defining a maxi mum sustainable yield in
these cases are discussed. A graphical analysis is used to describe the
combi nati ons of effort from both fisheries where concurrent exploitation is

possi bl e and which of these combinations will result in a simultaneous
equi librium Finally the conditions for a conmbined maxi nrum econom c yield
(MEY) are presented and it is shown that they will not hold if each fishery is

managed to obtain an individual MEY.

Anderson, Lee G (1980). "A Conparison of Limted Entry Fishery
Management Schemes." Draft report, College of Marine Studies and
Depart ment of Econom cs, University of Del aware, January, pp. 65.

This paper conpares and contrasts four different types of limted entry
management schemes on the basis of specified criteria. This framework
consi sts of a set of problems that must be addressed to one degree or another
in the inmplementation and operation of any type of fishery management schene.
The goal is to describe the best possible adaptation of each of the schemes so
t hat meani ngful compari sons can be made. The final objective will be to
speci fy under what conditions each of the schemes will be most useful

Anderson, Lee G (ed.) (1981). Economi ¢ Analysis for Fisheries
Management Pl ans. Ann Arbor Science, Ann Arbor, M chigan.

The results of a workshop at the University of Delaware to address the
| evel of econom c analysis required to institute a fishery management plan

Anderson, Lee G (1982). "The Share System in Open-Access and Optimally
Regul ated Fisheries." Land Econom cs, 58(4):435-449.
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Thi s paper introduces the share systeminto the traditional static
determ ni stic nodel of an exploited fishery. The model is used to answer the
questions (1) How is the share rate determ ned and how will it affect open
access fishing and the rents earned by boat owners and crew? (2) How will
i mperfect conpetition in the determ nation of the share rate affect open
access fishing and rent distribution? (3) What are the inplications of the
share system for managenment, and do they differ depending on how the share
rate is determ ned.?

Anderson, Lee G (1983). "The Demand Curve for Recreational Fishing
with an Application to Stock Enhancement Activities.” Land
Econom cs, 59(3):279-286.

This model extends the McConnell and Sutinen (1979) and Bi shop and
Sanmpl es (1980) nodels of recreational fishing with and without joint
commerci al harvest by incorporating a stock externality in the formof a
demand curve for recreational fishing. The effect each participant has on
others, in terms of quality and quantity, is central to an intuitive
under st andi ng of recreational fisheries management and it can be clearly
demonstrated in the demand curve nmodel presented in the paper. The nmodel is
applicable to a nunber of relevant problems, including joint recreation-
commerci al exploitation, but here it is only applied to the optim zation of
enhancement, a topic that has not been treated previously.

Anderson, Lee G (1984). "Uncertainty in the Fisheries Management
Process." Marine Resource Econom cs, 1(1):77-87.

The traditional bionomc fisheries nodel is expanded to a "hioregunom c"
model by including as an independent part of the system those regul ation
agencies and institutions that grant authority to manage and that use that
authority to devise, inplement, and enforce specific regul ations. In this
approach, the type of regulation used is endogenous to the nodel. Severa
exanmpl es of these nodels are introduced to show the difference between a
bi oregunomi c yield and either open access or maxi rum econom c yield. Specia
enphasis is given to the ways in which the regulatory process can add
uncertainty to fisheries utilization

Anderson, Lee G. (1986). The Econom cs of Fisheries Management. 2™
edition. The Johns Hopkins University Press, Baltinore.

An excellent introductory text on the managenment of fisheries using
bi ol ogi cal and econom ¢ nodels. The chapter on applied economics is
particularly useful in denmonstrating the value of econom cs to nmanagers.

Anderson, Lee G. (1987). "Bridging the Gap Between Econom c Theory and
Fi sheri es Managenment: Can the MFCMA Produce Economically Rationa
Management ?" Marine Fisheries Review, 49(3):13-25.

The paper analyzes the possibility and the probability of appropriate
use of fundanmental econom c principles in the fishery management pl ans
devel oped under the Magnuson Fishery Conservation and Management Act. After
reviewi ng the resource, industry, and government aspects of the fishery
management devel opment process and some of the inportant aspects of both the
existing |l aw and suggested changes, it is concluded that while the possibility
exists, the probability is quite |ow. Di scussion by James E. Kirkley.

Anderson, Lee G (1987). "A Managenent Agency Perspective of the
Econom cs of Fisheries Regulation." Marine Resource Econom cs
4:123-131.
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The problem of selecting and optimally inmplementing a management regine
taking into account |limted agency budgets is analyzed. First, the management
problem from the agency's perspective is discussed by describing the actua
types of control variables. Then the less than direct relationship between
agency control variables and fishing industry behavior and its inportance in
practical policy is described. Finally, the econom ¢ problem of running a
fishing agency is analyzed.

Anderson, Lee G. (1988). "An Individual Transferable Quota Program for
t he Sout heast Trawl Fishery, Part |Il, A Proposed System " Draft
report, College of Marine Studies and Department of Economics
Uni versity of Del aware, May, pp. 28.

This report provides a conceptual nodel of |ITQ management of
mul ti species fisheries and to use the conclusions fromthe nodel, along with
more general principles of basic fisheries econom cs and observati ons of rea
wor |l d management, as the basis for fornulating an I TQ program for the
sout heast trawl fishery. The conceptual modeling is provided in part 1 while
recommendations for inmplementation are contained in this second part.

Anderson, Lee G (1989). "Optimal Intra- and Interseasonal Harvesting
Strategies when Price Varies with Individual Size." Marine
Resource Econom cs, 6(2):145-162.

A maj or concept in fisheries managenent is the optimal age for first
capture. Because there can be separate market categories for fish of
different sizes and different costs for their harvest, a nore rationa
statement of the problem would be to find the optimal range of harvest sizes
in any given year. Two nodels for solving this problem are presented. The
shrimp model discusses optiml harvest of a single cohort of shrinp as it
grows through a season. The | obster model discusses optimal sinmultaneous
harvest of several cohorts over several seasons. The difficulty of defining a
cost per fish in the | obster model makes it a much more conpl ex undertaking

Anderson, Lee G (1989). "Enforcenment |Issues in Selecting Fisheries
Managenment Policy." Marine Resource Econom cs, 6(3): 261-277

The purpose of this article is to present a frame of reference in which
to conmpare fisheries regulations and to identify enforcement issues that can
be i mportant in practical policy application. The issues discussed include
docksi de versus at-sea nonitoring: ease of government inplenentation: period
at risk when in nonconpliance; ease and cost with which industry participants
can achieve ability to conply; ease of distinction between honest m stakes,
sl oppy practices, and deliberate cheating; initial versus continued
conmpl i ance; ease with which requirements can be communi cated; ease with which
nonconpl i ance can be disguised; ease with which agents can detect
nonconpl i ance such that it is adm ssible as evidence; degree to which persona
or social benefits fromconpliance can be demonstrated; potential for citizen

cooperation identifying offenders; |ikelihood of encouraging rent seeking
behavi or by industry and of adm nistrators being susceptible to it; ease with
which illegal activities can be detected under various conditions; relative

ability to which enforcement is efficacious with respect to different
managenment obj ectives; and ease with which benefit-based priorities for
enforcement can be identified.

Anderson, Lee G (1989). "Property Rights in Fisheries: Lessons from

t he New Zeal and Experience." Draft report, College of Marine
Studi es, University of Del aware, Newark, DE, pp. 53
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This paper evaluates the actual operation of an | TQ program in New
Zeal and, identify problems that have caused difficulties in the actua
operation of the program to assess their potential seriousness, and where
possi bl e to suggest possible remedies. This programis one of the first in
the world and it is the only one that enconpasses essentially all of a
nation's marine fisheries. The theoretical advantages of ITQs are easy to
see. However, it is difficult to design an actual programthat will actually
achi eve these benefits in a world of |less than perfect information and costly
and someti mes cunbersonme inmplementation and enforcement.

Anderson, Lee G (1989). "Conceptual Constructs for Practical |ITQ
Managenment Policies.” In P.A Neher et al. (eds.) (1989). Ri ghts
Based Fishing, Kluwer Academ c Publishers, pp. 191-2009.

This report builds a conceptual nodel in which any number of practica
management issues in an individual transferable quota program (I TQ can be
di scussed. The topics that are given specific attention, however, are the
nature of management rent, the workings of the market for |TQs, resource
rentals, and problems with bycatch

Anderson, Lee G (1991). "Note: A Note of Market Power in ITQ
Fi sheries."” Journal of Environmental Econom cs and Managenment,
21:291-296.

I ndividual transferable quotas, ITQs, in fisheries are anal ogous to
transferable pollution permits in environmental policy. However, they are
different in that the right to produce is for the final product, the fish,
whereas pollution permts are for a nonmarket joint product (i.e., sulfur
di oxi de) of the good produced for sale. In both cases, the actual econom c
efficiency effects of creating the property rights depend upon the workings of
the market for both the final product and the rights. There has been
consi derabl e work on market failures for pollution permts, and this paper
extends the analysis to I TQs. It is shown that the difference between
pollution permts and I TQs can change the type and occurrence of failure in
the market for the final product, but it does not affect the potential for
failure in the market for permts.

Anderson, Lee G (1991). "Efficient Policies to Maintain Tota
Al | owabl e Catches in I TQ Fisheries with At-Sea Processing." Land
Econom cs, 67(2):141-57.

This paper discusses the econom c aspects of determ ning a conversion
factor programthat will maintain the total allowable catch in an individua
transferable quota program Since TACs are denomnated in terns of tota
bi omass but fish are often | anded after at sea processing, provision must be
made to convert the | anded weight to a green weight. The conversion factor is
a serious problemin the New Zeal and | TQ program

Anderson, Lee G. (1992). "Consideration of the Potential Use of
I ndi vi dual Transferable Quotas in U S. Fisheries." Vol 1-5.
Fi nal Report, NOAA Contract No. 40AANF101849

Using four different U S. fisheries as exanples spanning a wi de range of
situations fromthose which are conducive to ITQs to those which are
problematic for 1TQs, this report explains the general principles of ITQs and
shows how they m ght be applied to specific fisheries.

Anderson, Lee G (1992). "Consideration of the Potential Use of
I ndi vi dual Transferable Quotas in U S. Fisheries." Vol 1-5.
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Draft Report, NOAA Contract No. 40AANF101849.
A draft report of the above cited study.
Anderson, Lee G (1993). "Toward a Conplete Econom c Theory of the

Utilization and Management of Recreational Fisheries." Journal of
Environmental Econom cs and Managenent, 24: 272-295

A model of individual behavior for recreational fisheries that considers
both the participation decision and the activity level decision is devel oped
The nodel al so distinguishes between the catch rate, that is a biologically
determ ned paranmeter, and the |andings rate, that is a control variable
I ndi vi dual and fishery wi de equilibria under open access are described for

bot h honogeneous and heterogeneous participants. Optimal utilization is also
described. Optimal utilization differs from open access in terms of activity
| evel s of participants and number and type of participants. Regul ations to
achi eve optimal utilization are described
Anderson, Lee G (1993). "Sone Prelim nary Thoughts on Di scards, By-

catch, and Hi ghgrading." Presented at the Internationa

Conference on Fisheries Econom cs, Os, Norway, May 26-28

A bi oeconom ¢ mpdel of a fishery is devel oped that accounts for the
di scarding of a |ower valued component of the catch due to high grading, |ow
gradi ng, and hold capacity. Hol d capacity is based on a model of a fishing
trip. Hi ghgrading is a problem only when the value of the higher priced
speci es exceeds the costs of harvesting it and the costs of discarding the
| ower priced species

Anderson, Lee G (1993). "Enhancing Econom c Analysis for Fishery
Managenment : Di scussion.”" American Journal of Agricultura
Econom cs, 75(5):1194-1195.

A discussion of Jon Sutinen's paper on "Recreational and Commerci al
Fi sheries Allocation with Costly Enforcement” and J. Walter M1l on's paper on
"U.S. Fisheries Management and Econom ¢ Analysis: Inmplications of the Al askan
Groundfi sh Controversy."

Anderson, Lee G (1994). "An Econom c Analysis of Highgrading in ITQ
Fi sheri es Regul ation Prograns." Marine Resource Econom cs
9(3):209-226.

I TQ managenment programs can provide incentives to discard | ow val ued
fish so that individual quota can be used for relatively more val uable fish
Such "highgrading" can also occur where there are other constraints on
harvest, such as hold capacity. This paper conpares and contrasts the exact
condi ti ons under which highgrading will occur with ITQ and other harvest
constraints. Considering all costs, highgrading can be efficient with
physical constraints but it is an unfortunate artifact of 1TQs. \Whether or

not highgrading will occur depends upon the price differential between high
and | ow valued fish, the cost of sorting and discarding, and the cost of re-
harvest . Policies for correcting or reducing |ITQ highgrading should it occur

are descri bed.

Anderson, Lee G. (1994). "A Note on the Econom cs of Discards." Marine
Resource Econom cs, 9(2):183-186.

Thi s paper discusses the basic economc principles of the utilization of
fisheries where it may be optimal to discard some portion of the catch. The
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analysis is in terns of a very sinmple biological model and the discussion is
bi ased towards issues which are discussed most frequently in public forum
often in ways that ignore sinple econom c principles.

Anderson, Lee G (1994). WWhat is Controlled or Limted Access? O In Karyn L.
Gi mbel (ed.) Limting Access to Marine Fisheries: Keeping the Focus on
Conservation, Center for Marine Conservation and the World Wildlife
Fund, Washi ngton, D.C.

The paper will compare and contrast open access with controlled access
modes of fisheries regulation. MWhile some of the differences can be quite
subtle, for purposes of discussion they can be distinguished as follows. The
former controls the activities of participants but does not explicitly control
their number. The latter controls the number of participants or in some cases
the number of fishing units (i.e., boats, traps, or the ampunt of tonnage). A
controll ed access program may also control the activities of the restricted
nunber of participants.

It will be demonstrated that regul ati ons used under open access are
often biologically ineffective in the long run due to technol ogical innovation
and i ndustry growth. In addition, they can lead to economc inefficiencies in

harvest and processing. A prime notivation for the devel opment of controlled
access regul ations was to correct for these two potential problems. Depending
upon how they are formul ated and upon the nature of the particular fishery to
be managed, controlled access regul ations can be successful in this regard

One way of conparing open access and controlled access managenent is to
see how each of them can address inportant issues of different fisheries.
Controlling discards, bycatch, mortality in nursery areas, and maintaining
product quality and industry viability are just a few of the many probl ens

t hat must be addressed. It is frequently the case that potential management
tools are dism ssed because of a perceived weakness in addressing one of these
issues. Since there is no perfect management tool, the inportant question in

conmparing open access to controlled access management techniques is not which
one has weaknesses, but which one can be adopted, inplenented and enforced
such that the stated managenment objectives can be nmost nearly achieved

Ander son, Lee G. (1995). "A Commentary on the Views of Environmental
Groups on Access Control in Fisheries." Ocean and Coasta
Management, 28(1-3):165-188

Thi s paper assesses the views of various environmental groups on access
control in fisheries, as stated in documents prepared by these groups. The
vi ews range from outright opposition to tentative promotion. Differing views
on the definition of conservation, the appropriate make-up of the fishing
i ndustry and the likely make-up with and without access control, and the
appropriate nature of property rights for fisheries are highlighted. An
i mportant aspect of the last issue is the concern over potenti al faki ngs O
probl ems under the Fifth Amendment to the U. S. Constitution when managenment is
i mposed in rights-based fisheries regi mes.

Anderson, Lee G (1997). Open Access Fisheries Utilization with an
Endogenous Regul atory Structure: An Expanded Analysis. O Draft report,
Col | ege of Marine Studies and Department of Econom cs, University of
Del aware, Newark, DE, 15 pp.

Homans and Wl en (1997) develop a model of a commercial fishery in which
managenment deci si ons are endogenously determ ned. This study expands on this
approach by assumi ng that both entry and exit of fishing vessels can occur
usi ng the nodel proposed by Smith (1969) in which a disaggregated model of
i ndependent vessel behavior is enployed. I n addition, the nature of the
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regul atory agency is expanded to consider the possibility of politica
interventions based on the current econom c conditions of existing
participants.

Ander son, Lee G (1997). Mowar ds A Conpl ete Model of Regul ated Commerci a
Fi shing: Conparison of | TQs and Traditional Regulation. O Draft report,
Col | ege of Marine Studies and Department of Econom cs, University of
Del aware, Newark, DE, May, 36 pp

The purpose of this paper is to describe the efficiency and distribution
effects which will occur during the transition to |ITQ managenent foll owi ng a
mode of anal ysis devel oped by Smth (1968).

Anderson, Lee G and Dwight R Lee (1986). "Optimal Governing
Instrument, Operation Level, and Enforcement in Natural Resource
Regul ati on: The Case of the Fishery." Anerican Journal of
Agricultural Econom cs, 68(3):678-690.

Most regul ati on studi es have used industry output or inputs as the
control variable(s), but these are only indirectly controlled by government
action through its choice of governing instrument, enforcement procedure, and
penalty structure and the operational |evel of each. A nodel is devel oped
that demonstrates how profit-maximzing firms will react to these contro
vari abl es taking into account the benefits (extra production) and costs
(possi bl e penalties) of nonconmpliance and the ability to avoid detection on
nonconpl i ance. The optiml operation |level for two sets of control variables
is derived and di scussed

Anderson, Lee G, Em ko Maruyama, and Maryj ane M ddel koop (1999). The LEM
Fi shery Simul ation Model. O Presentation to the Office of Science and
Technol ogy, University of Del aware, Newark, Del aware, Decemnber.

Foundati on of the Excel computer simulation nodel of a commercial and
recreational fishery using a nmulti-cohort biological constraint where fishing

effort enters the nodel linearly. A copy of the computer programis avail able
on di sk.
Anderson, Lee G, Em ko Maruyama, and Maryj ane M ddel koop (2000). The LEM

Fi shery Sinmul ati on Model. O Draft Users Guide, University of Del aware,

Newar k, Del aware, February, 17 pp.

Foundati on of the Excel computer simulation nodel of a commercial and
recreational fishery using a nmulti-cohort biological constraint where fishing

effort enters the nodel linearly. A copy of the computer programis avail able
on di sk.
Ander son, Robert C., Lisa A. Hof mann, and M chael Rusin (1990). "The

Use of Economi c Incentive Mechanisns in Environmental Managenment."
Research Paper #051, American Petroleum Institute, 1220 L Street,
Nort hwest, Washi ngton, D.C. 20005, June, pp. 73

The principal alternative to direct regul ati on uses market forces in the
form of econom c incentives to reduce pollution. This paper exam nes the
existing record on the use of incentive mechanisms for evidence on whether
they have improved the effectiveness and efficiency of environmenta
regul ati on

Anderson, Robert J., Jr. and Thomas D. Crocker (1971). "Air Pollution
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and Residential Property Values." Urban Studies, 8:171-180.

The fundamental hypothesis of the relationship between air pollution
dosages and real estate values for measuring the benefits of air pollution
control is that a portion of air pollution damage to artifacts and organi sns
is capitalised negatively into the value of land and i mobil e durable
i nprovenents thereon causing land rents to vary inversely with air pollutant
dosages. This paper (1) exam nes the theoretical underpinnings of cross-
section studies of demand in which characteristics of goods are used as
expl anatory variables, and (2) to apply that rationale to the study of air
pol lution and residential property val ues

Ander son, Robert J., Jr. and Thomas D. Crocker (1972). "Air Pollution
and Property Values: a Reply." The Review of Econom cs and
Statistics, 54(4):470-473.

Areply to Freeman, AAM 111 (1971). "Air Pollution and Property Val ues:
A Met hodol ogi cal Comment." The Review of Econom cs and Statistics,
53(Nov.):415-416 contention that only after a general equilibrium mde
including the spatial pattern of air quality as a paraneter is constructed may
one appropriately infer relationships between air quality and equilibrium]|and
val ues.

Anderson, Ronald W (1980). "Sone Theory of Inverse Demand for Applied
Demand Anal ysis." [European Economi c Review, 14:281-290.

I nverse demand functions are often useful econonetric representations of
consumer behavior. This paper establishes some theoretical properties of
inverse demands that aid their interpretation and facilitate cal cul ati ons
related to them We introduce the notion of scale elasticity that is shown to
play for inverse demands much the same role that income elasticity does for
di rect demands. It is used in a deconmposition of Antonelli effects that is
anal ogous to the Slutsky equation for direct demands.

Anderson, Terry L. (1982). "The New Resource Econom cs: O d |deas and
New Applications.” American Journal of Agricultural Econom cs
December: 928-946

The purpose of this paper is to lay out the basic elements of the
emergi ng new resource econom cs (NRE) paradigm The scholars involved in the
devel opment of this new approach have sinmply applied the foundationa
contributions to a particular subset of econom c problems. The integration of
these ideas and their application to resource and environnmental problems is

quite new. In this paper, | will first argue why the existing way of thinking
woul d benefit fromreform Following this I will integrate property rights,

public choice, and Austrian economcs with the standard neocl assi cal paradigm
thereby identifying the salient conponents of NRE. Finally, evidence will be

presented to support why NRE is gaining support.

Anderson, WIlliam W (1970). "Contributions to the Life Histories of
Several Penaeid Shrinmps (Penaeidae) Along the south Atlantic Coast
of the United States." U.S. Fish and Wldlife Service, Special
Scientific Report-Fisheries No. 605, May, iii + 24 pp., 15 figs,
12 tables.

Shrimp, the nost valuable fishery resource of the south Atlantic coast
of the United States, contributed about 40 percent of the $27 mllion ex-
vessel value of all fishery landings in the area in 1966. Three species of
shal | ow wat er penaeid shrinps are of greatest commercial inmportance: white
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shrimp, Penaeus setiferus; brown shrinp, P. aztecus; and pink shrinp, P.
duorarum The shrinp fishery is reviewed for trends in yield for the area as
a unit, by State, and by species, for the ten year period 1958-67. A trend
toward steady decline in total shrinp |andings is indicated. During studies
on the white shrinp along the south Atlantic coast of the United states in
1931- 1935, data were obtained on the brown shrinp; the sea bob, Xiphopeneus
kroyeri; and Trachypeneus constrictus. Observations were also nade on the
pink shrinmp from operati ons of the Bureau of Commercial Fisheries R'V Oregon
of northeast Florida near Cape Kennedy in 1965-67. This report presents size
di stribution, ovary devel opment, and sex ratios of the several species of

shrimp, and includes limted information on spawni ng season
Anderson, WIlliam W and G Robert Lunz (1965). "Southern Shrinmp...A
Val uabl e Regi onal Resource." Marine Resources of the Atlantic

Coast, Leaflet Number 4, Atlantic States Marine Fisheries
Commi ssion, P.O. 2784, Tall ahassee, Florida, October, 6 pp

An overview of the south Atlantic shrinp fishery including the species
of shrinmp, management, and existing and on-going research

Andr ade, Roberto R. Enriquez (1992). "A Multiobjective Model of the
Pacific Whiting Fishery in the United States." Dissertation
Depart ment of Agricultural and Resource Economi cs, Oregon State
Uni versity, Corvallis, OR

This dissertation develops a nultiobjective bioeconom c policy nodel of
the Pacific whiting fishery in the U . S. The purpose of the model is to
analyze the inplications (trade-offs) of resource allocation alternatives on
the |l evel of three policy objectives: present value of net revenue
production, and femal e spawni ng bi omass. Pareto optimal solutions for the
three policy objectives were generated under various specifications of the
model by nmeans of generating techniques. Three policy instruments were
consi dered: harvest quotas, fleet/processing capacity limts, and allocation
bet ween the shore-based and offshore fisheries. Results were presented in the
form of trade-off curves.

Andrew, Chris O., Fred J. Prochaska, Jose Alvarez (1975). "Florida
Shrimp: Fromthe Sea Through the Market." SUSF-SG- 75-005
Depart nent of Food and Resource Econom cs, Florida Agricultura
Experiment Station, Florida Sea Grant Program Marine Advisory
Program May, 15 pp

Even though shrimp are the nmost val uabl e seafood species |anded in
Fl orida, |andings have not kept pace with growth of the shrinmp processing
i ndustry. Landi ngs from Fl ori da waters have remai ned constant over time, but
has declined as a share of total shrimp processed due to increased inmports and
the decline in Florida | andings from Canpeche and the Cari bbean

Andrews, Elizabeth J. and James E. Wlen (1988). " Angler Response to
Success in the California Sal mon Sportfishery: Evidence and
Management | nplications.” Marine Resource Econom cs, 5(2):125-
138.

This paper exam nes effort responsiveness to success in the California
sal mon partyboat sport fishery. The management process in this inportant
fishery involves setting target harvest levels for both commercial and
sportfishing groups and then using cl osed seasons, restricted gear, and
possession limts to danpen effective effort. An inmportant conponent of the
management process involves forecasting sportfishing effort and its effect on
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catch to advance-pl an management acti ons. For want of better information,
simple proportionality rules-of-thumb are used currently and this paper

exam nes the plausibility of these. Some sinple models forecasting aggregate
angl er participation and aggregate partyboat catch on a weekly basis are

esti mated across several different ports. Our findings suggest that anglers
are responsive to recent success in several ports (elasticities up to +.5) and
t hat angler participation affects catch with an elasticity exceeding unity.
These results indicate that the sinmple rules of thumb currently in use could
be in substantial error.

Andr okovi ch, Robert A. and Kenneth R. Stollery (1994). "A Stochastic
Dynami ¢ Programm ng Model of Bycatch Control in Fisheries."”
Marine Resource Econom cs, 9(1):19-30.

Thi s paper builds a nmodel of fishery regulation with incidental catch or
bycatch and sinulates it with parameters from the Nova Scotia cod and haddock
fisheries. \When conparing optimal coordinated taxation with the independent
taxation of each fishery separately, we find that independent taxation
requires significantly higher tax rates to control the stock externality
associ ated with conpetitive behavior. Quotas are found to be subopti mal
relative to any form of taxation, because of their inflexibility in the
presence of uncertainty, and because they can control bycatch only indirectly.

Anonynmous (19?7?). "Feasibility Study of Mariscos Del Carmen, S.A. and
Pescadores De Mariscos Del Carmen, S.A. " A prospectus prepared
for a Mexican fishing firm

A description of the plant, boatyard, and traw ers of a Mexican shrinp
fishing firmwith a statement of the net worth of the company and potenti al
for future earnings.

Anonymous (19?7?). "Fin Fishes Caught Incidental to Shrimp Trawling in
the Western Gulf of Mexico." Draft report.

A discussion of the shrinmp trawl bycatch of finfish and potentia
mar kets for the discarded catch

Anonymous (19??). "Fishery Management A Neo-Institutional Approach."”
Draft report.

This paper is an attenpt to conbine neocl assical econom c theory with
institutionalism The neo-institutional approach is applied to fishery
management probl ems.

Anonymous (19??). "Fishing Capacity and Subsidies.” Draft report.
Di scussion of fishing capacity, subsidies, and international agreements

covering trade, fisheries, and the environment. Provides |egal grounds for
pursuing a fishing capacity reduction program

Anonynmous (19??). "A Plan for the Economic Assessnent of | nmport
Restrictions Related to Sea Turtle Protection." NMFS, Washi ngt on
D. C.

An outline of a proposed plan to determ ne the inpacts of shrinmp inport
restrictions for countries that do not conmply with U S. regulations for the
protection of marine turtles by their shrimp fishing fleet.

Anonynous (19??). "Principles and Practices of Limted Entry System"
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Appendi x, Gulf of Mexico Fishery Managenment Council, Li ncoln
Center, Suite 881, 5401 West Kennedy Boul evard, Tanpa, Florida
April.

This report, based on the Ad Hoc Limted Entry Comm ttee meeting in New
Orl eans, discusses the general nature of a limted entry system relates
experiences with the systemin certain fisheries in the U. S. and other
countries, and describes certain Gulf fisheries that may be anenable to and
benefitted by a limted entry management system should the Council pursue the
idea of using limted entry as an alternative management system
Anonymous (19?7?). "Unknown Title." Source: Janmes Opal uch, Department of

Nat ural Resource Econom cs, University of Rhode Island, Kingston,

RI .

Popul ati on dynam cs for fish and bird popul ati ons.

Anonynous (19??). "The Use of Underages/Overages in the Atlantic
Swor dfi sh Fishery." Concept Paper, Highly M gratory Managenent
Di vi sion, National Marine Fisheries Service, Silver Spring
Maryl and

Presents the concept of annual carryover of overages/underages for the
bl uefin tuna quot a. It suggests that the approach should be thoroughly
studi ed and revi ewed by NMFS and the | CCAT Advisory Commttee before
presentation at the | CCAT meeti ng.

Anonynous (1972). "Report of the National Marine Fisheries Service Gulf
Coastal Fisheries Center, Fiscal Years 1970 and 1971." NOAA
Techni cal Memorandum NMFS SER-1, July, iii + 26 pp., 14 figs., 4
t abl es.

Progress is reported at the NMFS Gulf Coastal Fisheries Center (formerly
t he Biological Laboratory, Galveston, Texas). Enphasis is placed on shrinp,
and the research involves the fields of mariculture, popul ation dynam cs
ecol ogy, and oceanography.

Anonynmous (1981). "Estimated Potential Socioeconom c |Inmpacts of a Purse
Seine Fleet on the Existing Mackerel Fisheries." Draft report.

A study was conducted to estimate potential social and econom c inmpacts
on existing fisheries fromthe introduction of a new gear, the purse seine
for harvesting king and Spani sh mackerel in the southeast region, principally
Fl ori da.

Anonynmous (1982). "Shrinmp 1981." Marine Fisheries Review, 44(9-10):58-
59.

A review of the 1981 shrinmp fishery, harvesting sector to final consumer
with enphasis on prices, inmports and inventory levels, and |landings in the
United States.

Anonymous (1985). "A Probable Scenario for International and Domestic
Tuna Fisheries to the Year 1995." \White paper, National Marine
Fi sheries Service

The scenario presented is considered likely to happen if the forces put
into effect by the status quo were allowed to continue unabated until 1995.
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Anonymous (1985). "Foreign Trade: Meaning |Inports Take 69 Percent of
the Market." The Fish Boat, August, 3 pp.

United States inmports of shrimp in 1984 set a record at 422.3 mllion
pounds.

Anonynous (1985). "Less Exports From Ecuador." The Fish Boat, August,
2 pp.

Ecuador shrinp exports declined primarily due to a reduced wild harvest
of shrinp.

Anonynous (1985). "Shrimping '84: A Matter of More Shrimp Less Money."
The Fish Boat, August, 4 pp.

A review of domestic production and consumer demand for shrinp.

Anonymous (1986). "Shrinmping '85." The Fish Boat, August: 17-21

A review of price declines as domestic production and consumer demand
for shrimp increase.

Anonynous (1986). "Foreign Trade." The Fish Boat, August: 22-49.

A review of shrimp inmports including country of origin and tends over
time.
Anonymous (1987). "Philippine Shrinmp Culture."” Draft report, Office of

I nternational Fisheries, Foreign Fisheries Analysis Branch,
Nat i onal Marine Fisheries Service, Washington, D.C. 11 pp.

Shrimp imports have recently become an inmportant source of foreign
exchange for the Philippines. An unstable wild catch makes increasing
production from aquacul ture essential in maintaining these exports. \Wile
most sectors of the Philippine economy have shown little or no growth in
recent years because of political instability, the shrinp culture industry has
grown steadily, nore than enough to offset recent fluctuations in the wild
shrimp catch. Strong governnment and official international support, along
with active private investment, has contributed nmuch to this growth, and this
support is expected to continue

Anonymous (1987). "United States-Spain Fisheries Trade, 1980-85."
Marine Fisheries Review, 49(3):91-96

A review of the U S. - Spain trade in fishery products that indicates
that U. S. exports to Spain are declining and Spain's exports to the U S. are
on the increase; contrary to what was expected when the 200 mle exclusive
econom ¢ zone was enacted.

Anonynous (1988). Shrimp Farming in the United States. Aquaculture
Di gest, San Di ego, CA.

The |l atest information on the major players in United States shrinp
farm ng and a brief overview of the industry.

Anonymous (1997?). Econom ¢ and Bi ol ogical Interactions Between the Shrinp
and Reef Fisheries in the U. S. Gulf of Mexico. 0O Draft report.

Bi ol ogi sts have determ ned that the red snapper resource in the G f of
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Mexico is depleted for several reasons, including the application of too much
fishing effort by commercial and recreational red snapper fishermen and the
incidental bycatch and discard of juvenile red snapper by the shrimp trawl
fleet. The ensuing debate about how best to restore the red snapper

popul ation to desirable |l evels has involved nunerous technol ogical, politica
and econom c facets. Anong them are: technol ogical interaction in which
shrinping gear inadvertently harvests other species, including juvenile red
snapper; management interaction between fishery management plans; conpetition
bet ween commercial and recreational fishermen and anong fishermen with

di fferent gear types within each group; and econom c trade-offs over time,
among various harvesting groups and between different groups of consuners. It
constitutes a managenent problem that is controversial, challenging, and, as
yet, unresol ved.

Anonymous (1997?). Norway. 0O Draft report.

A review of the groundfish industry in Norway including supply, resource
managenment, bilateral arrangements, and fishing industry.

Anonynous (1992). "King and Spanish Mackerel Prices by Gear." Report,
Nat i onal Oceanic and Atmospheric Adm nistration, National Marine
Fi sheries Service, Southeast Regional Office, 9721 Executive
Center Drive, North, St. Petersburg, FL, June

Ki ng and Spani sh mackerel price differentials by gear type exist in two
areas in the southeast region. However, data prevents nmore than a qualitative
di scussion of the causes.

Anonymous (1993). "The Italian Case." Paper presented at the Wbrkshop
on Enforcement Measures, Organization for Econom c Co-Operation
and Devel opnent, Directorate for Food, Agriculture, and Fisheries,
Committee for Fisheries, Paris, September 21-22

In Italy, enforcement measures depend on the management scheme adopted
by government policy and on the operating condition of the fishing industry.
In particul ar, biological, technical, economic, social, commercial, and
financial features are all considered as constraints in a unique planning
exerci se when drawi ng up the management policy to be inplenmented every three
years. The actual conservationist policy, that is part of the whole fisheries
managenment plan, started in 1982 when a licensing scheme was introduced
Since then the decision framework of public adm nistration was centralized and
measures have been taken within a triennial planning document approved by the
gover nnment .

Anonynous (1994). "The Catch About Fish." The Economi st, March 19"
pp. 13-14.
Overfishing.

Anonymous (1994). "Status of International Trade in Shark Species. O

Convention on International Trade in Endangered Species of WId
Fauna and Flora, Draft Resolution of the Conference of the
Parties, Novenmber, 7-18, 2 pp

A resolution to request data on the international trade in shark
products to determ ne its impact on shark popul ations world wide

Anonymous (1994). "An Enpirical Model of Pricing in the Catfish
I ndustry." Draft report submtted to Marine Resource Econom cs
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The adoption of aquacultural products has extended the effects of market
forces, creating an imbalance of market power between catfish producers and
the processing sector that had exerted a monopsonistic power in certain region
such as west Al abama. However, because of the recent changes caused by
vertical integration of the catfish industry, the existence of an
ol i gopolistic power has been identified in the catfish industry. An enmpirica
nmodel of pricing in the catfish industry was devel oped using a theoretica
nmodel proposed by Appel baum  An analysis of the market structure was
conducted to provide estimtes of conjectural elasticities over tinme.
Conjectural elasticities were used to construct the oligopoly power index.
Results show some evidence of the existence of oligopolistic power in the
catfish industry that further suggests some degree of price enhancenent.

Anonymous (1994). "Management Options for the Royal Red Shrimp Fishery
in the Gulf of Mexico." Draft report, Southeast Regional Office
Nat i onal Marine Fisheries Service, St. Petersburg, FL, July, 13
pp.

A review of the existing data for the royal red shrimp fishery in the
Gul f of Mexico. This paper on Phase 1 of the management approach is prepared
by NMFS at the request of the Council to provide scientific information and
advice and fishery management options for the royal red shrinp fishery
resource. Phase 1 is the first step in a series of four steps that are
intended to provide the Council with the material for a managenment plan for
this species.

Anonymous (1994). "Options for Reduction of Bycatch in Shrimp Trawl s."
Tab D, No. 3, Gulf of Mexico Fishery Management Council Briefing
Book for the New Orl eans Meeting, Novenber, 19 pp

Briefly discusses the trends in finfish bycatch in the shrinp fishery
and proposes bycatch reduction device management regul ations to control and
reduce the level of finfish bycatch in the fishery. Alternative management
measures such as individual transferable quotas for shrimp or license
limtation prograns to directly control effort or correct the market failure
are not presented or discussed.

Anonymous (1994). "Prelimnary Alternatives for Management of the Roya
Red Shrinp Fishery in the Gulf of Mexico." Prelimnary draft
report, Decenber, 13 pp

This amendment provides for management of the fishery for royal red
shrimp in the U S. Gulf of Mexico. Management alternatives include
respeci fication of maxi mum sustainable yield (MSY), setting total allowable
catch (TAC), restricting participation in the fishery, and establishing
reporting requirenments.

Anonymous (1994). "The Tragedy of the Oceans." The Econom st, March

19" pp. 21-24.

Overfishing and pollution are exhausting the seas. The decline will be
reversed only if governments stop subsidies to fishing fleets, police their
waters well, and hardest of all, persuade fishernen to trust them

Anonymous (1995). Bio-Economic Modelling in the EU, Concerted Action
Coordi nati on of Research in Fishery Econom cs, Wbrking Document Nr:
7, (AR CT94 1489), Workshop, Edi nburgh, October: 148-158

Proceedi ngs of a workshop on bioeconom c modeling in the European Union
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Anonymous (1995). Demand for Inmported Shrinp in U . S.: An Application of
Transcendental Logarithm c Demand System 0O Draft report.

Since the early 1980's, U.S. shrimp inmports have been experiencing a
transition fromwild-caught shrim to farmraised products. This paper sought
to analyze the U S. demand for shrinp products. Usi ng the Transcendent al
Logarithm ¢ Demand System (TL), the findings show that demand is inelastic for
all shrimp products. Nonl i near inpacts and joint inmpacts of expenditures are
significant. No significant shifts in preferences for the U.S. shrim
consumer s have happened.

Anonymous (1995). The Dynam cs of Regul ated Open Access Resource Use. [O
Draft report.

This paper models interaction between a regulatory agency and an open
access industry exploiting a resource. Bot h groups are nmodel ed with plausible
behavi oral assunptions and the joint dynam cs of their interaction are
exam ned. The qualitative nature of the interaction depends upon rel ative
response speeds as well as other structural parameters.

Anonymous (1995). Ondi vi dual Transferable Quotas: Modeling Participation and
Exit Decisions. O Draft report.

This paper analyzes | abor/leisure choices for individual fishermen
jointly with their quota demands. The model is suitable for analyzing some
important issues in ITQ design, particularly determ nants of
exit/participation decisions. The model suggests how personal characteristics
interact with market variables to influence the exit/stay decision and
participation.

Anonynmous (1995). "Possible Options for Controlled Access to the
Spani sh Mackerel Fishery Under the Jurisdiction of the South
Atl antic Fishery Management Council." Draft NEPA Scoping
Document .

Thi s paper discusses various options for managi ng the Spani sh mackerel
fishery under controlled access. A brief description of the fishery is
presented, followed by a discussion of the problems in the fishery that could
be solved by a controlled access regime. A nunber of instruments that could
be utilized under controlled access are discussed. These range from what
coul d be considered as the most free market situation, to instruments that
could i nmpose certain restrictions, and finally to a no action situation. Some
comments are provided on deciding the process of how to decide on initial
eligibility, and how to set the initial TAC. The discussions are broad based
enough to give the public an opportunity to evaluate the different options.

Anonymous (1995). "Rent and Devel opnent Issues in the Pacific |Islands
Tuna Fishery." Draft Wrking Paper 1V, The Wrld Bank
Washi ngton, D.C

The potential rents that could be generated by the tuna fisheries in the
south Pacific under proper managenent are estimated. MWhile it is recognized
that optimal rents generated by the fishery cannot be accurately estimted
based sinmply on sunmaries of observed data, an in-depth analysis to determ ne
the level of rents generated by the fishery was not conducted. Rents were
estimated to be between 10% and 15% of the value of the resource with current
fishing fees averaging 4% to 5% The inplication is that increases in fees to
nations controlling the fishing grounds would be appropriate.
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Anonymous (1995). "Rents and Taxes in an Individual Transferable Quota
Fi shery." Draft manuscript, Marine Resource Economi cs

Taxing pure rents is usually considered the |east distortionary nmethod
for raising revenues. |In the literature on fishery economcs, the term "rent
is regularly enployed, suggesting that pure rents exist in that sector
I ndeed, with the recent devel opment of individual transferable quotas, the
resulting market value of quota has been treated as reflecting pure resource
rents. In this paper, the view that the market value of quota represents a
pure rent that can be readily extracted in a nondistortionary manner by the
taxing authority is challenged

Anonymous (1995). "Shrimp License Managenment." In An Act Relating to
the Authority to Establish License Management Prograns for
Commer ci al Fishing, Section 1, Chapter 77, Parks and W ldlife
Code, Subchapter F, January.

A | aw proposed by the Texas State Legislature requiring transferable
licenses for inshore, commercial bay and bait shrinmp boats.

Anonymous (1995). Spati al Model i ng Environnent References. 0O Unknown source

A list of references to aid in the devel opnent of ecol ogical and
econom ¢ systems nodels using spatial modeling techniques.

Anonymous (1996). Coordi nation of United States and International Efforts to
I mprove the Management of Fishing Capacity. O Proposal, National Marine
Fi sheries Service, 1315 East-West Hi ghway, Silver Spring, MD.

This paper identifies and suggests coordination for U S. and
international efforts planned or in process to inprove the management of
fishing capacity.

Anonymous (1996). "Econom cs W thout Free-Disposal: The Probl em of
Quot a- I nduced Di scarding in Heterogenous Fisheries." Draft
manuscri pt, Journal of Environmental Economi cs and Managenent.

I ndi vidual quota (1 Q prograns are a promi sing and increasingly comon
means of regulating fisheries. This paper exam nes how profit maxim zing
fishers respond to different types of 1Q progranms in fisheries where many
types of fish are harvested sinultaneously. The paper first specifies a joint
production function for the fishery. Using this technol ogy, the responses of
profit maximzing fishers to different 1Q programs are analyzed. This
anal ysis shows first that the most common types of individual quota program
can induce discarding, and second that of all possible individual quota
programs, only those that regulate the value of harvest never induce
di scarding. Since discarded fish have a high nmortality rate, Val ue- based 0O
i ndi vidual quota programs are superior to their more conventional counterparts
in that they waste fewer fish. These results are driven by the fact that the
fishing technol ogy exam ned here does not satisfy a free-disposal 0O
assumption. Since this free disposal assumption is ubiquitous in production
theory, and not obviously true, the framework devel oped herein is useful for
anal yzing a broad class of problems involving joint production

Anonynous (1996). Bn Overview of the Inpacts on the Biological Status of
Sharks. 0O Draft Animals Conmmi ttee Di scussion Paper Pursuant to Cites
Resol ution Conf. 9.17, August, 7 pp.

The executive summary from a paper that provides an overview of the
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i mpacts on the biological status of shark popul ati ons worl dwi de. The

bi ol ogi cal characteristics of sharks are reviewed along with the analytica
probl ems deriving fromthe limted avail able data on sharks worl dwi de

Current or potentially negative influences on shark popul ations are outlined,
including directed commercial and recreational fisheries, bycatch and discards
of sharks, overexploitation of prey species, habitat degradation in pupping
and nursery areas, and beach netting. An overview of these inpacts is

provi ded by region and country. Met hods currently enmployed to address these

i mpacts are discussed as well as actions taken to date by internationa
scientific and fishery organizations. The conclusions address issues required
to develop a more conpl ete understandi ng of the biological status of sharks
wor | dwi de.

Anonymous (1996). Summary of State Regul ations Affecting Shark Resources By
States Maine Through Texas. O Meeting of the Shark Operations Team
Hi ghly M gratory Speci es Managenent Division, National Marine Fisheries
Service, Silver Spring, MD, August 27-28, 2 pp

The states from Maine through Texas were surveyed during June 1996 to
determ ne what regul ati ons exist that either directly or indirectly affected
the harvest of shark resources. These regulations are summarized in this
document .

Anonynous (1997). Coordi nation of United States and International Efforts to
I nprove the Management of Fishing Capacity. O Proposal, National Marine
Fi sheries Service, 1315 East-West Hi ghway, Silver Spring, MD.

This paper identifies and suggests coordination for U S. and
international efforts planned or in process to inprove the management of
fishing capacity.

Anonymous (1997). Di scussi on Paper on Supply and Demand Projections for Fish
and Fisheries Products. O Submtted by Japan for the Eighth FWG APEC.

A proposal to conduct supply and demand anal ysis for fishery products in
t he APEC region

Anonymous (1997). MRFSS Econom ¢ Add-On Survey. 0O Version May 3, Nationa
Mari ne Fisheries Service, Southeast Regional Office, 9721 Executive
Center Drive, North, St. Petersburg, FL.

Add on intercept survey instrument for recreational valuation study.
Anonymous (1997). Untitled. Draft report, National Marine Fisheries Service

Quota monitoring report that reviews the current status of red snapper
Il andings in the Gulf of Mexico.

Anonymous (1997). Bi bl i ography for the Florida Keys National Marine
Sanctuary Socioeconom ¢ Monitoring Plan. 0O National Oceanic and
At mospheric Adm nistration, Silver Spring, MD.

A set of references on the economcs related to mari ne sanctuaries in
the Florida Keys.

Anonymous (1998). B Brief Summary of Existing Situation of Relevant High Sea
Stock, in Particular for Highly Mgratory Species. 0O Japan, Technica
Wor ki ng Group on the Management of Fishing Capacity, La Jolla
California, U S. A, April 15-18, 3 pp.
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This paper is intended to review the situation of high seas resources
and fisheries targeting at themin the hope to contribute to the discussion at
the Expert Meeting on managenment of Fishing Capacity to be held in April this
year. I n assessing the degrees of fishing capacity, the starting point should
be clarification of the present state of resources and fisheries. The fishery
resources dealt in this paper include tuna, bottom fishes and sal non. This
paper utilizes to the fullest extent the present know edge avail able on the
state of many of the high seas resources and fisheries shared by regiona
fisheries management organi zations.

Anonymous (1998). Broader Policy and Institutional Considerations. O Draft
Report, Wbrking Group 4, Technical Wrking Group on the Management of
Fi shing Capacity, FAO, La Jolla CA, April 15-18, 5 pp

A series of reconmmendations on policy issues related to the management
of capacity on a national and international basis are presented
Institutional requirements include the establishment of a registry of vessels
and boats in the fishing industry and the collection of econom c data
necessary to study the dynam cs of entry and exit behavior in the fishing
fleet. Co-management was strongly reconmended as a means of controlling
excess capacity and subsi dies were discouraged

Anonynous (1998). The Deep Green Sea. O The Econom st, May, 23.

A survey of issues concerning the use of the oceans as a commons.

Anonymous (1998). BAO Consultation on Fishing Capacity. O Draft Report
Techni cal Working Group on the Managenment of Fishing Capacity, FAO, La
Jolla CA, April 15-18, 1 pp

Proposal for working definitions of key terms to be adopted by the
Techni cal Working Group.

Anonymous (1998). Oncentive Bl ocking Control Methods: Preparation of
Gui delines. O Day 1 Report, Working Group 2, Technical Working Group on
t he Management of Fishing Capacity, FAO, La Jolla CA, April 15-18

Whi | st incentive blocking methods are frequently seen as problematical,
there are many fisheries in both devel oped and devel oping situations where
they offer a viable (and often the only alternative) to managi ng capacity. It
is considered that in general the well known shortcom ngs associated with
incentive blocking mechani sms have been managed poorly, and in the |ight of
experience, such nmeasures can be and are used successfully in certain
circumst ances.

Anonymous (1998). Oncentive Bl ocking Control Methods & High Seas. 0O Wbrking
Group 2, Technical Wrking Group on the Management of Fishing Capacity,
FAO, La Jolla CA, April 15-18.

An agenda to facilitate discussion of incentive blocking methods to
control fishing capacity in high seas.

Anonymous (1998). Ossues in the Managenent of Capacity. 0O Draft Report
Techni cal Working Group on the Management of Fishing Capacity, FAO, La
Jolla CA, April 15-18, 3 pp

An i ssue paper raising concerns and opinions for discussion at the
Techni cal Working Group.
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Anonymous (1998). Management of Fishing Capacity. O U S. Position Paper
Oct ober 26-30, FAO Consul tations.

The U.S. position on adopting a gl obal plan of action for the managenment
of fishing capacity.

Anonynous (1998). Measurement & Monitoring of Fishing Capacity. O Working
Group 1, Technical Wbrking Group on the Management of Fishing Capacity,
FAO, La Jolla CA, April 15-18.

An agenda to facilitate discussion of incentive blocking methods to
control fishing capacity in high seas.

Anonymous (1998). Recreati onal Val ue of Sport-Boat Fishing: Corpus Chri st
Bay, Texas. 0O Draft.

This study applies the travel cost nodel using survey data collected by the
Texas Parks and Wldlife. The demand model for sport-boat fishing was
estimated enpirically using a Maxi mum Li kel i hood approach, which recogni zes
that the travel cost data are of a discrete nature and subject to systematic
truncation. The estimtes generated in this study validate the notion that
the sport-boat fishing services provided by the Corpus Christi Bays are
significant, and that inprovenments in habitat and water quality could result
in significant gains in econom c val ue

Anonymous (1998). Report of Working Group 3 on Incentive Adjusting Contro
Met hods and Reduction of Capacity. 0O Draft Report, Working Group 3,
Techni cal Working Group on the Managenment of Fishing Capacity, FAO, La
Jolla CA, April 15-18, 5 pp

Incentive adjusting control methods include individual quotas, taxes,
group fishing rights, and individual effort quotas because they tend to
improve or tighten the connection between those persons making fishery
managenment and capacity decisions and the persons bearing the full
consequences of those decisions. If the consequences are entirely borne by
t he decision maker, there are no external effects of the decision and the
deci si on-maker tends to act in the social interest when serving his self-

interest. It is inportant to realize that the different incentive adjusting
control methods have widely different inmplications in terns of wealth
generation and, in particular, its distribution. These methods potentially

could lead to reductions in fishing capacity if properly applied in certain
fisheries.

Anonymous (1998). Surf Clam Advi sory Report. O Report to the Md-Atlantic
Fi shery Management Council, Annapolis, MD, March.

Report on the biological status of the surf clam and ocean quahog
fishery in the md-Atlantic ocean.

Ant hony, Vaughn C. (1990). Bundanmental s of Fisheries Management -- The
Resource. 0O National Marine Fisheries Service, Northeast Fisheries
Center, Whods Hole, MA, October, 88 pp

An expl anation of the assessment of single species fish stocks, their
fisheries, and an explanation of the procedures, advantages, and problenms of
di fferent managenent techniques is provided. The nultispecies problem
environmental effects, and the very inmportant subject of risk are touched on
in the paper. The social and econom c options that are so very inportant in
adj usting the optinum biol ogical yields are not discussed
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Antozzi, Wlliam O (1993). "lInport and Export Trends for Selected
Seaf ood Products of Interest to the Southeast, January to June,
1993." Draft report, Southeast Regional Office, National Marine
Fi sheries Service, St. Petersburg, FL.

This report is a six nonth update to the annual report on inport and
export trends. Products and countries were selected based on relevance to
current trade negotiations. Original trade data has been conpil ed by the
Bureau of the Census and the National Marine Fisheries Service. Sour ces of
expl anatory information include U. S. foreign embassy reports and U.S. seafood
product exporters and inporters.

Appel doorn, R., J. Beets, J. Bohnsack, S. Bolden, D. Matos, S. Meyers,
A. Rosario, Y. Sadovy, and W Tobias (1992). "Shall ow Water Reef
Fish Stock Assessment for the U.S. Caribbean."” NOAA Techni ca
Menmor andum  NMFS- SEFSC- 304, U.S. Departnment of Commerce, Nationa
Oceani ¢ and At nospheric Adm nistration, National Marine Fisheries
Service, Southeast Fisheries Science Center, Mam , Florida
March, 70 pp.

A stock assessment workshop exam ned fishery trends for shall ow water
reef fishes in the U S. Caribbean based on avail able fishery |andings and
bi ostatistical data. Puerto Rico, St. Croix, and the conbined St. Thomas/ St.
John areas were chosen as appropriate geographical units for analysis. The
wor kshop focused on comparing 1985 with 1990 because the data for these years
were nearly complete. Trends in catch per unit effort were exam ned using
data from ot her years when sufficient data were avail able. Deep water reef
fishes, although technically not included in the Shall ow Water Reef Fish
Fi shery Management Plan, were also exam ned because of their inportance to the
reef fish fishery.

Aquatic Farms, Ltd (1989). "Asia-Wde Shrinp Agro-Industry Sector
St udy. "Final report submitted to The World Band, 1818 H Street,
N. W, Washington, D.C. 20433, June, 283 pp.

This study provides an analysis of global marketing trends in demand and
supply for shrimp exports including price and volume projections; and a review
of the shrinp subsector in seven Asian countries (India, Bangladesh, Thail and
Mal aysi a, I ndonesia, Philippines, and China), indicating potential areas of
financial and technical assistance in the devel opment of shrinmp agro-
industries. The study assesses the scope for the expansion of shrinp exports
fromthe seven countries and determ nes assistance needs in the devel opnment of
shrimp aquacul ture

Arauj o, A. and J.A Scheinkman (1983). "Maxi mum Principle and
Transversality Condition for Concave Infinite Horizon Econom c
Model s. " Journal of Econom c Theory, 30:1-16

Necessary conditions for optimality in infinite horizon concave
maxi m zati on problems, that include a generalized "Eul er Equation" and a
transversality condition at infinity, are established. The formulation admits
implicit state constraints and utility functions with infinite steepness at
t he boundary. For these reasons support prices present discontinuities and a
t heorem characterizing such discontinuities is present.

Armstrong, C.W (1994). "Cooperative Solutions in a Transboundary
Fi shery: The Russi an- Norwegi an Co- Managenent of the Arcto-
Nor wegi an Cod Stock." Marine Resource Econom cs, 9(4):329-351.
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To focus on the necessity of justifying a specific choice of cooperative
solution for applied analysis, a cooperative game theoretic setting is used to
descri be possible solutions for the Russian-Norwegi an joint management of the
m gratory Arcto-Norwegi an cod stock. Three different cooperative solutions,
as well as cooperative conpensated solutions to the problem are introduced
and di scussed. The cooperative solutions are conmpared to one another in terms
of the parties' preferences, threats and maxi mum points, and further set into
a context of conpensated exchange. Based on the cooperative and conpensated
sol utions discussed, a negotiation framework is established in which four

di stinct stages of decision making can be identified. Finally, the different
solutions are discussed in the setting of Norway and Russia's current
political and economi c environnment. The so call ed Sal ukvadze sol ution

conmpensated or not, can be seen to be an appropriate solution to the fisheries
problem  The conpensati on must be paid over time to Russia.

Arnarson, Ingolfur (1997?). B Fishery Managenment Model. The Case of the
Ol ympic System Owith an Application to Alaska. O Working Paper, Oregon
State University, Oregon, 34 pp.

This model of an O ynpic System fishery treats biological factors as
exogenous vari abl es and emphasi zes the capture of economic and institutiona
change under different fishery management schemes. The model works on a
mul ti-product, multi-sector, and multi-species basis either seasonally or
annually. The nodel does not include capital flow in the sector and as such
is a short term nodel

Arnarson, Ingolfur and Pall Jensson (199?). The | mpact of Product M x on
Opti mal Fishing Quota. O Working Paper, Oregon State University, Oregon
and University of Iceland, 15 pp

In this paper, we focus on the impact of product m x decisions made by
operators in the fisheries on the sales prices and on the optiml individua
fishing quota allocated to each vessel. It is shown that an optimal fisheries
managenment scheme cannot be determ ned without considering the market prices
and the production attributes of the fish products. Also, contrary to the
results of fisheries economc nodels to now, it is not necessarily optimal to
give as high a quota as possible to each vessel, and thus to operate as few
vessel s as possible.

Arnarson, Ingolfur and Pall Jensson (199?). Si mul ati on Model of Factory
Trawl er Operation. 0O Working Paper, Oregon State University, Oregon and
University of lceland, 19 pp

The paper describes a model with sinmulates a factory traw er, haul by
haul and trip by trip. The case of a factory trawler is chosen because it has
both the catching and the processing operations. A LP nodel is enbedded to
plan the processing of each haul B catch. Anong the many potentia
applications of the nodel, the two discussed in the paper are the testing of
deci si on support systens and an analysis of the impacts of different fisheries
management schemes on the individual firns.

Arnarson, Ingolfur and Richard S. Johnston (1997?). B New Approach to Fishery
Management with a Application to the Fisheries in Gulf of Alaska and
Bering Sea. O Wbrking Paper, Norwegi an Coll ege of Fishery Science,

Uni versity of Tromsoe, Norway and Department of Agricultural and
Resource Econom cs, Oregon State University, Oregon, 34 pp.

A linear programm ng approach to nmulti-species, multi-product fishery
managenment based on an institutional analysis of weak and strong ownership of
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living marine resources is proposed for the Alaskan groundfish fishery.

Arnason, Ragnar (1989). "M nimum Information Management with the Help
of Catch Quotas." In P.A. Neher et al (eds.) Rights Based

Fishing, p. 215-241.

Thi s paper agues that in nost ocean fisheries the data requirements for
the calculation of optimal tax rates, catch quotas, etc. greatly exceed the
capacity of any resource manager. It follows that management systens based on
such approaches are of little practical use. On the other hand, there appear
to exist institutional arrangements that allow the resource manager to take
advant age of the market nmechanismto solve the management problem  This paper
addresses this issue. It attempts to specify institutional arrangenments of
the fisheries and management procedures that permt optiml management with
m ni mal use of extraneous information. This is referred to in the paper as
m ni mum i nf ormati on management schemes (M MS).

Arnason, Ragnar (1993). "On Catch Discarding in Fisheries." Presented
at the International Conference on Fisheries Econom cs, Os,
Nor way, May 26-28.

This paper finds that the inmposition of an I TQ program on a fishery in
which differential market grades exist will lead to increased discarding of
the smaller fish.

Arnason, Ragnar (1993). "The Icelandic Individual Transferable Quota
System A Descriptive Account.” Marine Resource Econom cs
8(3):201-218.

Thi s paper provides a brief description of the evolution and current
structure of the individual quota system (1 Q in the lIcelandic fisheries.

This particular fisheries managenent system was introduced at different tinmes
in different fisheries-in the herring fisheries in 1976, in the capelin
fishery in 1980, and the demersal fisheries in 1984. Since 1990 all Icelandic
fisheries have been subject to a uniform system of individual transferable
quotas (I1TQs).

The paper discusses the social and econom c inmpetus for the initial
adoption of the ITQ fisheries systemin the various fisheries, sketches its
subsequent devel opment and descri bes the key elements of the current system
Assessments of the econom c inmpact of the 1TQ system are presented in the |as
part of the paper. Although a definitive study of this inpact is not
avail abl e, the various indicators presented generally indicate an inprovenment,
someti mes substantial one, in the economc efficiency of the fisheries in
questi on.

Arnason, Ragnar (1994). "On Catch Discarding in Fisheries." Marine
Resource Econom cs, 9(3):189-207.

Thi s paper exam nes the econom cs of catch discarding in fisheries. To
study this issue a sinple dynamc fisheries model is constructed. On the
basis of this nodel, it is demonstrated that in a differentiated fishery
di scardi ng of catch may be socially optimal. The paper goes on to show that
individual firnms in a free access, conpetitive fishery enploy the socially
opti mal discarding rule. In contrast, the individual transferable quota (I1TQ
fisheries management regime tends to generate an excessive incentive for
di scarding catch. The problem however, does not appear to derive fromthe
I TQ system as such. Rat her, it seems to depend on the inperfect application
of the systemto real fisheries. The concept of a discarding function is
defined and it is shown that at |least within the framework of the nmodel
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enpl oyed the discarding function for an I TQ fishery dom nates the one for free
access, conpetitive fisheries. Nunmerical exanples are provided. Finally,
possi bl e remedi es of the discarding problemare briefly discussed

Arnason, Ragnar (1995). On Selectivity and Discarding in an ITQ Fishery. 0O
In, Bio-Econom c Modelling in the EU, Concerted Action Coordination of
Research in Fishery Econom cs, Working Docunment Nr: 7,(AIR CT94 1489),
Wor kshop, Edi nburgh, October: 92-99

The theory on discarding of catch at sea denonstrates that an unnodified
application of the ITQ fisheries management system i nduces an incentive for
di scarding of fish in excess of what is socially optimal. In fact, the basic
result is that there is no sinmple relationship between discards and the two
management systens of I TQ fisheries management and an unmanaged fi shery.
Di scards may either increase or decrease as a consequence of the introduction
of an | TQ managenment system dependi ng upon the fishing gear selectivity and
fishing ground choice made by the participants. Although the tendency to
di scard harvested fish may increase under an |ITQ fisheries management system
the inmpact of the same system on harvesting selectivity may actually lead to a
reduction in the total volume of discards.

Arnason, Ragnar (1998). Ocean Fisheries Management: |nplications for the
Vol ume and Quality of Fish Supply. O Fisheries Research, 34: 215-225.

Thi s paper considers the probable inpact of improved fisheries
managenment on the volume and quality of fish supply. It is shown that the
transition froma rent dissipation equilibrium (where mpst open access
fisheries find thenmselves) to an economically efficient equilibrium may just
as easily entail a decrease as an increase in the volunme of harvest. | ndeed,
given the current level of the world B fish stocks, it appears unlikely that
the current trend toward econom cally efficient fisheries management regines
will result in a significant increase in the worldwi de supply of marine
cat ches. Therefore, it seenms that a sustained increase in the future vol une
of fish supply nust continue to come fromfish farmng. The novenent toward

more efficient fisheries management regimes is, on the other hand, likely to
substantially enhance the quality of |anded catch. Due to fish stock and
fishing capital dynam cs, however, this effect is likely to be stronger in the

short rather than the long run

Arnason, Ragnar (1998). Notes on the Inmpact of I1TQs in Iceland. O Technica
Wor ki ng Group on the Management of Fishing Capacity, FAO, La Jolla CA,
April 15-18, 5 pp

The individual vessel quota systemin Iceland seenms to have yiel ded
consi derabl e economi c benefits. New i nvestment in fishing capital has been
reduced and the fishing fleet has contracted. In some fisheries, the nunber
of operating units has dropped significantly. Fi shing effort has also been
significantly reduced. Finally, estimtes of the actual econom c rents
generated by the system as well as analysis of quota values strongly indicate
that very substantial economic benefits are already being generated by this
management system

Arndorfer, David J. and Nancy Bockstael (1986). "Estimating the Effects
of King Mackerel Bag Limts on Charter Boat Captains and Anglers."
Prepared under contract for the National Marine Fisheries Service
Sout heast Fisheries Center, M am Laboratory, 75 Virginia Beach
Drive, Mam , Florida 33149 by Environmental Resources Management -
North Central, Inc., Suite 200, 835 Sterling Avenue, Pal atine,
Il'linois 60067.
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This report researches techniques for estimating the effects of bag
limts on recreational anglers, and provides prelimnary estimtes for the
recreational anglers in Panama City Beach and Destin, Florida as part of a
pil ot study of the charter boat industry in northwestern Florida

Arnold, Vic (196?). "Shrinp." Unpublished working paper.

In this study, vessels from 13 major Gulf of Mexico shrimp ports were
surveyed to determ ne their cost and earning structure. This information was
combined with effort data for a sample of vessels spending 50 percent or nore
of their time on the Tortugas shrinmp grounds. Usi ng both these series of
data, broken down into vessel size categories and specifying the distribution
of |l andi ngs between three Florida ports, a linear progranm ng nodel was
devel oped for the expressed purpose of determning the optinml patterns, the
di stribution of species and the cost conponents of vessel operations. Usi ng
constraints based on various assunmptions, results were derived that suggested
consi derable differences fromcurrent port use patterns. Social benefits
derived fromtheir application denmonstrate the value of this technique

Arnott, Richard J. and Joseph E. Stiglitz (1979). "Aggregate Land
Rents, Expenditure on Public Goods, and Optimal City Size." The
Quarterly Journal of Econom cs, 43(4):471-500.

This paper explores the relationship between aggregate land rents and
public expenditure in a residential urban econony.

Arrow, Kenneth J. (1964). "Optimal Capital Policy, the Cost of Capital
and Myopic Decision Rules."Annals of the Institute of Statistica
Mat hematics, 16:21-30.

The rule for an optimal investnment policy requires equating at any
moment of time, the instantaneous marginal productivity of capital to C(t)
which is determ ned by depreciation conditions and the future course of the
rate of interest and is independent of the profit function. This rule is
myopic in that the future nmovements of the profit function play no role in the
determ nation of the current stock of capital and therefore of current
investment. The rate of interest in question is the instantaneous or short-
termrate, not as usually assuned a |long-termrate and the depreciation
(replacement) conponent is not purely technological but in general depends on
future interest rates.

Arrow, Kenneth J. and Sheldon Chang (1982). "Optimal Pricing, Use, and
Expl orati on of Uncertain Natural Resource Stocks." Journal of
Environmental Econom cs and Management, 9:1-10.

Units of natural resources to be called "m nes" are assumed distributed
over an unexplored territory according to a Poisson process in space. At any
moment, total reserves and unexplored | and are given. Society can determ ne
the rate of consumption and the rate of exploration. Reserves are drawn down
by consunption and increased by discoveries made during exploration; the
amount of unexplored |and is decreased by exploration. At any nonent, the
payoff of society is a concave function of consunption less a |linear function
of exploration with future payoffs discounted. Optimal policies are
consi dered and, in particular, it is shown for a |arge amount of unexpl ored
| and the shadow prices of reserves and of unexplored |land move in random
cycles but show only a slight upward tread, thereby casting some |light on the
failure of mneral prices to rise at the market rate of interest.

Arrow, Kenneth J. and Mordecai Kurz (1970). Public I nvestnment, The Rate
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of Return, and Optimal Fiscal Policy. Resources for the Future
Inc., The Johns Hopkins Press, Baltinore.

A path breaking formulation of the problenms of public expenditure in the
context of nmodern econom c growth theory has been produced in this book. The
authors tie the determ nation of the allocation of resources between public
and private sectors to the goal of getting the econom c system onto an
efficient growth path. While the nodels utilized are highly abstract, there
are provocative inplications for the determ nation of the appropriate discount
rate and the entire process of econom ¢ planning

Arrow, Kenneth, Robert Solow, Paul R. Portney, Edward E. Leamer, Roy
Radner, and Howard Schuman (1993). "Report of the NOAA Panel on
Contingent Valuation." Panel report, National Oceanic and
At mospheric Adm nistration, Washington, D.C.

Fol l owi ng the introduction, the drawbacks to the CV technique are
di scussed in Section Il. Section IlIl discusses several key issues concerning
the design of CV surveys, including use of the referendum format to elicit
i ndi vi dual val ues, ways of addressing the so-called "enbeddi ng" problem and
the eval uation of damages that |ast for some period but not forever. Section
IV presents guidelines to which the Panel believes any CV study should adhere
if the study is to produce information useful in natural resource damage
assessment . In Section V a research agenda is described; it is the Panel's
belief that future applications of the CV technique may be less tinme consum ng
and contentious if the research described in the agenda is carried out.
Section VI presents the Panel's concl usions.

Asche, Frank (1997). Trade Di sputes and Productivity Gains: The Curse of
Farmed Sal mon Production? O Marine Resource Econom cs, 12(1):67-73

The relationship between productivity devel opments and price declines in
sal mon farm ng using Norwegian data is the focus of this paper. This is of
i nterest because international trade conflicts in relation to farmed sal non
bet ween Norway, the |argest producer, and the producer nations with poor
profitability have resulted in trade restrictions on several occasions

Ashford, Lori S. and Jeanne A. Noble (1996). Bopul ation Policy: Consensus
and Chall enges. 0O Consequences, 2(2):24-36

A consensus was devel oped at the International Conference on Popul ation
and Devel opnent held in Cairo in 1994 that recogni zes that consunption in
weal thy countries and rapid population growth in poor countries put pressure
on the natural environment, both locally and globally. Yet, rather than
simply equating population policy with famly planning, the new thinking is
that population growth should be stabilized by attacking some of the roots of
the problem by inmproving wonen B access to education, health care, and
econom ¢ and political decisions. How the consensus emerged, what it will
cost to inmplement a world program of action, and the chall enges that
governments in rich and poor countries face in addressing these issues is
revi ewed here.

Asi an Pacific Economcs Comm ttee Fisheries Working Group (1997). Mr ade and
I nvest ment Liberalization in Fisheries, Phase |I: Tariffs. 0O Draft
Report, Los Cabos, Mexico, June 11-12.

This report on tariffs is the first of a four part fisheries sector

trade study program ai med at providing a better understanding of the fisheries
tariffs among the APEC econom es. High tariffs that serve as an inmpediment to
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trade, are highlighted in the report.

Asi an Pacific Econom cs Cooperation (1997). Onventory of Fisheries
Adm ni strations and Organi zations in APEC Menber. O Fisheries Wrking
Group, Singapore.

This inventory provides basic information on fishery adm nistrations and
organi zati ons of APEC nmenmbers to improve understandi ng anong APEC nenmbers and
facilitate coordination and cooperation anong the relevant fishery agencies
and organi zati ons of APEC nenmbers.

Assaf, George B., Brent G Kroetch, and Subodh C. Mathur (1986). Nonmar ket
Val uati ons of Accidental Ol Spills: A Survey of Econom c and Lega
Principles. O Marine Resource Econom cs, 2(3):211-237.

Thi s paper presents an overview of |egal and econom c theories used to
assess liability and damages for |oss of nonmarket goods arising from an
accidental oil spill. Several different econom ¢ methods used for quantifying
val ues are discussed and critiqued. Also reviewed are the fundamental |ega
doctrines that permt individuals and public agencies to seek conpensation for
these damages. To illustrate the applicability of these econom c and | ega
theories, two case studies are presented and evaluated in terms of the
principles presented earlier.

At ki nson, Scott E. (1983). "Marketable Pollution Permts and Acid Rain
Externalities." Canadi an Journal of Economi cs, 16:704-722

This paper exam nes the econom c inplications of currently proposed
mar ket abl e pollution right (MPR) systems for attaining ambient air quality
standards in local airsheds. W show that (1) the magnitude of |ocal control
costs for one MPR system must be | ess than or equal to that under the current
pollution control systemand (2) if this MPR system significantly reduces
local costs of control, it must significantly increase |ocal anbient
degradation and, with high probability, the extent of long range sulfate
deposition. A sinmulation for a region of the Ohio River Basin indicates that
the cost saving and increased anbi ent degradati on and sulfate deposition in
the Northeast and Canada should be | arge

At ki nson, Scott E. and T.H. Tietenberg (1982). "The Enmpirica
Properties of Two Cl asses of Designs for Transferable Discharge
Permt Markets." Journal of Environmental Econom cs and

Managenent, 9:101-121.

Previ ous work by Atkinson and Lewi s and Anderson it al. has indicated
the tremendous cost advantages to be achieved by moving froma policy based on
em ssion standards to one based on marketable em ssion permts. As Tietenberg
poi nts out, however, neither of the major permt designs treated in the
literature are optimal fromall points of view. This has triggered a search
for alternative permt designs, that while they may not m nim ze conpliance
costs have sufficient other virtues as to make them attractive on other
grounds. The purpose of this paper is to examne, within the context of an
empirical mathematical programm ng model, the air quality em ssion, and cost
consequences of two classes of the permt designs that can be inplenented in
the absence of information on control costs. This case study involves
particulate control in St. Louis

At ki nson, Scott E., Christopher Cornwell, and O af Honerkanmp (1999).

"Measuring and Deconposi ng Productivity Change: Stochastic
Di st ance Function Estimation vs. DEA." Draft Report, Department
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of Economi cs, University of Georgia, Athens, GA, August, 26 pp.

Li near programm ng techni ques have been widely used to conpute Mal mui st
indices of productivity change as ratios of fitted distances froma convex
hull frontier. These indices are then deconposed into technical and
efficiency change. However, since this approach is non-stochastic, inference
is problematic. Furt her, although the Mal mgui st index is valid for any degree
of returns to scale, productivity change is measured relative to a constant
returns to scale frontier. As an alternative, we develop and estimte a
flexible stochastic distance frontier which allows for statistical inference
and i mposes no restrictions on returns to scale. W indicate how productivity
change can be deconposed into technical and efficiency change and specify an
appropriate generalized method of moments strategy. Finally, comparisons are
drawn between the stochastic and non-stochastic methods using a panel of
electric utilities.

Atl antic Coastal Cooperative Statistics Program (1998). Soci al and Econom c
Surveys for Commercial Harvesters. O Appendi x D.

Survey of commercial and recreational econom c data questionnaire forms.

Atl antic States Marine Fisheries Conmi ssion (1998). St udy of Federa
Investment. O Draft report. 1444 Eye Street, N.W, Sixth Floor
Washi ngton, D.C., December.

The historical background of the devel opment of government fisheries
policy including efforts to promote the devel opment of fishing activity and
efforts to conserve fishery resources provides an introduction to two broad
concept papers on subsidy issues and capacity as they apply to fisheries.

Atran, Steven (1994). "Quick Estimte of Recreational Red Snapper
Reduction Froma 15" Size Limt." Menmorandumto the Stock
Assessment Panel, Gulf of Mexico Fishery Management Council,
Li ncoln Center, Suite 331, 5401 W Kennedy Blvd., Tanpa, FL,
Novenber, 26 pp

A "back of the envel ope" type analysis of the inpact of a 7 fish bag
limt/15" size limt regulation on recreational pounds of red snapper harvest
for 1995.

Atran, Steven (1997). "Gulf of Mexico Recreational Red Snapper Closes Nov.
27. 0O Gulf of Mexico Fishery Management Council, The Commons at
Ri vergate, 3018 U.S. Highway 301 North, Suite 1000, Tanpa, Florida
Novenber, 3 pp.

Answers to a series of questions concerning red snapper biologica
assessments and data collection techniques.

Attaran, Mohsen and Massoud M Saghafi (1988). "Concentration Trends
and Profitability in the U. S. Manufacturing Sector: 1970-84."
Applied Econom cs, 20:1497-1510.

It has been suggested that the U S. econony is becom ng nore
concentrated and | ess conpetitive. Concentration is also claimed to affect
the return and risk of conpanies. In this paper, using the entropy technique
the concentration index for the manufacturing sector of the U S. econony has
been computed and the concentration trend has been anal yzed. Furt hernore, the
i mpact of concentration on return and risk of manufacturing conpanies is
investigated.
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Attaran, Mohsen and Martin Zwick (19??). "An Information Theory
approach to Measuring Industrial Diversification." Journal of
Economi ¢ Studies, 16(1):19-30.

Paper presents the Shannon entropy measure of diversity to determ ne
concentration in a market.

Ault, Jerald S., James A. Bohnsack, and Geoffrey A Meester (1998). A
Retrospective (1979-1996) Multispecies Assessnment of Coral Reef Fish
Stocks in the Florida Keys USA. O Draft report presented at the Nationa
Stock Assessment Workshop, National Marine Fisheries Service, Key Largo
FL.

A baseline assessment for 35 economically and ecol ogically inmportant
Fl ori da Keys reef fish stocks is provided using a systens approach that
i ntegrates sanpling, statistics, and mat hemati cal nodeling. Quantitative
fishery independent data fromreef fish visual surveys conducted by SCUBA
divers from 1979-1995 were used to devel op esti mates of popul ati on abundance
assembl age conposition, and stock structures in relation to key physical and
habitat factors. Exploitation effects were assessed using a new | engt h-based
algorithmthat calculates total mortality rates fromestimtes of H@verage
length of fish in the exploitable phase of the stock. O These estimtes were
highly correlated for two statistically independent headboat catches. We
devel oped a reef fish equilibriumexploitation simulation (REEFS) nodel and
used estimates of fishing nmortality to assess yield per recruit relative to
fishing intensity and gear selectivity, and spawning potential ratio (SPR)
relative to U. S. federal dverfishing Ostandards. Our analysis show that 13
of 16 groupers (Epinephilinae), 7 of 13 snappers (Lutjanidae), one wrasse
(Labridae), and 2 of 5 grunts (Haenulidae) are below the 30% SPR overfishing
m ni num  Sonme stocks appear to have been chronically overfished since the
late 1970's. The Florida Keys reef fish fishery exhibits classic Heria
overfishing Oin which the |argest, most desirable and vul nerable species are
depl eted by fishing. Rapid growth of the barracuda popul ati on (Sphyraeni dae)
during the same period suggests that fishing has contributed to substantia
changes in community structure and dynam cs

Austin, C. Bruce (1981). "A Interpretive Review of Socio-Econom c Study
of Mackerel Purse Seine Fishery." Task |l Report, South Atlantic
Fi shery Management Council, One Southpark Circle, Ste. 306

Charl eston, South Carolina, My, 24 pp

This report summarizes the results of the analysis and interpretations
of the data collected under task Il of a contract to study the mackerel purse
seine fleet in the south Atlantic

Austin, C. Bruce, Robert D. Brugger, J. Connor Davis, Donald P. deSylva

and David M Kittrell (1976). "Summary of a Survey of
Recreational Billfish and Tuna Fishing Boats Along the East and
Gul f Coast States." Report to National Marine Fisheries Service
Sept ember .

An anal ysis of 700 questionnaires on recreational fishing for billfish
that survived a fire at the Rosenstiel School of Marine and Atmospheric
Science collected in 1967-68

Azzam Azzeddine M and John R. Schroeter (1995). The Tradeoff Between
O i gopsony Power and Cost Efficiency in Horizontal Consolidation: An
Exampl e from Beef Packing. O American Journal of Agricultural Econom cs,
77(4):825-836.
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In this paper, we model the tradeoff between regional oligopsony power
and cost efficiency resulting from consolidation in a food processing
industry. The nodel can be used to calculate the cost reductions necessary to
of fset the anticonpetitive effects of market power and to conpare themto
actual cost savings achieved through plant scale or nultiplant operating
econom es. For an application, we choose the beef packing industry. For this
case, we find that the estimted cost savings necessary to neutralize the
anticonmpetitive effects of consolidation in beef packing are about half the
actual cost savings from scal e econom es.

Babson, Bob (1994). "Limtations on Foreign Ownership of IFQ"
Position Paper presented at the Limted Access Workshop, Seattle
Washi ngt on, November 1-3. Nati onal Marine Fisheries Service
General Council, Al aska Region

A | egal discussion of the foreign ownership of individual fishery quota
(IFQ). Just as is required for domestic vessels, the Anti-Refl aggi ng Act
requires majority domestic ownership of |FQs.

Bai |l ey, M chael (1995). Meeti ng of the Shark Operations Team O Summary
Report, National Marine Fisheries Service, Highly Mgratory Species
Management Division, Silver Spring, MD, June 8'M

Report sunmarizing the shark operations team neeting where the annua
stock access was presented. The meeting is summarized and recommendati ons for
future management actions are taken. Also includes Rusty Hudson B comments on
the shark stock assessment and need for management acti on.

Bail ey, M chael (1995). Options for Establishing an Interim Perm t
Moratorium and Eligibility Criteria for the Atlantic Shark Fishery. 0O
Draft Report, National Marine Fisheries Service, Highly Mgratory
Speci es Managenment Division, Silver Spring, M, July.

Thi s paper discusses possible options for controlling access to the
Atl antic shark fishery via a permt noratorium

Bail ey, M chael (1996). Btl antic Sharks Fishery Management. [ Nationa
Mari ne Fisheries Service, Highly Mgratory Species Management Division
Silver Spring, MD.

Management history and fact sheet.

Bail ey, M chael (1996). Btl antic Sharks, Specific Data Needs. 0O Nationa
Mari ne Fisheries Service, Highly Mgratory Species Management Division
Silver Spring, MD.

A listing of information necessary for the managenment of shark species
I ncl udes biological, fisheries, assessnent and managenment, and soci oeconom c
data and anal yses.

Bail ey, C. M chael (1996). The | ntegrated Shark Research and Management
Program (1 SHARK). O 1996 Sem -annual Report, National Marine Fisheries
Service, Highly Mgratory Species Management Division, Silver Spring
MD.

A sunmmary of the | SHARK program acconplishments during 1996 to augment

and i mprove biological and econom c data related to the shark fisheries of the
United States.
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Bai nton, Barry, John Catena, and Dick Allen (1987). "Matching Capita
to Resources in the Fish Harvesting Industry, Limted Entry and/or
Ot her Alternatives." Background Paper for the Conference
Atl antic Offshore Fishermen's Association

The central issue is how are decisions affecting capitalization in the
fish harvesting industry made, and how can they be influenced to avoid
overcapitalization.

Baker, Gregory L. and Jerry P. Collub (1990). Chaotic Dynam cs.
Canbridge University Press, New York.

Do not have a copy of this one yet.

Bakun, Andrew (1990). "Gl obal Clinmte Change and Intensification of
Coastal Ocean Upwelling." Science, 247:198-201

A mechani sm exi sts whereby gl obal greenhouse warm ng coul d, by
intensifying the alongshore wind stress on the ocean surface, lead to
accel eration of coastal upwelling. Evi dence from several different regions
suggest that the major coastal upwelling systems of the world have been
growing in upwelling intensity as greenhouse gases have accunul ated in the
earth's atnmosphere. Thus the cool foggy summer conditions that typify the
coastl ands of northern California and other simlar upwelling region m ght
under gl obal warm ng, become even nore pronounced. Ef fects of enhanced
upwel ling on the marine ecosystem are uncertain but potential dramatic.

Bal dwi n, Rebecca T. and Bernard A. Megrey (1988). "Bioeconomc
Simul ati on Model of the Walleye Pollock Fishery in the Gulf of
Al aska. " NOAA Techni cal Menmorandum NMFS F/ NWC- 145, U. S
Depart ment of Commerce, National Oceanic and Atnospheric
Adm ni stration, National Marine Fisheries Service

A bi oeconom ¢ sinmulation model was used to evaluate the effect of
alternative harvesting strategies on the biological status and profit
potential of the walleye pollock (Theragra chal cogramm) fishery in the Gulf
of Al aska. The sinulation model, which projects future stock condition given
likely catch and recruitment scenarios, integrates an age structured
popul ati on dynami cs submodel with an econom ¢ submodel. The biol ogica
submodel describes tenporal partitioning of the annual harvest between a
January through April roe fishery that targets on prespawni ng aggregations in
Shel i kof Strait and the fishery that occurs during the rest of the year in the
central and western gulf. The econom ¢ submodel includes cost and revenue
functions for the harvesting sector. Results of the simulations indicate
that: 1) the timng of the harvest can be an inmportant factor affecting stock
condi ti on when quotas are high and 2) a reduction in the quota for 1987, to
protect the strong 1984 year class that was first available to the fishery in
1987, would reduce the discounted present value of profits fromthe fishery in
the 20 year simulation.

Ball, V. Eldon (1988). "Modeling Supply Response in a Muiltiproduct
Framewor k." American Journal of Agricultural Economi cs, &0(4):
813-825.

The paper models multiproduct supply response in agriculture and tests
key assunptions traditionally maintained in supply response studies. The
technol ogy is approximted by a restricted profit function. The properties of
the restricted profit function are inposed during estimation. The hypothesis
that maintains the existence of output price and quantity indexes that satisfy
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the addi ng-up property is rejected. The existence of individual production
functions for each output is also rejected. Unl ess joint production is
permtted, the estimtes of responsiveness of a particular comodity to
changes in own price or prices of conpeting outputs are likely to be

consi derably underst at ed.

Bal | antine, WJ. (1994). The Practicality and Benefits of a Marine Reserve
Network. Oln Karyn L. G mbel (ed.) Limting Access to Marine Fisheries:
Keeping the Focus on Conservation, Center for Marine Conservation and
the World WIldlife Fund, Washington, D.C.

Marine reserves in New Zeal and have proven to be (1) popular, (2)
practical to enforce, (3) useful for finding out more about basic marine
condi tions and processes, (4) providing a nmore natural baseline for marine
managers, and (5) supportive of the natural ecosystem without requiring any
particul ar know edge of what this is or how it operates.

Bal | ard, Kenneth and James Roberts (1977). Empirical Estimation of the
Capacity Utilization Rates of Fishing Vessels in 10 Major Pacific Coast
Fi sheries. O Office of Scientific and Technical Services, Washington
D.C., March, 35 pp.

Thi s paper proposes to measure the harvesting capacity of the major

elements of the U. S. Pacific fishing fleet. The type of capacity used is
called peak-to-peak Ocapacity and reflects the percentage of potentia
harvest that the industry would be willing to produce if there were not

constraints on resource availability or restrictions on resource harvesting
Because the definition of capacity is extrenmely crucial to this analysis and
its application, the underlying assunmptions is crucial to the methodol ogy
chosen to calculate capacity. Ten Pacific coast fisheries have been exam ned
for 15 to 17 years. These fisheries account for 86 percent of the dollar
volume and 72 percent of the total weight volune of |andings in the Pacific
area.

Banks, Richard (1998). Bdj ustments to Fishing Capacity in the European
Union. O Draft Report, Technical Working Group on the Management of
Fi shing Capacity, La Jolla, CA, U S A, April 15-18, Nautilus
Consul tants, March, 29 pp.

An evaluation of the fishing vessel deconm ssioning scheme of the
Eur opean Union to achieve a 20 percent reduction in bottomtrawl fisheries and
a 15 percent reduction in beamtraw fisheries for benthic stocks.

Bar bera, Anthony J. and Virginia D. McConnell (1986). "Effects of
Pol I uti on Control on Industry Productivity: A Factor Demand
Approach." The Journal of Industrial Econom cs, 35(2):161-172.

Four maj or manufacturing industries are exam ned. The abatenment effect
on capital and | abor productivity are determ ned from paranmeters of a system
of factor demand equations that allow for disequilibriumin factor markets.
The systemis estimated for each industry with annual time series data from
1960 to 1980. Abatement requirements were found to retard both average
capital productivity and average | abor productivity in three of the four
i ndustries; paper, chemcals and primry metals. For several industries in
whi ch factor productivity was slower after 1973, environmental controls
accounted for a significant proportion of that slow down.

Bardach, J.E. (1987). "G obal Warm ng and the Coastal Zone." Draft
report prepared for the Devel oping Policies for Responding to
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Future Climatic Change, Technical Wrkshop, Villach, Austria,
Sept. 28 - Oct. 2 by Environment and Policy Institute, East-West
Center.

This paper treats the shore zones, such as reefs, salt marshes,
mangroves, salt ponds or now nice covered Arctic shores and coastal fisheries
and aquacul ture or some | ands now wrested fromthe sea for agriculture, which
are not likely to receive the same degree of attention as the cities with
regard to sea level rise. The paper deals firs t with Iiving resources, then
wi th physical resources such as sand and gravel, or salt making, as well as
with certain uses of the sea or the shore such as waste disposal or
recreation, and ends with a discussion of specific environnments.

Bar dar son, Hermann and Terje Vassdal (19??). "Efficiency in Norwegian
Trawl Fisheries; A Nonparanmetric Frontier Production Analysis."
Draft report, Norwegi an College of Fishery Science, University of
Tromso, Breivika, 9037 Tromso, Norway.

This paper focuses on efficiency in trawl er vessels operating in the
Nor wegi an cod fisheries. |In the last 10 to 15 years, the trawler fleet and
the correspondi ng | and-based i ndustry have gone through consi derable
structural changes. The trawler fleet is conmposed into two segments; those
delivering fresh/chilled cod to the | and-based industry and those vessels
produci ng the catch on board into fillets and thus bypassing the | and-based
industry. The increasing number of factory traw ers have resulted in regiona
and political conflicts. There has been a lack of econom c analysis conparing
the productivity in factory trawlers contra fresh fish trawlers and | and-based
producti on. Productivity measurement based on nonparametric frontiers have
become a standard procedure for analyzing the performance of production units.
The efficiency analysis used by us is based on Data Envel opment Anal ysis (DEA)
where mro data fromthe trawler fleet is used to define a nonparametric best
practice frontier which shows the total factor productivity of each unit
relative to that frontier in the period 1985 to 1996. The results shows the
structural efficiency of the trawler fleet with respect to size, processing
technol ogy, quota restrictions and variations in vessel specific productivity.

Barnett, Harold J. (1979). "Scarcity and Growth Revisited." Chapter 8
in V. Kerry Smith (ed.) Scarcity and Growth Reconsi dered
Publ i shed for Resources for the Future by Johns Hopkins University
Press, Baltinore and London

This chapter reviews the natural resource trends during the |last twenty
years for the United States including abundance, unit costs, and prices, and
the environmental effects of neeting the needs for natural resources.

Barnett, Harold J. and Chandler Morse (1963). Scarcity and Growth, The
Economi cs of Natural Resource Availability. Resources for the
Future, Inc., The Johns Hopkins Press, Baltinore.

The aut hors address the man/land or the popul ation/resource problem
afresh, in ternms of the |latest statistical information and nodern anal ytica
tools. They have re-exam ned the propositions propounded by Malthus, Ricardo
and John Stuart MIIl; and they have thought deeply about the roots of the
American Conservation Movenment associated with Theodore Roosevelt and Gifford
Pi nchot as these roots may be traced back into Darwi ni sm and the specul ations
of George Marsh. They have enmerged with a clearer view of where the essence
of the problemis now to be found and what it means for people today.

Bar on- Mounce, E.A., WR. Keithly, and K.J. Roberts (1991). "Shrinmp
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Facts." Louisiana State University Sea Grant Report.

The information presented in this booklet has been conmpiled from severa
sources to best illustrate many aspects of the shrinmp fishery in past years.
The material is presented in charts and graphs to give the reader a quick and
easy reference for trends occurring in the shrimp fishery. A brief narrative
is provided at the beginning of each of the followi ng sections: (1) shrinmp
species, (2) shrinmping seasons in inshore and offshore waters, (3) shrinp
size, (4) shrimping effort, (5) participation in the commercial shrinp
fishery, (6) recreational shrimping, and (7) shrinp supply and processing

Barr, Louis (1970). "Alaska's Fishery Resources - The Shrimps." U S.
Fish and Wldlife Service, Fishery Leaflet 631, January, iii + 10
pp., 7 figs., 1 table.

Shrimp fishing began in Al aska over 50 years ago. Recently the annua
domestic catch has been as high as 40 mllion pounds. Japanese and Sovi et
Uni on fishermen operating in Alaskan waters have caught as much as 70 mllion
pounds annually in recent years. The five commercially inportant shrimp of
Al aska belong to the fam |y Pandalidae; the nost important is the pink shrinp,
Pandal us borealis. The conplicated life histories of these shrinp are al
simlar. The shrinmp develop first as males and after several years transform
to females, which they remain for the rest of their lives. United States
fishermen use otter trawls, beamtrawl s, and pots, and deliver their catch to
ports in Alaska; foreign fishermen use |larger otter trawls and process the
catch at sea. The Al aska Department of Fish and Game and the Bureau of
Commerci al Fisheries are studying the shrimp. They are sanpling the
commercial catch, trying to improve the product, and conducting expl oratory
fishing and biol ogical research.

Barr, Louis (1973). "Studies of Spot Shrinp, Pandal us platyceros, at
Little Port Walter, Alaska." Marine Fisheries Review, 35(3-4):65-
66.

A summary of the existing and planned bi ol ogical research being
conducted on and the life history of spot shrimp at Little Port Walter
Al aska

Barrett, Janmes T. (1984). "Challenges of Devel opnent for the Manager."
Chapter 17 in Richard H Stroud (ed.) Marine Recreationa
Fisheries, 9, Proceedings of the Ninth Annual Marine Recreationa
Fi sheries Synposium Virginia Beach, Virginia, April 24 and 25,
National Coalition for Marine Conservation, Inc., Savannah,
Geor gi a.

Al t hough marine resources are jointly shared by many user groups,
commercial fishermen are primarily to blame for the overfishing of all fish
st ocks. If shore side devel opment was banned and all wetlands returned to
their pristine condition, commercial fishermen could still harvest all the
fish in the sea.

Barss, W lliamH (1993). "Pacific Hagfish, Eptatretus stouti, and
Bl ack Hagfish, E. deani: The Oregon Fishery and Port Sanpling
Observations, 1988-92." Marine Fisheries Review, 55(4):19-30.

In 1988, the Oregon Department of Fish and W Ildlife began sanmpling and
nonitoring the devel opment of a new fishery for Pacific hagfish, and bl ack
hagfi sh. Hagfish | andings by Oregon trap vessels have ranged from 11, 695 kg
in 1988 to 340,774 kg in 1992. \Whole frozen fish were shipped to South Korea
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for the "eel skin" |eather market. From 1988 through 1989, | sanpled 924

Paci fic hagfish and 897 black hagfish from comercial and research catches.
Mean | ength of fish sampled from commercial |andings was 39.6 cm for Pacific
hagfish and 34.5 cm for black hagfish. Weight-length relationships (WAIDY)
were cal cul ated for mal es and femal es of both species. Fifty percent maturity
for male and femal e Pacific hagfish was 35 cm and 38 cm respectively.

Exam nati on of gonads for both species indicated that spawning either occurs

t hroughout the year or the spawning period is protracted. Mat ure femal es of
both species had fromone to three distinct sizes of eggs, but they usually

carried only one group of eggs over 5 mmin |ength. Mat ure Pacific hagfish
femal es averages 28 eggs over 5 mmin length, and black hagfish females
averaged 14 eggs over 5 mmin | ength. Her maphr odi ti sm was found in 0.2% of

the Pacific hagfish exam ned.

Barten, A.P. (1964). "Consumer Demand Functions Under Conditions of
Al nost Additive Preferences." Econometrica, 32(1-2):1-38

This paper addresses the gap between the theory of consumer demand and
empirical demand research. The theory of consumer demand is refornmul ated
along the lines set out in the articles by Frisch and Hout hakker. However,
their specialization to direct (or indirect) additivity of the utility
function may be considered too severe a restriction for the |evel of
aggregation of the data that are available in this case. A nodification of
direct additivity has therefore been introduced to take account of specific
interaction between the different types of consumers' expenditure. The theory
and the resulting restrictions on the elasticities to be estimted are
di scussed in section 2. The data used for the estimation are a set of tine
series describing total consumer expenditure in the Netherlands on fourteen
types of commodities or services and the corresponding price indices covering
the periods 1921-1939 and 1948-1958.

Barten, A.P. and L.J. Bettendorf (1989). "Price Formation of Fish, An
Application of an Inverse Demand System " European Econom ¢
Revi ew, 33:1509-1525.

Inverse demand systenms explain price variations as functions of quantity
vari ations. They have properties anal ogous to those of regular demand
systenms. There are very few exanples of their enmpirical application. In part
this is due to lack of data for which price is the decision variable and the
quantity given. The case of fish |landed at Bel gian sea ports appears to suit
an inverse demand system well. A Rotterdam variant of such a systemis
estimated. Allais interaction intensities have been derived and show a
reasonabl e pattern.

Bat eman, Herbert H. (1984). "Congress Views The Chesapeake Bay."
Chapter 2 in Richard H Stroud (ed.) Marine Recreationa
Fisheries, 9, Proceedings of the Ninth Annual Marine Recreationa
Fi sheries Synposium Virginia Beach, Virginia, April 24 and 25
Nati onal Coalition for Mari ne Conservation, |Inc., Savannah,
Georgi a

Openi ng address at the Ninth Annual Marine Recreational Fisheries
Synmposi um stressing nonpoint specific pollution of Chesapeake Bay and
Congress' intention to reduce pollution and restore the habitat.

Bati e, Sandra S. and Leonard Shabman (1979). "Valuing Nonmarket Goods -
Conceptual and Enpirical Issues: Discussion."” American Journal of
Agricultural Econom cs, 61(5):931-932.
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Di scusses the papers by M Connell (1979) and Bi shop and Heberlein (1979)
and states that additional research needs to be done before nonmarket
val uation studies are of use to policy makers.

Bator, Francis M (1957). "The Sinple Analytics of Welfare
Maxi m zation." Anmerican Econom ¢ Review, 47:22-59

This paper presents a conplete and concise nonmat hemati cal treatnment of
the problem of welfare maxim zation in its "new welfare econom cs" aspects.

Bat or, Francis M (1958). "The Anatony of Market Failure." The
Quarterly Journal of Econom cs, (August):351-379

The paper explores those phenonenon that cause even errorless profit-
and preference-maxi m zing calculation in a stationary context of perfect
informati on and foresight to fail to sustain Pareto efficient allocation

Battese, George E. and Sumter S. Broca (1996). Buncti onal Forms of
Stochastic Frontier Production Functions and Models for Technica
Inefficiency Effects: A Conparative Study for Wheat Farmers in
Paki stan. O No. 4/96, CEPA Working Papers, Department of Econometrics,
Uni versity of New Engl and, Arm dale, NSW 2351, Australia, 26 pp

This paper considers translog and Cobb-Dougl as stochastic frontiers in
which the technical inefficiency effects are defined by three different
nmodel s. The nmodels involved are the time varying inefficiency model, proposed
by Battese and Coelli (1992), the inefficiency effects nodel for panel data
proposed by Battese and Coelli (1995), and the non-neutral frontier nodel,
proposed by Huang and Liu (1994). Technical change is also accounted for in
the frontier models. Predicted technical efficiencies of the wheat farnmers
and estimates of the elasticities of wheat production with respect to the
di fferent inputs and the returns to scale parameter are conpared under the
di fferent nodel specifications.

Battese, G E. and T.J. Coelli (1993). B Stochastic Frontier Production
Function Incorporating a Model for Technical Inefficiency Effects. O No.
6, October, 27 pp

A stochastic frontier production function is defined for panel data on
firms, in which the non-negative technical inefficiency effects are assumed to
be a function of firmspecific variables and vary over time. The maxi mum
l'ikelihood method is applied for the estimation of the parameters of the nodel
and prediction of the technical efficiencies of the firm over time. Am
empirical application of the inefficiency stochastic frontier nodel is
obtained using up to ten years of data on paddy farmers from an | ndi an
vill age.

Baunol, WlliamJ. (1982). "Applied Fairness Theory and Rati oni ng
Policy." The American Econom c Review, 72(4):639-651.

While this paper deals with many issues related to a variety of
rationing forms, its primary purpose is to show that the fairness criterion is
operational; that it can be applied to concrete problems and that with its aid
one can derive results that are not all obvious in advance. Of course
rationing was selected for that purpose because of all econom c equity issues
it seenms to lend itself most readily to this sort of approach

Baunmol, Wlliam J. and Wallace E. Oates (1975). "Externalities
Definition, Significant Types, and Opti mal-Pricing Conditions."
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Chapter 3 in The Theory of Environmental Policy. Prentice Hall
Engl ewood Cliffs, NJ.

Technol ogi cal and pecuniary externalities and public and private
externalities are defined and discussed in this chapter. Solutions such as
t axes equal to the marginal social damage are discussed

Baunol, WlliamJ. and Wallace E. Oates (1975). "Introduction to Part
2." Chapter 9 in The Theory of Environnental Policy. Prentice
Hal I, Engl ewood Cliffs, NJ.

An introduction to welfare theory applied to practical problems in
envi ronment al policy.

Baumol, W lliam J. and Wallace E. Oates (1975). "Efficiency Wthout
Optimality: The Charges and Standards Approach." Chapter 10 in
The Theory of Environnmental Policy. Prentice Hall, Engl ewood
Cliffs, NJ.

This chapter presents a proposal for a feasible tax-subsidy program A
practical and effective procedure for the protection of the environment is
suggested; the use of pollution charges to inmplement a predeterm ned set of
standards for environmental quality. Some degree of arbitrariness in the
desi gn of such standards is inevitable. And in agreeing to such a procedure
one gives up any attenpt to reach any true social optimum Yet this proposal
that is essentially a "satisficing" approach to the problem can be shown to
offer some significant optimality properties. Aside fromthe adm nistrative
savi ngs made possi bl e by avoidance of central direction and direct controls,
we will show that the proposed procedures, properly designed and inpl emented,
can lead to the attainnment of the selected standards and that in appropriate
circumstances, they can do so at something approximating m ni num cost to
soci ety.

Baunol, WlliamJ. and Wallace E. Oates (1975). "Stochastic Influences
Direct Controls, and Taxes." Chapter 11 in The Theory of
Environnmental Policy. Prentice Hall, Englewood Cliffs, NJ.

Chapter 11 suggests that direct controls can be a useful supplenment to a
system of charges for the continuing maintenance of acceptable environnmental
conditions. Their usefulness arises fromthe inflexibility of tax rates and
the conparative ease with which certain types of direct controls can be
instituted, policed, and removed. The problemis that the state of
environmental quality at any time depends not only on the level of em ssions
but on such essentially stochastic influences as wind velocity and rainfall,
that determne the rapidity of the dispersion of accunulated pollutants. As a
result, we can expect occasional environmental crises that can be predicted
only a short tinme before they occur. It would be too costly to society to
keep tax rates sufficiently high to prevent such emergencies at all tinmes.
Instead, it may be | ess expensive in such cases to make temporary use of
direct controls, despite their static inefficiency. The chapter ends with the
description of a nonlinear programm ng nodel that illustrates the |ogic of the
desi gn of an optiml m xed program

Baunol, WIlliamJ. and Wallace E. Oates (1975). "Taxes vs. Subsidies: A
Partial Analysis." Chapter 12 in The Theory of Environnental
Policy. Prentice Hall, Englewood Cliffs, NJ.

Chapter 12 exam nes the use of subsidies as a reward for decreased
damage by those who generate the externalities. First, we describe formally
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the conditions under which fees and subsi dies are equival ent. Here we find
that the equivalent subsidy is a very strange sort of construct, one that we
are unlikely to encounter in practice. Next, we show that subsidies in the
nore conventi onal sense are a poor substitute for taxes. Although the two may
be equally effective in reducing em ssions by the individual firm the subsidy
encourages the entry of new firms into the industry, whereas taxes encourage
their exit. As a result, we can expect that a subsidy programwill be |ess
effective in discouraging pollution than a tax program with sim | ar marginal
rates. In particular, we find that, under pure conpetition, if em ssions are
uni quely determ ned by the industry's output level and rise nonotonically with
out put, a subsidy programwill necessarily backfire. Although the subsidy

wi |l produce a reduction in the em ssions of each firm it will lead to an
entry of new firnms that nore than offsets it. Total em ssions under a subsidy
programwill in this case al ways be greater than they would have been if no

cl eanup subsidy program had ever been instituted

Baunol, WlliamJ. and Wallace E. Oates (1988). The Theory of
Environmental Policy, Second Edition. Canbridge University Press,
New YorKk.

This book places special enphasis on transferable permt systems for
controlling em ssions, discusses the setting of standards for environnmental
quality and asks whether such standards should be set by national or "local"
authorities, and revises the treatment of depletable and undepl etable
externalities based on articles by A. Myrick Freeman.

Baxt er, Kenneth N. and Elizabeth Scott-Denton (eds.) (1992).
Proceedi ngs of the Southeast Fisheries Science Center Shrinmp
Resource Revi ew, NOAA Technical Menorandum NMFS- SEFSC-299
August, 186 pp.

This report serves as an official record of the shrinmp research program
revi ew. Each program component of the shrimp research programis presented in
abstract form Hard copies of visual aids and the questions/clarifications
session immedi ately follow each abstract.

Baxter, Kenneth N., Carlton H. Furr, Jr., and Elizabeth Scott (1988).
"The Commercial Bait Shrinp Fishery in Galveston Bay, Texas, 1959-
87." Marine Fisheries Review 50(2):20-28

I nformati on about | andi ngs and species conposition associated with the
bait shrinmp industry of the Galveston Bay system has been collected on a
weekly schedule from 1959 through 1984 and on a more limted basis since 1985
Col l ectively, the bait index and the postlarval index provide: 1) a reliable
indication of the subsequent offshore harvest and 2) a long termcorrel ation
bet ween juvenil e abundance and changi ng environmental conditions. In
addition, insight into local fishing practices and trends provide background
for continuing research needed to enhance production value of the shrinp
st ock.

Bayl ey, Peter B. and Douglas J. Austen (1989). Bi sheries Anal ysis System
Dat a Managenment and Analysis for Fisheries Managenment and Research. 0O
American Fisheries Society Synposium 6:199-205

The fisheries analysis system (FAS) is a conmputerized data managenent
system t hat was designed for analyses of |ocal and statewi de data sets for
fisheries management and research purposes. Outputs allow tabular and
graphi cal presentation of summary data among water bodies and years, and text
file generation for statistical packages.
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Beal s, Ralph E., Mldred B. Levy, and Leon N. Moses (1976).
"Rationality and Mgration in Ghana." The Review of Econom cs and
Statistics, 49:480-486.

Thi s paper seeks to estimate the effects of income and other variables
on the pattern of interregional |abor mgration in Ghana. While not a |logit
or probit nmodel, the authors use linear regression to estimte the
coefficients of independent variables that affect the percent of individuals
that mgrate into and out of a region within Ghana

Bearden, C., R. Low, R. Rhodes, R. Van Dol ah, C. Wenner, E. Wenner, and
D. Whitaker (1985). "A Review and Analysis of Commercial Shrinmp
Trawling in the Sounds and Bays of South Carolina." South
Carolina Marine Resources Center, Technical Report No. 62
Oct ober, 51 pp

There has been a commercial trawl fishery for shrimp in South Carolina's
sounds and bays for over thirty years, and the controversy surrounding this
practice is a | ongstandi ng one. Maj or issues of concern are related to
potential ecol ogical effects and i mpacts upon commercial and recreationa
fisheries. The prevailing managenent phil osophy has been to permt shrinp
trawl i ng at appropriate times in offshore waters, sounds, and bays while
prohibiting it in the tidal creeks and rivers that serve as nursery areas.
This summary presents the historical background of the sound and bay policy,
describes the rationale for allowing inside trawling, provides information on
the issues, specifies recommendations, and lists alternatives for the
managenment of the sound and bay resources

Beattie, B.R. and C.R. Taylor. The Econom cs of Producti on. New Yor k:
John W1l ey and Sons, 1985

This textbook is for a course in production econom cs theory and the
theory of the firmfor a first year graduate student.

Beaumari age, D.S. and Lewis H. Bullock (1976). "Biological Research on
Snappers and Groupers as Related to Fishery Management
Requi renents.” Pages 86-94 in Harvey R. Bullis, Jr. and Albert C
Jones (eds.) (1976). "Proceedings: Coll oquium on Snapper-Grouper
Fi shery Resources of the Western Central Atlantic Ocean. Report
Number 17, Gul f States Marine Fisheries Comm ssion, New Orl eans,
Loui si ana, Texas A&M University Sea Grant College and M ssissippi-
Al abama Sea Grant Consortium November, 333 pp

Fewer than two dozen pertinent studies have been published on the
bi ol ogy of snappers and groupers as related to fishery management
requi rements. Almost half of this research was based on taggi ng prograns
whi ch described m gratory patterns. There has been only one major effort on
the basic |life history of red grouper (Epinephelus norio) and two
i nvestigations on red snapper (Lutjanus canpechanus) life history. This
paucity of data exenplifies the need for simlar life history studies, if
sound managenment policies are to be adopted in assuring maxi mum sust ai ned
yi el d.

Beckmann, Martin J. (1975). "The Limts to Growth in a Neocl assica
World." Anmerican Econom c Review, 65:695-699

The Club of Rome study on the limts to growth treats preferences,
production technol ogy, and the economy unconventionally and inpl ausibly
according to many econom sts. This paper is an attenmpt to refornulate the
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al l ocation problem for exhaustible resources in neoclassical terms.

Beddi ngt on, John R. and Colin W Clark (1984). "Allocation Problens
Bet ween Nati onal and Foreign Fisheries with a Fluctuating Fish
Resource." Marine Resource Econom cs, 1(2):137-154.

The problem of allocating the rights to exploit fish resources between
domestic and foreign fleets is posed in the context of a fluctuating fish
stock. Such fluctuations are ubiquitous and are driven by the recruitnment
variation. A number of biological nodels are proposed to describe the
dynam cs of the resource. It is supposed that harvesting by both foreign and
domestic fleets is permtted, and the possibilities for allocation between
these two fleets are exam ned. The optimal allocation policy is derived for a

number of different econom c and biol ogical situations. In many situations it
will be optimal for there to be a m x of foreign and domestic fishing on the
resource. This result inplies that |icensing and joint venture agreements

bet ween coastal states and distant water fishing nations may be desirable from
the point of view of the coastal state, even in the long term

Beddi ngton, J.R. and Robert M May (1977). "Harvesting Natura
Popul ations in a Randomy Fluctuating Environment." Science
197: 463- 465

As harvesting effort and yield are increased, animl popul ations that
are being harvested for sustained yield will take |onger to recover from
environmental ly inposed di sturbances. One consequence is that the coefficient
of variation (the relative variance) of the yield increases as the point of
maxi mum sust ai ned yield (MSY) is approached. When overexploitation has
resulted in a population smaller than that for MSY, high effort produces a |ow
average yield with high variance. These observations accord with observed
trends in several fish and whaling industries. W expect these effects to be
more pronounced for a harvesting strategy based on constant quotas than for
one based on constant effort. Although developed in a MSY context, the
concl usions also apply if the aimis to maxi m ze the present val ue of
(di scounted) net econom c revenue

Beddi ngt on, John R., C. MK Watts and WD.C. Wight (1975). "Opti mal
Croppi ng of Sel f-Reproduci ble Natural Resources." Econonetrica
43:789-802.

Model s of the behavi or of popul ations of self-reproducible natura
resources in an econom c framework have rarely anticipated the consequences of
di fferent fornms of production functions. This paper investigates sufficient
conditions for extinction in a very general model as well as a nodel having a
specific production function. In the second section additional considerations
relating to extinction are deduced as well as the existence of a watershed
| evel of population. These conclusions are exenplified using data from one
particul ar popul ation of red deer

Bei deman, Nel son R. (1995). Letter. Addressed to the Highly M gratory
Speci es Managenment Division, National Marine Fisheries Service, 1335
East - West Hi ghway, Silver Spring, MD, July 17

Comments on the proposed swordfish total allowable catch rul emaki ng. An
interesting and insightful discussion of the sociology and econom cs of the
longline fishery in the North Atlantic

Bei deman, Nel son R. and Terri Beideman(1995). Summary: BW-A Swordfish 1995
TAC Comments. 0O FAX Transm ssion. Addressed to the Highly M gratory
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Speci es Managenment Division, National Marine Fisheries Service, 1335
East - West Hi ghway, Silver Spring, MD, July 17, 17 pp.

Formal Bl ue Water Fishermen B Association coments on the proposed 1995
TAC for swordfish.

Bel |, Johann D. (1983). Bf fects of Depth and Marine Reserve Fishing
Restrictions on the Structure of a Rocky Reef Fish Assenblage in the
Nort h-Western Mediterranean Sea. O Journal of Applied Ecol ogy, 20:357-
369.

The present study used an underwater observation technique that
accounted for both the abundance and size class structure of each fish species
within a transect area, and was designed to (i) determ ne the effect of depth
on the structure of the rocky reef fish assembl age, (ii) assess the
effectiveness of a marine reserve as a sanctuary for rocky reef fishes by
exam ning differences in the structure of fish communities at sim | ar depths
wi thin and outside the reserve, and (iii) describe fish communities at two
depths within the reserve as a basis for nmonitoring further changes in their
structure.

Bell, Frederick (1972). "Technological Externalities and Common-
Property Resources: An Enmpirical Study of the U S. Northern
Lobster Fishery." Journal of Political Economy, 80(1):148-158

Thi s paper demonstrates the effect of technol ogical externalities on the
production of northern | obsters, a common property resource. An increase in
effort (that is, size of the industry) of 100,000 traps fished will depress
| andi ngs per trap for the individual firmby 2.4 pounds. Therefore, the
northern | obster industry produces so as to equate average revenue to |long run
average cost. Approximately one-half of the present fishing effort would be
needed to achi eve econom c efficiency or marginal cost pricing. The goal of
al locative efficiency should be wei ghted against the strategy to provide
somewhat greater enploynent, especially in rural areas where | abor opportunity
cost is relatively | ow.

Bell, Frederick (1986). "M tigating the Tragedy of the Commons."
Sout hern Econom ¢ Journal, 52(3):653-664.

As fish farm ng has emerged to conpete with a preexisting common
property fishery sector, rent dissipation and consequently welfare | osses may
be reduced. Fish farm ng increases the increment to supply resulting in | ower
prices and reduces the quantity supplied by the commons (not necessarily
true). Welfare gains accrue only when marginal cost is rising faster than
average cost, which is the usual case in the wild fisheries. Using data from
the Louisiana pond and wild crawfishing industries for 1978, fish farm ng of

crawfi sh reduced potential welfare | osses by 76 percent. See AJAE article

bel ow.

Bell, Frederick (1986). "Conpetition from Fish Farm ng in |Influencing
Rent Dissipation: The Crawfish Fishery." American Agricultura

Economi cs Associ ation, February: 95-101

As fish farm ng has emerged to conpete with a preexisting common
property fishery sector, rent dissipation and consequently welfare | osses may
be reduced. Fish farm ng increases the increment to supply resulting in | ower
prices and reduces the quantity supplied by the commons (not necessarily
true). Welfare gains accrue only when marginal cost is rising faster than
average cost, which is the usual case in the wild fisheries. Usi ng data from
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the Louisiana pond and wild crawfishing industries for 1978, fish farm ng of

crawfi sh reduced potential welfare | osses by 76 percent. See SEJ article
above.
Bell, Frederick (1989). "Main Quarry Hypothesis and Sal mon Angling."

Marine Resource Econom cs, 6(1):71-82.

This article explores the main quarry hypothesis, which is a variant of
the general fishing success hypothesis. It is argued that for sonme
recreational fisheries it may be more inmportant that the angler catch his
target or main quarry than the quantitative number of fish caught in
influencing the nunber of fishing days and the overall quality of the
recreational experience. A theoretical function is specified to explain the
length of the fishing trip to Ireland by anglers that have designated sal mon
as their main quarry. The empirical estimation of this function indicates
that the length of the fishing trip is positively related to travel cost, but
inversely related on-site cost per day. Ceteris paribus, the length of the
salmon trip to Ireland, is increased by nearly 23% when the angler gets his
mai n quarry, stressing the inportance of the quality of the catch rather than
quantitative number of fish caught. This finding calls into question the
traditional fishing success variables such as catch per day for many
recreational fisheries.

Bel |, Frederick W (1989). "Application of Wetland Valuation Theory to
Fl ori da Fisheries." Depart nent of Econom cs, Florida State
Uni versity, Tallahassee, Florida 32306, Florida Sea Grant Program
Proj ect Number R/ C-E-25, Grant Number NA86AA-D- SGO68, Report
Nunmber 95, June, 118 pp

The focus of this report is an evaluation in economc ternms of the val ue
of estuarine wetlands to marine fisheries in Florida. The marginal
productivity theory of estuarine wetland valuation is used to determ ne the
val ue of the marginal products of an acre of saltwater marsh in the production
of estuarine dependent species of fish.

Bel |, Frederick W (1997). Revi ew of the Economi cs of Management Strategies
for Red Snapper in the Gulf of Mexico. ODraft report for U S. Department
of Commerce, National Oceanic and Atnmospheric Adm nistration, Nationa
Marine Fisheries Service, Department of Economics, Florida State
Uni versity, Tallahassee, FL, September, 22 pp

This paper is a peer review of the appropriateness of management
measures in the fishery management plan for red snapper in the gulf of Mexico
for conserving and managing the resource and a consideration of the cost and
benefits of all reasonable alternatives to an individual fishing quota program
for the red snpapper resource

Bell, Frederick W and Vernon R. Leeworthy (1987). "Econom c Demand for
Mari nas and Projected | nmpact on Wetlands." Land Econom cs
63(1):79-91.

This article develops a theoretical framework for marina demand and
empirically estimtes such a logit and OLS mpdel using Florida as a case
st udy. Projections of the pattern of |land use for marinas can be studied in
the light of current environmental policies. The analysis for Florida
indicates that environnental concerns involving marinas and the call for rigid
permtting of additional sites may not be based on | arge wetland requirements
and that marina-wetland conpatibility studies should be considered
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Bell, Frederick W, Darrel A. Nash, Ernest W Carlson, Frederick V.
Waugh, Richard K. Kinoshita, and Richard F. Full enbaum (1975). "A
Worl d Model of Living Marine Resources." Chapter 11 in Walter C
Labys (ed.). Quantitative Models of Commodity Markets. Ballinger
Publ i shing Conpany, Cambridge, Mass.

A bi oeconom ¢ nodel has been constructed to determ ne how future
increases in world popul ation and income will inmpact fish resources. This
nmodel is essentially a set of relationships describing the main biological and
econom c forces that determ ne the maxi mnum sustainable supply of fish fromthe
ocean, the amounts caught and consumed, the prices, the costs of production
and consumer income and popul ation. Its contribution to commodity modeling
met hodol ogy is that it integrates relevant biological and utilization factors
into a single system structure.

Bell, Frederick W, Philip E. Sorensen, and Vernon R. Leeworthy (1982).
"The Econom c | npact and Valuati on of Saltwater Recreationa
Fi sheries in Florida." SGR-47, Florida Sea Grant College, August,
118 pp.

This project quantifies both the market and nonmarket value and econom c
i mportance of Florida's saltwater recreational fishery. The objectives are:
(1) to produce statistically reliable estimtes of the value per recreationa
day and yearly of Florida's saltwater sport fishing; (2) to provide a
demogr aphi c and econom c profile of instate and out of state sport fishernmen;
(3) to determ ne the inpact of saltwater sport fishing on the Florida econony;
and (4) to identify regions of critical state concern with respect to a
decline in productivity of saltwater sport fishing in Florida waters due to
overfishing, pollution, etc.

Ben- Aki va, Moshe and Frank S. Koppel man (1974). "Ml tidi mensi onal Choice
Model s: Alternative Structures of Travel Demand Models." Nat i ona
Research Council, Transportation Research Board, 149:129-142.

A mul tidi mensional choice situation can be represented by a simultaneous
or recursive nmodel structure. The paper described assunptions of each

structure and argued that, in the absence of restrictive assunptions about
behavi or, travel decisions are nore realistically represented by a
si mul t aneous nmodel structure. It is simple to estimate a recursive structure

for each choice model contains fewer alternatives and variables. The primary
issues in the selection of a strategy for calibration are (a) whether
calibrating the sinmultaneous model is feasible and (b) what effect the use of
a recursive rather than a simultaneous model structure has on the estimated
parameters.

Ben- Aki va, Moshe and Steven R. Lerman (1974). "Sonme Estimation Results
of a Simultaneous Model of Auto ownership and Mode Choice to
Work." Transportation, 3:357-376.

Thi s paper describes the theory, devel opment, and estimation of a
si mul t aneous di saggregate nodel of automobile ownership and node to work
choices. The notivation for such a nmodel and the general theory of the
si mul t aneous probabilistic choice nodel are discussed. The general nodel
specification and the set of choices assumed to be available to each househol d
is then considered. Finally, the variables used in the model are defined and
the estimation results are presented.

Benavi e, Arthur (1970). "The Econom cs of the Maxi num Principle."
West ern Economi cs Journal, 8:426-430.
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This note provides an economic interpretation of the maxi mum principle
of Pontriagin. A recent paper by Dorfman has devel oped the econom cs of this
principle as applied to a capital theory nodel. W present a generalization
of Dorfman's result.

Benford, Frank A. (1995). B Model of the North Carolina Bay Scallop Fishery
W th Endogenous Fishing Effort and Entry. 0O Natural Resource Modeling,
9(3):197-228.

The principle purpose of this nodel is to aid in the evaluation and
desi gn of regulations that affect the fishery. It differs from most previous
model s with a simlar purpose in three ways. (1) Daily fishing costs are
assumed to vary anong fishermen. (2) Daily fishing effort is determ ned
endogenously rather than being treated as a control variable. (3) Entry into
the fishery is determ ned endogenously up to a cap inmposed by the regul atory
agency. The nodel explains the adverse reaction to a proposed attenpt to
increase the value of the fishery by delaying the opening date. The model is
used to predict the econom c consequences of four feasible sets of
regul ati ons.

Benirschka, Martin and James K. Binkley (1995). "Optinmal Storage and
Mar keti ng Over Space and Time." American Journal of Agricultura
Economi cs, 77(3):512-524.

Borrowi ng fromthe theory of optimal resource extraction, we develop the
mechani sm gui ding efficient commpdity storage and marketing over producing
regions through the crop year. Optimal storage occurs at producing areas, and
time in storage varies directly with distance to market. Prices grow with
interest rates in |locations where storage is efficient but nore slowly
el sewhere, which explains why market prices (i.e. prices at the market) grow
nore slowly than interest rates. The nodel is enpirically supported by
exam ning storage in the Corn Belt, rates of price growth at various points,
and quarterly grain marketings.

Benway, Robert L., Kevin P. Thomas, and Jack W Jossi (1993). "Wat er -
colum Thermal Structure in the Mddle Atlantic Bight and Gulf of
Mai ne during 1978-92." NOAA Techni cal Menor andum NMFS- F/ NEC- 97

U.S. Departnment of Commerce, National Oceanic and Atnospheric
Adm ni stration, National Marine Fisheries Service, Northeast
Regi on, Northeast Fisheries Science Center, Wods Hol e,
Massachusetts, March, 154 pp

This report presents water colum tenperature data for the M ddle
Atl antic Bight and Gulf of Maine during 1978-92. Data were coll ected by
expendabl e bat hyt her nographs depl oyed by merchant ships during nonthly

transects of both bodies of water. Data are presented as contoured vertica
sections. Met hods of data collection, management, and portrayal are
di scussed.
Berck, Peter (1979). "The Econom cs of Tinber: A Renewable Resource in
the Long Run." The Bell Journal of Econom cs, 10(2):447-62

Critics of current and historical trends in timber production contend
that private owners cut their woods nore quickly than optimal, while public
managers cut their forests more slowly than optimal. Usi ng the douglas fir
industry, this paper shows that private entrepreneurs holding rationa
expectations with respect to future prices have historically been discounting
the future at a real rate of 5 percent - a much lower rate than that avail able
for other private investments - and, therefore, that these owners have not cut
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their forests prematurely. In the case of public management, cal cul ated
shadow | osses incurred by holding old timber are so great that an appeal to
nonti mber use values is not sufficient to reconcile management practices.
Finally, predictions for the long-termprice trends for timber indicate a
sl owdown in the rate of price increase

Berck, Peter (1979). "Open Access and Extinction." Econometrics,
47(4):877-882.

Thi s paper reconsiders necessary conditions for extinction of an ani mal
popul ati on. Containing many of the mopdels previously devel oped in the
literature, the general model proposed here suggests that (i) conditions for
extinction depend exclusively on the relation of a m nimum viabl e popul ati on
size to the m ni mum popul ati on size at which any exploitation is profitable
(ii) necessary conditions for extinction need not be characterized in ternms of
returns-to-scale parameters or growth rates as other authors have contended
and (iii) possible short run shutdown may save a popul ation from extinction if
the fish population at the time of shutdown is |arge enough to sustain the
speci es.

Berck, Peter (1981). "Optiml Management of Renewabl e Resources with
Growi ng Demand and Stock Externalities." Journal of Environmental
Economi cs and Management, 8:105-117

In an equilibrium framework, optiml management of renewabl e resources
in the presence of growi ng demand or externalities |eads to steady states that
differ fromthose characterized by rate of interest equals rate of change in
growth plus rate of change in prices. Measures to reach an optimum with
externalities other than direct controls are found to be critically medi ated
by the costs of harvesting.

Berck, Peter and Jeffrey M Perloff (1982). "An Open-Access Fishery
with Rational Expectations." Wbrking Paper No. 187, Division of
Agricul tural Sciences, California Agricultural Experiment Station
G anni ni Foundation of Agricultural Econom cs, University of
California, Decenber, 34 pp

How potential entrants to an open access fishery formtheir expectations
determ nes the fishery's adjustment path to a steady state but not the steady
state val ues thensel ves. It is well known that, in the standard nodel with
myopi ¢ expectations (those based on current values), boats enter the fishery
only when the fish stock is greater than its steady state stock. W show
that, with rational expectations (perfect foresight), however, boats may enter
when the fish stock is much |ower than its steady state value if the boat
fleet is sufficiently small. This paper contrasts nyopic and rationa
expectations within a general dynam c nmodel of an open access fishery.

Berck, Peter and Jeffrey M Perloff (1984). "An Open-Access Fishery
wi th Rational Expectations.” Econonmetrica, 52(2):489-506

How potential entrants to an open access fishery formtheir expectations
determ nes the fishery's adjustment path to a steady state but not the steady
state val ues thensel ves. It is well known that, in the standard nodel with
myopi ¢ expectations (those based on current values), boats enter the fishery
only when the fish stock is greater than its steady state stock. W show
that, with rational expectations (perfect foresight), however, boats may enter
when the fish stock is much |ower than its steady state value if the boat
fleet is sufficiently small. This paper contrasts nyopic and rationa
expectations within a general dynam c model of an open access fishery.
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Bergin, Anthony (1997). Bl batross and Longlining - Managi ng Seabird
Bycatch. O Marine Policy, 21(1):63-72.

Seabirds can be accidentally injured or killed during certain types of
fishing. The fishing method currently under nost scrutiny for its inmpact on
seabird populations is demersal and pelagic longlining. The main species of
concern at present are albatross. This paper outlines current mtigation
measures, both gear and operational changes, to deal with the problem It is
suggested that measures can be devel oped that achieve a reduction in bird | oss
and are practical and econom c for the fishing industry.

Bergstrom John C. and John R. Stoll (1993). Mal ue Esti mator Model s for
Wet | ands- Based Recreational Use Values. 0O Land Econom cs, 69(2):132-137

Eval uati on and i npl ementati on of policies affecting wetlands management
may require measurement of the econom c value of the policies to individuals
and groups. A potentially powerful means for nmeasuring changes in wetl ands-
based recreational values is the use of value estimtor nodels. The genera
specification and potential applications of value estimator nodels for
wet | ands- based recreational use values are discussed in this paper. Fut ure
research needs are also identified

Bergstrom Theodore C. (1982). "On Capturing Ol Rents with a Nationa
Exci se Tax." The American Econom c Review, 72(1):194-201

In a static conpetitive analysis the entire burden of an excise tax on a
good in fixed supply falls on the supplier. I nposing a tax does not affect
the price paid by consumers and the price received by suppliers falls by the
ampunt of the tax. One is tempted to conjecture that this result extends to
the case of costlessly extracted depletable r Although he ampunt of such a
resource that is supplied in any single period can change in response to
variation in the intertenmporal price structure, the total amount avail able for
all time is fixed. Thus it is plausible that the effects of an excise tax
i mposed once and forever m ght be the same in the static model. This
conjecture turns out to be true.

Ber kel ey, Steven A. (1985). A Letter to W Steven Otwell. South
Atl antic Fisheries Managenment Council, 1 Southpark Circle,
Charl eston, S.C., Decenber.

Summari zed data on Japanese yellowfin tuna catch fromthe Gulf of Mexico
FCZ.

Ber kel ey, Steven A., Edwin W Irby, Jr., and John W Jolley, Jr. (1981).
"Florida's Commercial Swordfish Fishery: Longline Gear and
Met hods. " MAP-14, Marine Advisory Bulletin, Florida Sea Grant
Col l ege in cooperation with University of Mam , Rosenstiel School
of Marine and At mospheric Science and Florida Department of
Nat ural Resources, West Palm Beach Field Station, Marine Advisory
Program Fl orida Cooperative Extension Service, 6022 MCarty Hall
Uni versity of Florida, Gainesville, FL, August, 23 pp

The paper briefly describes comercial fishing methods enployed in the
swordfish fishery.

Ber kes, Fikret (1985). "Fishermen and 'The Tragedy of the
Commons' . "Envi ronnmental Conservation, 12(3):199-206

Bot h natural and social scientists have reported from diverse regions of
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the world how certain |ocal popul ati ons have maintained viable systens of
resource managenment by successfully self-regulating resource harvesting
activities. Far from being owned by on one and freely open to any user, nmany
of the fish stocks of the world are under claim of ownership by comunities
of fishermen who exercise use-rights and who control access to the resource
Open access and common property conditions were created and the tragedy
started only after the destruction of such traditional marine tenure systens.

Berkson, J. (1944). "Application of the Logistic Function to Bio-assay."
Journal of the American Statistical Association, 39:357-365

A comparison of the normal and | ogistic functions in the analysis of
drug dosage nmortality. The results indicate that the |logistic curve results
are as good as or better than the normal mopdel results

Berndt, Ernst R. and Melvyn A. Fuss (1989). "Economi c Capacity
Utilization and Productivity Measurement for Multiproduct Firms
with Multiple Quasi-Fixed Inputs.” Wbrking Paper No. 2932
Nati onal Bureau of Econom c Research, Inc., 1050 Massachusetts
Avenue, Canbridge, MA, April, 36 pp.

In this paper, we develop measures of econom c capacity output and
econom ¢ capacity utilization for firms producing nmultiple outputs and having
one or more quasi-fixed inputs. Although we produce an inpossibility theorem
showi ng that based only on the assumption of cost mnimzation, the concept of
capacity output is undefined whenever the number of outputs (1) exceeds the
number of fixed inputs (M, we are able to provide alternative constructive
procedures for defining capacity output whenever I<=M Wt al so propose a

nunber of additional primal and dual measures of utilization of the variable
and fixed inputs. Including a multi-fixed input analog to Tobin B gq. W
rel ate these alternative utilization measures to one another, and show t hat

unambi guous i nequality relationships among them (relative to unity) can
typically be specified a priori only under rather restrictive assunptions. W
show that unless restrictive assunptions are made, the multi-fixed input

anal ogs to Tobin 8 g have little informational content regarding incentives
for net investment of any specific fixed input. Finally, we demonstrate the
useful ness of the alternative utilization measures by showi ng how they can be
incorporated to adjust traditional measures of multi-factor productivity
growth for variations in short run utilization

Berndt, Ernst R. and David O. Wod (1975). "Technol ogy, Prices, and the
Derived Demand for Energy." The Review of Econom cs and
Statistics, 62(3):259-268

Thi s paper presents evidence on the possibilities for substitution
bet ween energy and nonenergy inputs. Our principal finding is that
technol ogical possibilities for substitution between energy and nonener gy
i nputs are present, but to a somewhat |limted extent. Specifically, we find
that energy demand is price responsive, energy and | abor are slightly
substitutable, and energy and capital are complementary. We also find that
our data do not support the value added specification typically used in
studi es of production and investnment behavior.

Berndt, Ernst R. and David O. Wod (1979). "Engineering and Econometric
Interpretations of Energy-Capital Conmplementarily."” The American
Econom ¢ Revi ew, 69(3):342-354.

Thi s paper provides a reconciliation and interpretation of engineering
and econonmetric studies of energy-capital substitutability versus
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compl ementarily from econom ¢ and engi neering studies. An analytica

framework is devel oped that reconciles the engineering evidence with the
possibility of energy-capital complementarily. Enpirical evidence reconciling
the seem ngly disparate econonetric results of energy conplementarily and
substitutability is also presented.

Berrien, Peter and Doris Finan (1977). Bi ol ogi cal and Fi sheries Data on
Spani sh Mackerel, Scomberomorus maculatus (Mtchill). O Technical Series
Report No. 9, Sandy Hook Laboratory, Northeast Fisheries Center
Nat i onal Marine Fisheries Service, National Oceanic and Atnospheric
Adm ni stration, U. S. Department of Commerce, Highlands, N.J., November,
52 pp.

A summary of the biology and brief description of the fishery for
Spani sh macker el

Berry, Brian J.L. and Robert S. Bednarz (1975). "A Hedonic Model of
Prices and Assessments for Single-Fam |y Homes: Does the Assessor
Fol l ow the Market or the Market Follow the Assessor?" Land
Economi cs, 1 21-40.

The paper explores the question of who is likely to benefit froma
change in the Cook County assessment system and who is likely to find that his
taxes are increased. Factors determning the selling price of single famly
homes in Chicago are conmpared with factors related to variations in property
tax assessments, to discover the ways in which the market and the assessor
differ. The results of these conmparisons are then combined to reveal those
factors causing variations in the assessnment:price ratio whose effects would
be elim nated by uniform percentage taxation based on market val ues.

Bertsekas, Dimtri P. (1976). Dynam ¢ Programm ng and Stochastic
Control . Academ ¢ Press, New York.

The basic objective of the book is to provide a unified framework for
sequential decision making under uncertainty and to stress the few fundament al
concepts underlying the treatment of uncertainty and the techni que of dynam c
progranm ng.

Bessette, Cheryl (1985). Growt h, Distribution, and Abundance of Juvenile
Penaeid Shrinp in Galveston Bay. 0O Thesis, Department of Biology,
Uni versity of Houston, Houston, Texas, August, 132 pp

The bait shrinmp industry of Galveston Bay was studied from May through
Novenber of 1984 to identify patterns of abundance and distribution of
juvenile shrinp, Penaeus aztecus and P. setiferus, and to note the growth of
bot h popul ati ons before movement of each to offshore waters. In addition to
the work conducted on shrinp, a characterization of the incidental catch (al
ani mal s caught besides shrinmp) was also performed.

Beverton, R.J.H. (1994). Notes on the Use of Theoretical Models in the
Study of the Dynamics of Exploited Fish Popul ations. Mari ne
Fi sheries Section, American Fisheries Society, Special Publication
1.

This book reprints a series of lectures given in 1951 at the U S
Fi sheries Laboratory, Beaufort, North Carolina by the author on the theory of
fishing and the analysis of the dynamics of fish populations. The bulk of the
material on which the | ectures were based was taken fromrecent work by the
author in collaboration with Dr. S.J. Holt.
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Beverton, Raynmond J.H. and Sidney J. Holt (1957). On the Dynam cs of
Expl oited Fish Popul ations. Fi shery Investigations, Series II,
Vol ume XI X, Mnistry of Agriclulture, fisheries and Food, London
Her Majesty B Stationery Office.

The initial investigation into fish population dynam cs.

Bhat t acharyya, Arunava, Thomas R. Harris, Rangesan Narayanan, and Kanbiz
Raf fiee (1995). Mechni cal Efficiency of Rural Water Utilities. O
Journal of Agricultural and Resource Econom cs, 20(3): 373-391

Technical efficiency of rural water utilities is determ ned using
frontier production functions. An indirect production function is devel oped
to model the two-step production process of a |local government controlled

firm Data from 26 rural Nevada water utilities are used to estimte
inefficiency in terns of firmspecific variables. A multi step estimtion
procedure is used instead of single step maxi mum |l i kelihood estimati on. Model
sel ection tests are used to choose the best nodel. Privately owned utilities
are most efficient; self-governing water districts are the least efficient.
Muni ci pal governments operate the most and | east efficient utilities.
Biais, G (1994). "A Decade of Fisheries Resources Management By TACS

in European Community Waters from 1983 to 1992." C. M 1994/ T: 2,

Theme Session on |Inproving the Link Between Fisheries Science and
Managenment: Bi ol ogical, Social, and Econom c Considerations,

I nternational Council for the Exploration of the Seas, g2nd
Statutory Meeting, St. John's, Newfoundl and, Canada, Septenber.

In 1983, the European Community agreed on a management and conservation
regime for fisheries resources by adopting the EEC regulation n® 170/83. This
has been one of the main text of the Common Fisheries Policy for ten years.

It gave a major place to Total Allowable Catch (TAC) by stock or by group of
stock.

After ten years of inmplementation of this reginme, the European
Commi ssion admtted that it had some |arge insufficiencies (ECC, 1991). The
EEC regul ati on n® 3760/92, which has replaced the EEC regul ation n® 170/ 83
since the end of 1992, put some stress on other managenment instruments, e.g
l'icenses, and on the possibility of using TACs by fishery or over severa
years. Nevert hel ess, the annual TAC by stock appears to still have a future
and it seems interesting to | ook at data in the debate on their performance

Bi bb, Sally (1994). "Monitoring Catch, Bycatch, and Discards for
I ndi vi dual Vessels." Position Paper presented at the Limted
Access Workshop, Seattle, Washington, November 1-3. Nati ona
Mari ne Fisheries Service, Alaska Region, P.O. Box 21668, 709 West
9th Street, Juneau, Al aska, October.

A description of the groundfish bycatch problemin Alaskan waters and
the effect of I TQ management on bycatch | evels.

Bi el sa, Lourdes M, WIlliam H Murdich, and Ronald F. Labisky (1983).
"Pink Shrimp." Species Profiles: Life Histories and Environmental
Requi renments of Coastal Fishes and Invertebrates (South Florida),
Performed for Coastal Ecol ogy Group, WAaterways Experinment Station
U.S. Arny Corps of Engineers, Vicksburg, MS and National Coast al
Ecosystens Team Division of Biological Services, Research and
Devel opnent, Fish and Wldlife Service, U S. Departnment of the
I nterior, Washington, D.C. October, 21 pp
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This species profile is one of a series on coastal aquatic organi sns,
principally fish, of sport, commercial, or ecological inportance. The
profiles are designed to provide coastal managers, engineers, and biol ogists
with a brief conprehensive sketch of the biological characteristics and
environment al requirenments of the species and to describe how popul ati ons of
the species may be expected to react to environmental changes caused by
coastal devel opnment. Each profile has sections on taxononmy, life history,
ecol ogi cal role, environmental requirements, and economi c inportance, if
applicable. A Habitat Suitability Index (HSI) model is being prepared by the
U.S. Fish and Wldlife Service for the pink shrinp. HSI nodel s are designed
to provide a numerical index of the relative value of a given site as fish or
wi ldlife habitat.

Bi gf ord, Thomas E. (1991). "Sea-Level Rise, Nearshore Fisheries, and
the Fishing Industry." Coastal Management, 19:417-437

Gl obal meteorol ogical conditions may be changing, and sea |evels over
the next centuries could rise at rates usually measured over mllennia. As a
result, fish habitats, fishery yields, and the industry's shoreside
infrastructure could change dramatically. This article sunmarizes predicted
sea-| evel changes; forecasts possible short- and long-termeffects on fish
habitats, valued estuarine and coastal species, and fishing industry sectors;
and recomrends specific actions to maintain a viable fishing industry.
Lacki ng applicable research results, most effects are extrapolated from
professional opinions and related research on other coastal industries or
features. Enphasis is on the United States' Atlantic Coast.

Predicted inpacts should change over time. Sonme short-term changes
could be beneficial as new habitats are created for estuarine species, but the
long-terminplications on nmost sectors, especially shoreside industries, are
nmore negative than positive. Potential inpacts should inspire harvesting and
processing sectors to participate in remedial planning, where assistance is
avail able from coastal managers.

Recommendati ons address deficiencies in natural resource management
strategi es, devel opment policies, short- and long-term waterfront plans,
deci si on- maki ng protocols for actions such as wetland permits, and priorities
for remedi al action.

Bi nswanger, Hans P. (1974). "A Cost Function Approach to the
Measurement of Elasticities of Factor Demand and El asticities of
Substitution.” Anmerican Journal of Agricultural Econom cs

56(2): 377-387.

This paper derives the Allen partial elasticity of substitution in terns
of the cross derivatives of the cost function. Then, the result is applied to
the case of the translog cost function and methods to avoid estimati on biases
caused by neutral and non-neutral efficiency differences are presented.
Finally, the translog method is used to derive estimtes of elasticities of
derived demand and of elasticities of substitution for the agricultural sector
using U.S. cross sectional data of states for the years 1949, 1959, and 1964.

Bird, Peter J.WN. (1986). "Econometric Estimation of Wrld Sal mon
Demand. " Marine Resource Econom cs, 3(2):169-182.

Thi s paper reports the estimation of a single equation model of the
worl d market price of salmon over the period 1958-1982. The equation
esti mated explains the equilibriumprice in terms of world sal non | andi ngs,
OECD consumer expenditures, and the price of a substitute. The equation is
specified dynam cally. It inplies relatively elastic short run responses of
demand to price and i ncome changes, together with the persistence of habits
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over a |longer period.

Birnie, Patricia (1982). "IWC - A New Era." Marine Policy, January: 74-
76.

Report on the 33" meeting of the International Whaling Comm ssion
i ncluding the withdrawal of Canada from the Comm ssion and the outcome of a
proposed i nternational commercial whaling moratorium

Biro, Elizabeth (1992). "W de Support for the Weckfish Plan."
Nati onal Fisherman, July: 16-19.

The final installment in the series on individual transferable quotas
(1 TQs) focuses on a system that has a great chance of success. Weckfishermen
and regul ators alike seized an opportunity to carefully manage a fishery
before it got out to hand.

Bi shop, Richard C. (1978). "Endangered Species and Uncertainty: The
Economi cs of the Safe M nimum Standard." American Journal of
Agricultural Econom cs, 60(1):10-18.

Speci es extinction irreversibly narrows the reservoir of potentia
resources. The future repercussions of this narrowing are uncertain. This
paper devel ops the safe m nimum standard (SMS) approach to public decisions
i nvol vi ng endangered species. The SMS approach is based on game theory and
calls for avoidance of extinction unless the social costs are unacceptably
| arge. The |evel at which costs become excessive is a matter of
i ntergenerational distribution. The paper also explores inmportant |inkages
bet ween the SMS approach and recent literature on preservati on of natura
environnments.

Bi shop, Richard C. (1987). "Econom c Values Defined." Chapter 3 in
Decker, Daniel J. and Gary R. Goff (eds.) Valuing Wldlife,
Economi ¢ and Social Perspectives, Westview Press, Boulder, CO

Thi s chapter explains fundanmental econom ¢ concepts that underlie

wi Il dlife valuation. These fundamental economi c concepts will clarify
econom sts objections to expenditures as a measure of val ue. Finally, the
concepts will show that part of the tension between wildlifers and econom sts

can be traced to a basic difference in their perspectives; wildlifers and
econom sts bring different held values to bear on wildlife issues.

Bi shop, Richard C. and Thomas A. Heberlein (1979). "Measuring Val ues of
Ext ramar ket Goods: Are Indirect Measures Biased?" American Journa
of Agricultural Econom cs, 61(5):926-930.

A number of potential sources of bias in the contingent valuation and
travel cost methods of val uing outdoor recreation have been discussed in the

literature. These are summarized in the first section of the paper. \When
summed together, these potential problems are sufficient to justify
consi der abl e skepticism about the accuracy of resulting value estimtes. I'n

the second section of the paper, we report the results of an experinment where
TC and CV values were conpared to val ues based on actual cash transactions.
Though prelimnary, the results of this experiment indicate that substantia
bi ases exist in both TC and CV estimates.

Bi shop, Richard C. and Karl C. Samples (1980). "Sport and Commerci al
Fi shing Conflicts: A Theoretical Analysis." Journal of
Environmental Econom cs and Managenent, (7):220-233
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A recreational sector is added to a standard commercial fishing optimal
control model to identify public decision variables that should be considered
when determ ning optiml population levels and allocating harvestable fish
bet ween sport and conmmercial users. Both linear and nonlinear nmodels are
presented. A predator-prey relationship is also considered. Results derived
fromthe models indicate that shortcom ngs exist with current econom c inputs
to policy making because of failure to consider relevant bioecononmic
rel ati onshi ps. Future research topics to remedy this are discussed

Bi shop, Richard C., Thomas A. Heberlein, and Mary Jo Kealy (1987?).
"Contingent Valuation of Environmental Assets: Conmparisons with a
Simul ated Market." Draft report.

The evidence to support the view that people confronting a contingent
val uati on mechani sm do not have well devel oped beliefs about how they would
behave in real markets for environmental assets comes primarily from an
experiment involving Wsconsin goose hunting permts. These permts were
eval uated using several CV mechanism and a travel cost model. They were also
evaluated in a "sinulated market" where permt holders were offered real money
not to hunt. The results show that contingent values could easily be in error
by 50 percent or nore. After describing the experiment and its results, the
remai nder of the paper explores the reasons for these errors with particul ar

emphasis on the artificiality of CV mechanisms. Several conclusions energe,
including one particularly interesting hypothesis: Our results and those of
some other studies seemto show that CV mechanisms tend to underestimte

wi llingness to pay and overval ue environmental assets when the criterion is
willingness to accept conmpensation

Bj orndal , Trond (1988). "The Opti mal Managenment of North Sea Herring."

Journal of Environnmental Economi cs and Managenment, 15:9-29

A discrete time dynam ¢ bioeconom c nmodel for a fish resource is
devel oped. The objective is maxim zation of discounted net revenues subject
to changes in stock size. The nodel of population dynam cs is described by a
del ay-di fference equati on. Nat ural growth and recruitment are related to
stock size, with recruitment taking place with a time lag. Conditions
characterizing the optiml stock |level are derived. The nodel is applied to
Nort h Sea herring. Esti mates of the optimal stock |level are given, and
optimal trajectories derived. Due to the schooling behavior of herring, it is
shown that open access any cause stock extinction.

Bj orndal , Trond (1988). "Optimal Harvesting of Farmed Fish." Marine
Resource Econom cs, 5(2):139-159.

This paper analyzes the optiml harvesting of farmed fish. A biologica
nmodel for a year class of fish is specified. Output price and costs are added
to constitute a bioeconom c nodel. The effects of econom c and biol ogica
parameters on optiml harvesting are anal yzed. Exanpl es of optimal harvesting
for salmon and turbot are given.

Bj orndal , Trond (1989). "Production in a Schooling Fishery: The Case of
the North Sea Herring Fishery." Land Econom cs, 65(1):49-56

Thi s paper undertakes an enpirical analysis of the harvest function for
the North Sea herring fishery. The enpirical results indicate that there is a
rising margi nal product to the variable input in the fishery. Fi shery
regul ations that were in force, including total quotas and closed seasons, are
found to be either ineffective or causing boats to operate inefficiently.
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Bj orndal, Trond and Jon M Conrad (1987). "Capital Dynamcs in the
North Sea Herring Fishery." Marine Resource Economics, 4: 63-74.

A discrete time nodel is formulated to nodel decisions of boats to enter
or exit the North Sea herring fishery. A |lagged model is specified to reflect
adjustment time to changes in profits. The empirical results indicate that
fleet adjustment in this fishery primarily depends on current period profits
and that the opportunity cost may depend on returns in the alternative fishery
(mackerel). Lagged variables reflecting vessel construction time accounted
for a small increase in the statistical fit. The hypothesis that entry in
response to positive profits is more elastic than exit due to negative profits
was not supported by the results.

The harvesting industry's capital investment nmodel was relatively
simplistic reflecting the limted data set available to the authors. The
annual data covered a relatively short period of time and probably little
cross sectional data existed for this fishery. These limtations restrict the
avail abl e degrees of freedom necessary to construct and estimted nore
sophi sticated model s.

Bl ack, Robert, Bruce MKenney, Robert Unsworth, and Nicholas Flores (1998).
Econom ¢ Anal ysis for Hydropower Project Relicensing: Guidance and
Al ternative Methods. 0O Industrial Econom cs, |ncorporated, 2057
Massachusetts Avenue, Canbridge, Massachusetts, October.

A review of the Federal Power Regul atory Conm ssion guidelines of cost
benefit analysis for relicensing hydropower projects. Coments and
suggestions for inmproving the analyses are included

Bl ackman, Sue Anne Batey and W lliam J. Baunol (1980). "Modified Fisca
Incentives in Environmental Policy." Land Econom cs, 56(4):417-
431.

We have sought to describe how ingenuity can devise a variety of
modi fi ed environmental programs that in different degrees approxi mate the pure
financial incentives advocated by many econom sts

Bl ake, Kevin S. (1996). Model i ng Preferences for Regul atory Options: A Case
Study of the Northeast Recreational Bluefin Tuna Fisherman. O Non-
Thesi s, Department of Environmental and Natural Resource Econom cs
Uni versity of Rhode I|Island, Kingston, R.1., August, 86 pp

Since passage of the Magnuson Fishery Conservation and Managenment Act of
1977, U.S. fishery managers have concerned thensel ves with achieving @ptinum
social yield O To effect this mandate, fishery managers have focused on
direct effort controls without determ ning how fishermen, comercial or
recreational, may prefer the fishery be regul ated. Usi ng contingent val uation
met hods, economi sts may determne if preferences exist for some types of
regul ations. This paper uses contingent, or discrete, choice questions froma
1991 mail survey of Northeastern recreational Western Atlantic bluefin tuna
fishermen o demonstrate that fishermen have preferences for catch |imt
regul ati ons.

Bl ono, Vito J. (1983). "Economc Criteria Regarding Diversification
Through Public and/or Private Sector Financing." Report V in
Assessnent of Shrinp Industry Potentials and Conflicts, Volume I1,
Shrimp Notes Incorporated, 417 Eliza Street, New Orl eans,
Loui si ana, August, 22 pp.

Cyclical swings in the profitability of shrimp harvesting operations has
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prompted an evaluation of diversifying the scope of fishing activities. This
report first devel ops economc criteria the vessel owner can use to determ ne
the profitability of any additional investment including the advisability of
borrowi ng additional investment funds. Secondly, with financing for
diversification from public and/or private sources being |ikely, economc
criteria will be devel oped so that funds from these sources are | oaned out and
commtted with mniml risk and with a high degree of accountability to the
public for public funds.

Bl ono, Vito J. and James E. Easley (1983). "Awareness Program for
Shrimp Harvesters as to the Uses of Various By-Catch, The On- Goi ng
Devel opnent of the Turtle Excluder Device (TED) Information
Program " Report IV in Assessnment of Shrinp Industry Potentials
and Conflicts, Volume Il, Shrimp Notes I|ncorporated, 417 Eliza
Street, New Orleans, Louisiana, August, 23 pp.

The purpose of this report is to discuss alternatives for an awareness
program for shrinp fishermen regarding bycatch utilization. Bycat ch reduction
of undesirable sizes and species is an integral part of the problem hence is
al so addressed. The first section below briefly sunmarizes recent information
on bycatch, its utilization and problems surrounding bycatch utilization. The
second section discusses possible objectives of an awareness program and types
of information that would be required. The third section then addresses
strategi es that mi ght be pursued in terms of vehicles for conducting an
awar eness program The next section discusses possible content and delivery
met hods for a Turtle Excluder Device (TED) information program As such, it
enmphasi zes bycatch reduction. The |ast section then discusses techniques for
monitoring the effectiveness of an awareness program Monitoring will be
i mportant to future decisions concerning whether to continue such a program

Bl ono, Vito J. and Wade L. Griffin (1978). "Costs and Returns Data
Fl ori da- Based Gulf of Mexico Shrimp Traw ers, 1977." TAMJ-SG 79-
604, Department of Agricultural Econom cs, Texas Agricultural
Experi ment Station, Texas A&M University, October, 33 pp

This report summari zes estimtes of costs and returns for vessels of
di fferent characteristics that anchor in Florida and trawl in the Gulf of
Mexi co. Data for the cal endar year 1977 were collected from vessel owners.
Results are presented in self explanatory tables. No attenpt is made to draw
inferences or discuss inmplications of trends, or relationships that may be
apparent in the data. The file also contains a June, 1978 draft final report
to NMFS.

Bl ono, Vito J. and John P. Nichols (1974). "Utilization of Finfishes
Caught Incidental to Shrinp Trawling in the Western Gul f of
Mexi co, Part |: Evaluation of Markets." Department of

Agricul tural Econom cs and Rural Sociol ogy, Texas Agricultural
Experi ment Station, Texas A&M University, June, 85 pp

Di scarded trawl fish can be processed into fish meal, fish sol ubles
fish oil, pet food, and various forms of seafood. This study eval uates the
nature of the markets potentially available for trawl fish and esti mates
potential volunmes that could be marketed through these channels. Price
flexibilities were estimted for each market to evaluate inmpact of increased
supplies on price. Based on these estimted relationships, current market
conditions and the availability of trawl fish in the Western Gulf of Mexico
potential volumes that could move through each market were determ ned. For
exampl e, the total catch of trawl fish by shrimpers of 368 million pounds
could move through the reduction market with only a negligible effect on
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price. The lack of viable marketing facilities along the Texas Coast for many
product forms is an inportant limtation on flow of trawl fish into market
channel s.

Bl ono, Vito J., Wade L. Griffin, and John P. Nichols (1978). "Cat ch-
Ef fort and Price-Cost Trends in the Gulf of Mexico Shrinp Fishery:
I nmplications on Mexico's Extended Jurisdiction." Marine Fisheries
Revi ew, 40(8):24-28.

Thi s paper reviews the trends in the catch-effort and price-cost
relationships in the Gulf of Mexico shrimp fishery. In addition, these
rel ati onshi ps provide a rudimentary framework for analyzing the effect of
Mexi co's extended 200-mle jurisdiction. This paper updates the data series
presented by Nichols and Griffin (1975) and al so provides a nore accurate
estimate of fishing effort by shrimp vessels (Griffin, 1977).

Bl onro, V.J., J.P. Nichols, WL. Griffin, and WE. Grant (1982).
"Dynam ¢ Modeling of the Eastern Gulf of Mexico Shrimp Fishery."
American Journal of Agricultural Econom cs, 64(3):475-482.

The inmpact of alternative management schemes on the shrinmp fishery of
the eastern Gulf of Mexico is analyzed and conmpared to a baseline using

simul ation techni ques (GBFSM). The fishery's biological and econom c
functions are model ed including intraseasonal shrinp growth rates, differences
in demand for shrinp by size, and a heterogenous fishing fleet. Usi ng

consumer and producer surplus techniques, new fishing regul ati ons appear
socially optimal compared to the baseline. A rent maxim zation schenme
increases social surplus to its highest |evel. However, applying such a
scheme to one part of the total Gulf of Mexico shrimp fishery is not
recommrended.

Bl ono, V., K. Stokes, W Griffin, W Grant, and J. Nichols (1978).
"Bi oeconom ¢ Modeling of the Gulf Shrimp Fishery: An Application
to Gal veston Bay and Adjacent Offshore Areas." Southern Journa
of Agricultural Econom cs, 10(1): 119-125.

This article incorporates a nonlinear optim zation procedure into the
simul ati on model devel oped by Grant and Griffin (1979). The simulation nodel
that integrates the biological relationships and shrinmp fleet characteristics
is combined with econom c theory into a 12 month analysis that maxi m zes net
income to the industry (gross returns over costs) over a shrinping season
The analysis can al so evaluate changes in several institutional paraneters

that affect the utilization of the common property shrinmp resource
Bl onder, Greg (1995). Baded Genes. 0O AT&T Bell Labs.

In 2088, our branch on the tree of life will come crashing down. W
will be driven to extinction by a smarter and nore adaptabl e species, the
computer. And our only alternative is to tinker with the very stuff that

makes us human, our genes.

Bl ue Water Fishermen B Association (1997). Hconom c I mpacts to the U S
Pel agic Longline Fishery due to Wasteful, M sguided U . S. Unilatera
Management Policies of the National Marine Fisheries Service. O P.0O. Box
579, 910 Bayvi ew Ave., Barnegat Light, NJ, 17 pp.

A fishery description and esti mates of the negative econom c inpacts
associated with several NMFS Highly Mgratory Species management policies.
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Bockstael, N.E. (1976). "Analysis of Investnment Behavior and Price
Det erm nati on: Analytical |nput for the Formation of Policy in the
Fi sheries." Dissertation, Department of Natural Resource
Economi cs, University of Rhode |sland, Kingston, Rhode Island

This study provides a theoretical base and an anal ytical nodel that
woul d all ow for the generation of necessary information inputs to policy
deci sions regarding foreign fishing within the U S. extended fisheries zone
Two segments of the analysis include a fisheries investment behavior and
econom ¢ agent behavior nodel. The coordination of the two segnents into an
interrel ated, policy oriented, prediction model is discussed

Bockstael, Nancy (1978). "Seafood Processing Capacity in Commerci al
Fi sheri es Management: Discussion.” American Journal of
Agricultural Econom cs, 60(5):1026-1027

Reply to Prochaska, F.J. (1978). "Theoretical and Enpirica
Consi derations for Estimating Capacity and Capacity Utilization in Commerci al
Fi sheries." Anmerican Journal of Agricultural Economi cs, 60(5):1020-1025
Bockstael, N.E. (1984). "Uncertainty About Consunption and Consumer
Uncertainty." Draft report.

Uncertainty in the context of demand for fisheries products suggests two
quite distinct issues. The first is the uncertainty that resource managers
face in predicting demand; the second is the uncertainty that faces consumers

of fishery products. This paper argues that the first either is of little
importance relative to other prediction problems of fishery managers or
provi des no new probl ems of analysis. However, the second issue relates to

the demand for quality, a topic receiving much attention in the recent
econom c literature and one that has particular significance for the demand
for seafood. \When producers in a conpetitive industry have control over
qual ity but consumers cannot perceive quality upon inspection, welfare gains
can be made from i nposing m nimum quality standards. In addition, publicly
supplied and accurate information about quality would have returns to both
parties when consuners, uncertain about the health risks related to fish
consumption, exhibit risk averse behavior.

Bockstael, N.E. (1984). "Uncertainty About Consunption and Consumer
Uncertainty.” Marine Resource Economi cs, 1(1):67-76

Uncertainty in the context of demand for fisheries products suggests two
quite distinct issues. The first is the uncertainty that resource managers
face in predicting demand; the second is the uncertainty that faces consumers
of fishery products. This paper argues that the first either (a) is of little
i mportance relative to other prediction problems of fishery managers or (b)
provi des no new probl ems of analysis. However, the second issue relates to
the demand for quality, a topic receiving much attention in the recent
econom c literature and one that has particular significance for the demand
for seafood. \When producers in a conpetitive industry have control over
qual ity but consunmers cannot perceive quality upon inspection, welfare gains
can be made from inposing m nimum quality standards. In addition, publicly
supplied and accurate information about quality would have returns to both
parties when consunmers, uncertain about the health risks related to fish
consunption, exhibit risk averse behavi or

Bockstael, N.E. and Catherine L. Kling (1988). "Valuing Environmental
Quality: Weak Conplenentarity with Sets of Goods." Anerican
Journal of Agricultural Econom cs, 70(3):654-662

73



In practice, it is frequently inmpossible to identify a single good that
is a weak conplenment to an environmental amenity for which wel fare measures
are desired. However, a set of goods exhibiting this property sometimes
exists, e.g., water related recreational activities when the nonmarket good to
be valued is water quality. A set of weak complenments is defined and
implications for welfare measurement presented. The proper welfare measure
now i nvol ves evaluation of a line integral and sinple additions of areas under
demand curves will not always be correct. However, under certain econonetric
ci rcumst ances, approximte welfare measures can be obtained from esti mated
functions.

Bockstael, Nancy E. and Kenneth E. McConnell (1979). "Calcul ating
Equi val ent and Compensating Variation for Natural Resource
Facilities." Draft report, Department of Resource Econom cs

Uni versity of Rhode I|sland, Kingston, RI, August, 15 pp.

This paper addresses the theoretical and applied difficulties involved
in estimati ng conpensated and equival ent variation for large price changes in
natural resource facilities. Unanbiguous measures of welfare changes cannot
be cal cul ated when a resource is elimnated (price changes from zero to

infinity). Also, contingent valuation measures are preferred to the direct
approach of travel cost demand analysis for estimating consumer surplus due to
the difficulties of using WIlig's bounds in this case of zero demand for

access to the natural resource (trips).

Bockstael, Nancy E. and Kenneth E. McConnell (1981). "Theory and
Estimati on of the Household Production Function for Wldlife
Recreation."” Journal of Environmental Econom cs and Managenent,
8:199-214.

The househol d production function is an intuitively appealing way to
model man's interaction with nature. This paper models the interaction
bet ween the househol d's behavi or and publicly provided inputs into wildlife
recreation. The paper shows how to conmpute benefits, assum ng that the
househol d production function is known. The household production function
approach coll apses to the sinmple travel cost approach when househol ds are
unabl e to substitute their own inputs for publicly provided inputs. In
addition, the paper denonstrates the conditions under which the parameters of
cost an preference functions can be identified. The conditions for
identification are quite restrictive when several choices are endogenous.

Bockstael, Nancy E. and Kenneth E. McConnell (1983). "Welfare
Measurement in the Household Production Framework." American
Economi ¢ Revi ew, 73(4):806- 814,

A new conceptual basis for wel fare measurenment of nonmarket goods is
provided. The paper shows that the traditionally conceived Marshalli an

demands are not uniquely defined. |In contrast, the utility constant marginal
val ue functions that are dependent only on preferences and not technol ogy do
exi st and have the usual normative interpretation. Regardl ess of joint

producti on or nonconstant returns to scale, the area behind the marginal value
and mar gi nal cost curves measure econom ¢ surplus. Changes in this area
measure wel fare effects associated with changes in the individual's economc
envi ronment . Finally, the paper shows that equival ent measures of welfare
change can often be obtained in the market for goods that serve as inputs into
t he househol d production process without assum ng that the technology is
known.

Bockstael, N.E. and J.J. Opaluch (1983). "Discrete Modeling of Supply
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Response Under Uncertainty: The Case of the Fishery." Journal of
Environmental Econom cs and Managenment, 10:125-137

In the absence of conplete control in a regulated industry, effective
managenment requires prediction of firms' behavioral responses to public
policy. This paper develops a discrete choice model of supply response under
uncertainty and applies it to fishery choice problenms of New England fishing
firms. MWhile fishermen denmonstrate a bias towards remaining within the same
fishery, sufficient incentives, in terns of changes in expected returns and
risk, are shown to elicit response. Due to extreme uncertainty concerning
popul ati on dynam cs of fish stocks, a satisficing approach to managenent,
facilitated by this type of nodeling, nmay be nmore appropriate than bi oeconom c
opti m zation.

Bockstael, Nancy E. and lIvar E. Strand, Jr. (1987). "The Effect of
Common Sources of Regression Error on Benefit Estimates." Land
Economi cs, 63(1):11-20.

Thi s paper explores how the assunpti ons about sources of error influence
estimtes of recreational benefits. A discussion of the various sources of
error in demand estimation is first offered. The analysis is confined to
omtted variables and measurement error or random preferences. These
represent the primary explanations for the stochastic termin recreationa
demand anal ysis. Also, they can be treated with the same estimtion technique
and hence inply identical estimators.

Bockstael, Nancy E. and lvar E. Strand, Jr. (1993). "Free Trade and
Gl obal Resources: The Case of Protected Marine Species." Paper
prepared for the | DB/ ECLAC Project on Trade Liberalization, June,
1993.

The aut hors determ ne the inpacts of institutional rules for the
international trade of seafood on protected and endangered species focusing on
the dol phin/tuna and shrinp/turtle controversies. Because of differences in
the processing and harvesting industries for tuna and shrimp, essentially
different results were obtained to protect endangered turtles and protected
dol phi ns.

Bockstael, Nancy E., lvar E. Strand, Jr., and W M chael Hanemann
(1984). "Time and I ncome Constraints in Recreation Demand
Anal ysis." Draft report, Department of Agricultural and Resource

Economi cs, University of Maryland, March, 33 pp

In this paper, the existing recreational demand anal ysis is inmproved by
devel opi ng a defensi ble nodel of recreation behavior conditional on |abor
mar ket decisions. The primary purpose is to explore the inplications of
realistic time and i ncome constraints for modeling the behavior of
recreationalists. These constraints are devel oped fromthe | abor supply
literature which is also used to identify the appropriate econometric
estimati on techni ques. The proposed approach incorporates a defensible method
for treating the value of time as well as addressing the sample selection bias

arising from sanpling only participants. Exact neasures of recreationa
benefits are devel oped by estimating demand functions consistent with utility
maxi m zation. In the final section, recreational benefits estimated fromthis

approach are conpared with those generated by conventional nodels and
estimati on practices.

Bockstael, Nancy E., lvar E. Strand, and W M chael Hanemann (1987).
"Time and the Recreational Demand Model." Anmerican Journal of
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Agricultural Econom cs, 69(2):293-302.

In this paper, a theoretically consistent approach to including time
costs in recreational demand models is developed. The demand nodel is
conditional on the recreationist's |abor market situation. For individual s at
corner solutions in the | abor market, utility maxim zation is subject to two
constraints, leading to a demand function with travel costs and travel time as
i ndependent variables. Wth interior solutions in the |abor market, time is
val ued at the wage rate and conmbined with travel costs to produce one "ful
cost" variable. In an illustration, welfare measures based on the new nodel
are estimated for a sanple of sportfishermen.

Bockstael, N.E., W M chael Hanemann, and Catherine L. Kling (1987?). "A
Survey of Models of Recreation Demand in a Multiple Site
Framewor k." Draft report, Department of Agricultural Econom cs
Uni versity of Maryl and, College Park, NMND.

A topic that has received particular attention in the recreationa
demand modeling literature is the modeling of the demand for systens of
alternative sites, as conpared with the more traditional single site nodeling
approaches. The nultiple site models are frequently conmpl ex, diverging from
simple intuitive extensions of the single site model. They are also diverse
and this together with their conplexity makes assessment and conpari son of
nodel s and results difficult. MWhile problems in the theory and application of
single site models remain, nost practitioners understand these nodels and
their inherent problems and can apply themwi th a cautious confidence. I'n
contrast, multiple site nodels are difficult to sort out, to interpret, and to
esti mate.

In this paper, we first explore the reasons why multiple site nmodels
have been devel oped and outline a number of the approaches which have been
used. We then asses these models with a specific criteria in mnd: how well
do they account for the specific nature of benefit changes in a nultiple site
framework? Using a common data set, we denonstrate a few of the estimation
t echni ques.

Bockstael, N.E., K.E. MConnell, |I.E. Strand (1989). "Measuring the
Benefits of Inprovements in Water Quality: The Chesapeake Bay."
Marine Resource Econom cs, 6(1):1-18.

Federal, state, and |l ocal government agencies have joined forces in the
ambi ti ous and expensive task of improving the water quality of the Chesapeake
Bay. Clean up efforts will be devoted to three major problems: nutrient over
enrichment, toxic substances, and the decline of submerged aquatic vegetation
Al t hough the beneficiaries are ultimately human, criteria for judging the
Bay's water quality have been primarily biological and physical. This paper
addresses the question of the human values from the Bay. How do peopl e use
the Bay and how much are they willing to pay for the changes in water quality
that improve their use: Wth a variety of methods and data sources, we
estimate the annual aggregate willingness to pay for a noderate inprovenment in
t he Chesapeake Bay's water quality to be in the range of $10 to $100 million
in 1984 doll ars.

Bockstael, N.E., K.E. McConnell, |I.E. Strand (1989). "A Random Utility
Model for Sportfishing: Some Prelimnary Results for Florida."
Marine Resource Economi cs, 6(3):245-260.

The gray literature in the field of nonmarket benefit measurenment has
made extensive use of the randomutility (or discrete choice) model in recent
years, but few applications appear in the literature. This article provides
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such an application, illustrating the technique with prelimnary results from

a regional study nodeling east coast sportfishing behavior. The article
di scusses sonme of the strengths and weaknesses of the randomutility model.
It also illustrates how data regularly collected by the National Marine

Fi sheries Service can be supplemented with economic survey data to estimte
these discrete choice behavioral nodels.

Bohi, Douglas R. and M chael A. Toman (1984). Analyzing Nonrenewabl e
Resource Supply. Resources for the Future, Washington, D.C.

This study is concerned with the general problem of using economic
nmodel s of nonrenewabl e resource supply to understand actual supply behavior

Bohnsack, James A. and Dougl as Harper (1987). "Automated Landi ngs
Assessment for Responsive Managenent (ALARM) Package for Gulf of
Mexico Commercial Reef Fish Landings: March 1987 Summary."
Nat i onal Oceanic and Atmospheric Adm nistration, National Marine
Fi sheries Center, M am Laboratory, Reef Resources Team 75
Virginia Beach Drive, Mam , FL, March, 16 pp

A summary of | andings of reef fish species for the Gulf of Mexico
commercial reef fish fishery.

Bohnsack, James A., Ausbon Brown, and Dougl as Harper (1987). "Automated
Landi ngs Assessment for Responsive Management (ALARM) Package for
Gul f of Mexico Commercial Reef Fish Landings: 1987 Summary."
Contribution No. CRD-86/87-29, National Oceanic and Atnmospheric
Adm ni stration, National Marine Fisheries Center, M am
Laboratory, Coastal Resources Division, 75 Virginia Beach Drive,
M ami , FL, June, 17 pp

A summary of the 1986 | andings of reef fish species for the Gulf of
Mexi co commercial reef fish fishery.

Boot h, Douglas E. (1989). Bydroel ectric Dams and the Decline of Chinook
Salmon in the Colunbia River Basin. O Marine Resource Econonics
6(3):195-211.

The decline of chinook salmon runs into the mouth of the Columbia River
in recent decades is thought to be partly attributable to the construction of
hydroel ectric dams. The purpose of this article is to estimte the magnitude
of losses in chinook sal mon runs caused by hydroel ectric dams, using
regression analysis. Such estimates are not only of historical interest but
al so can potentially affect the extent of efforts to mtigate sal non | osses
from hydropower operations. Congress has mandated the Northwest Power
Pl anni ng Council to consider the magnitude of run | osses caused by
hydroel ectric operations in determning the extent of mtigation efforts.

Borseman, John, M chael P. Sissenwine, Merton C. Ingham and Wallace G
Smith (1984). "Marine Recreational Fisheries Opportunities."”
Chapter 15 in Richard H. Stroud (ed.) Marine Recreational
Fisheries, 9, Proceedings of the Ninth Annual Marine Recreationa
Fi sheries Synposium Virginia Beach, Virginia, April 24 and 25
National Coalition for Marine Conservation, Inc., Savannah,
Geor gi a.

In addition to enhancement and devel opment of new fishing opportunities,
t he management agencies are also responsible for pronmoting conservation. This
apparent dilenmma has | ed the agencies to be more creative in their fisheries
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resource and devel opment programs, and has |led the agencies to the exam nation
of new met hods for providing greater utilization of resources without
overexploitation.

Bosch, Darrell J. and Leonard A. Shabman (1989). The Decline of Private
Sector Oyster Culture in Virginia: Causes and Remedi al Policies. O
Marine Resource Econom cs, 6(3):227-243

Oyster production from private grounds in Virginia has declined
significantly since 1960. Restoring industry production requires a better
under st andi ng of the reasons for this decline. Currently, state fishery
managers and the popul ar press attribute the decline to the oyster disease
Hapl ospori di um nel soni_ ( MSX). In fact, private planters thensel ves consi der
MSX di sease as the primary constraint on the future profitability of private
oyster culture. This study analyzes potential causes of the decline using a
simul ati on model of oyster production with data fromthe 1960's, 1970's, and
1980's. The anal ysis suggests that rising seed prices driven by econom c and
productivity changes are more inmportant than MSX in reducing the economc
incentives to private planting. Therefore, reducing oyster seed prices is an
effective policy strategy. However, education of planters will also be needed
to assure a better understanding of the profit potential in oyster planting

Bose, Shekar and Alistair Mllgorm (1996). Substitutability Among Species in
the Japanese Tuna Market: A Cointegration Analysis. O Marine Resource
Econom cs, 11(3):143-155.

This paper exam nes two sets of hypotheses concerning the existence and
the cause of the long run inter-species price relationships in the Japanese
tuna market. A shock variable is introduced into the systemto determ ne the
degree of influence on the price relationships as well as the magnitude of the
power in explaining the variation in prices of tuna species. Although in most
cases the coefficient estimates of the shock variable are statistically
significant, overall, the variable does not have significant explanatory power
in both bivariate and multivariate regressions. W also find that the degree
of substitutability between bigeye and al bacore is substantially | ower than
the degree of substitutability between bigeye and al bacore is substantially
| ower than the degree of substitutability between bigeye and yell owfin and
yell owfin and al bacore.

Boskin, M chael J. (1974). "A Conditional Logit Model of Occupationa
Choice." Journal of Political Econony, 82:389-98

The conditional logit decision nodel is applied to the choice of
occupation by individual workers to test the inmplications of the theory of

human capital. The empirical results support the human capital hypothesis
t hat workers choose occupations to maxim ze the discounted present val ue of
potential lifetime work time. Allowing for inmperfect capital markets by

including training costs relative to wealth and for unenployment by including
the discounted present val ue of expected earnings foregone due to unenpl oynment
al so yielded results consistent with a priori expectations.

Botton, Mark L. and John W Ropes (1987). "The Horseshoe Crab, Limulus
pol yphemus, Fishery and Resource in the United States." Marine

Fi sheries Review, 49(3):57-61.

The American horseshoe crab is a focus for increasing econom c and
scientific importance because its blood has inportant biomedical applications
and because the crab is used as bait in several fisheries. I n addition
horseshoe crab eggs may be critical as a source of food for mgratory
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shorebird popul ati ons of the Del aware Bay region, and adult crabs are
predators of valuable clam resources. Fishing related mortality in the United
States is estimted mnimally at 350,000 crabs per year, nostly in the m ddle
Atl antic and southern New England states. Bait operations apparently Kil
(10-20 times the nunmber of animals killed for bleeding to obtain the val uable
Li mul us anmoebocyte lysate (LAL). Based on National Marine Fisheries Service
groundfish trawl surveys, the popul ation of horseshoe crabs on the m ddle

Atl antic continental shelf has remailed relatively constant since 1975 at 2.3
to 4.1 mllion individuals. Exploitation may not be trivial, particularly if
|l ocal popul ations are targeted during the spawning period; we suggest severa
foci for further investigations on this species. There is no evidence that
current levels of harvesting are depleting the resource. It is inportant,
however, to continue monitoring activity, particularly if |evels of
exploitation increase.

Bouchel l e, E. Lee (1992). "An Econom c Analysis of Harvest Restrictions
in the North Atlantic Swordfish Fishery." Thesis, Departnment of
Food and Resource Econom cs, University of Florida, Gainesville,
FL, Decenber.

In an attenpt to reduce fishing mortality of the North Atlantic
swordfish fishery, domestic and international managenment agencies have
cooperated in a nultilateral effort to establish quotas and m ni num si ze
requirements in the fishery. These restrictions can have significant econom c
consequences on the participants in the fishery. A four equation parti al
equi li brium nodel of swordfish and tuna supply and demand is devel oped to
derive a general equilibriumswordfish demand function. The enpirical nmodel
predi cts behavior consistent with general equilibriumtheory

Bouchel l e, E. Lee, Eric Thunberg, Charles Adans, and James L. Seale Jr
(1991). "The North Atlantic Swordfish Fishery: Problems, Trends
and Management." Draft report, Department of Food and Resource
Economi cs, University of Florida, Gainesville, FL.

This paper begins with a historic overview of the swordfish fishery.

The problens that have devel oped within the fishery become evident as we

di scuss production trends. The evolution of the original swordfish management
plan is traced to today's inmpending regulations. Since the U S. is the
primary inporter of swordfish the role of inmports is analyzed within a sinple
econom c trade nodel. We will conclude with a summary of the inpacts of the
regul ations that affect domestic producers and consuners. However, because of
the number of countries involved in the North Atlantic swordfish fishery, the

regul ati ons have international inmplications as well. Two Versions.
Bowen, B. K. (1987). "Fisheries Management and Recreational Fisheries in
Western Australia." Marine Fisheries Review, 49(2):177-178

A review of fishery management in western Australia and the effect
limted entry programs for commercial fisheries has on recreationa
activities.

Bowen, Bernard K., Bob Lindner, Marec Pty Ltd, and Neil McLaughl an
(1994). " Long Term Managenent Strategies for the Western Rock
Lobster Fishery."” Volumes 1 to 4, Fishery Managenent Paper
Numbers 67 to 70, Fisheries Department of Western Australia, 108
Adel ai de Terrace, East Perth, October, 67 pp

This report focuses on the options for the future management of the
Australian rock | obster fishery in relation to (i) the continued use of input
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controls and (ii) the use of output controls. Optimumfleet size is
considered and its associated inmplications for the rules for pot transfer, pot
reduction and boat replacement, and |icense splitting.

Bowes, M chael D. and John V. Krutilla (1985). "Miltiple Use Management
of Public Forestlands." Chapter 12 in Kneese, Allen V. and Janes
L. Sweeney (ed.). Handbook of Natural Resource and Energy
Economi cs, Vol. 11, Elsevier Science Publishers B.V.

This chapter is intended to provide a background in econom c concepts
specifically focused on the nultiple use management of public forestlands by
extendi ng the nodels introduced in Chapter 2. The managers of these | ands
must, in addition to considering the value of timber harvests, the primary
focus of Chapter 2, consider the various nonmarket amenity services such as
recreation, water flow and wildlife which are influenced by alterations in the
standi ng stocks of timber. W discuss research results on the relation of
such multiple use managenent to single purpose timber management. The
presentation is notivated by a number of issues of current concern: the
wi t hdrawal of |ands from ti mber managenment, the specialization or
di versification of land use, the level and stability of tinmber supply, and the
wi sdom of certain accepted rul e-of-thunb principles of public forestland
managenment related to the age and | evel of harvests.

Boxal |, Peter C. (1995). The Economi ¢ Value of Lottery-Rationed Recreationa
Hunting. 0O Canadi an Journal of Agricultural Economics, 43(1):119-131

Lottery-rationed permt systens are used to allocate hunting
opportunities where demand for permts exceeds the ability of the ani mal
popul ati ons to sustain hunting harvest levels. Attenpts to estimate the
val ues of lottery-rationed hunting use a zonal travel cost mpdel where
applications per capita formed the dependent variable and expected trave
costs represent the price variable. This paper reexam nes this analysis using
a discrete choice travel cost nodel which incorporates the expectation of
receiving a permt. This model is devel oped for lottery-rationed antel ope
hunting in Alberta. Choice in the lottery-rationed hunting context involves
selecting one site froma set defined through management regul ations. The
di screte choice travel cost nmodel is proposed as superior to the early nodels
because it better represents this behavioral process

Boyce, John R. (1987). "Information and Uncertainty: A Behavioral Mode
of a Commercial Fishery." Draft report, Department of
Agricul tural Econom cs, University of California, Davis

Thi s paper addresses fishery management from a within season point of
view, the movement of fishermen with multiple |ocational choices. A nmodel is
devel oped that explains fishing fleet allocation amng the alternative
| ocations given uncertainty with respect to the catch rates in each |ocation
and competition between the fishermen for the allowed catch. The node
focuses upon the decision rules under which rational risk-neutral agents woul d
choose to operate when conpeting with other agents in a stochastic
envi ronment.

Boyce, John R. (1988). "Rent Dissipation fromEntry and Exit in a
Fi shery." Draft report.

Thi s paper exam nes the dissipation of rents that occurs in an open
access fishery within a season. The behavioral mpdel that is devel oped bel ow
explicitly assumes that agents seek to maxim ze their expected profits over a
fishing season. To do so, agents nmust account for both the variable costs and
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the fixed costs. The fixed costs in this model are essentially the costs of

entering the fishery. These may be in terns of foregone opportunity costs or
in terms of direct costs of entering such as the costs of fuel and crew time

to nove fromthe home port to the fishery.

Boyce, John R. (1988). "An Econometric Model of Entry and Exit in a
Fi shery." Draft report, Department of Economics, University of
Al aska, Fairbanks, Fairbanks, Al aska, 99775

A set of simple behavioral relationships are postul ated that may be used
to determ ne the number of agents who will actively participate in the fishery
at any moment in time and the spatial distribution of the agents over a
fishery with multiple locations. These relationships are then used to devel op
a switching regression nmodel that predicts the participation rates and
distribution for the British Columbia Salnmon fishery fromthe observed data of
catch and effort. A crowding externality, a stock externality, and costs
increasing frommst to | east efficient are incorporated into the model. The
results of the nmodel estimation are not provided

Boyce, John R. (1991). "The Economi cs of Bycatch Regulation in the
North Pacific." Draft report, Department of Economics, University
of Al aska, Fairbanks, Fairbanks, Alaska, 99775.

The North Pacific groundfish fishery is modeled to determ ne the inpact
of 1TQ and penalty box management schemes on firm bycatch |evels. It is the
het erogeneity of the fishery and the fact that decisions are made in the
political process that drives the selection of institutions over common
property resources. I should come as no surprise then that when the industry
was faced with a real choice of how to deal with the problem that it chose to
impl ement a system that nost closely resembled the status quo

Boyce, John R. (1992). "Individual Transferable Quotas and Production
Externalities in a Fishery." Natural Resource Modeling, 6(4):385-
408.

Thi s paper determ nes the conditions under which an individua
transferable quota (1 TQ systemwill cause fishermen to engage in cost
decreasing, rather than cost increasing, conpetition. If there are production
externalities (e.g., congestion or stock externalities) present, the market
price of a quota will not be fully reflected in these externalities. Thus,
fishermen will not fully internalize the externalities in their effort
deci si ons. Even if there are no production externalities, an individua
fisherman i mposes costs on others under open access by removing a fish that
was available to all fishernmen. An ITQ system allows the individual who
val ues that fish most to obtain the right to harvest the fish, so each
fisherman must internalize the full social cost. Thus, an | TQ systemis
capabl e of solving the common property externality but not the production
externalities in a fishery.

Boyce, John R. (1993). "Using Participation Data to Estimate Fishing
Costs for Commercial Salnon Fisheries in Alaska." Presented at
the International Conference on Fisheries Econom cs, Os, Norway,
May 26-28.

Usi ng the number of fishermen participating in a particular opening as a
proxy for net revenues, estimates of fishing costs can be estinmated using
total revenues. The results are used to estimte producer surplus for each of
nine fisheries for the 1990 season
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Boyce, John R. (1993). "Using Participation Data to Estimte Fishing
Costs for Commercial Salnmon Fisheries in Alaska." Marine Resource
Economi cs, 8(4):367-394.

This paper estimates the fishing costs and the returns to fishing from
nine commercial salmon fleets in Alaska. The econonmetric model uses a two-
stage | east squares estimation procedure to estimate the effect of congestion
and heterogeneity on the returns to fishermen. The hypotheses that fishermen
are homogenous and that there is no congestion externality present in the
fisheries are strongly rejected. The data indicates that fishermen are quite
het erogeneous in fishing skill levels. This difference accounts for the
overall estimates of positive net returns to the common property fisheries.
Esti mates of the net returns to the fisheries suggest that the returns to
di fferent gear types vary largely. The set net fleets are found to have the
hi ghest return as a percentage of total revenues.

Boyce, John R. (1995). Opti mal Capital Accunulation in a Fishery: A
Nonlinear Irreversible I nvestment Model. 0O Journal of Environmenta
Economi cs and Managenent, 28:324-339

A nonlinear two state variable, two control variable model of a fishery
with irreversible investment and harvest capacity constraints is exam ned
The model relaxes assunptions of linearity in investment costs and vari able
harvest profits in an earlier mopdel by Clark, Clarke, and Munro (1979). I'n
both the linear and nonlinear models, the optimal capital accunul ati on paths
in new fisheries is characterized by a period in which the physical capita
stock | evel exceeds its long run sustainable equilibrium However, unlike the
linear model, periods of positive net (but declining gross)investnent are
optimal in the nonlinear model. This accords with observed capital
accurmul ation paths from a nunmber of fisheries. The paper also finds different
effects in optiml harvest policy depending upon whether the linearity appears
in the variable profits function or the investment cost function

Boyce, John R. (1996). "An Econom c Analysis of the Fisheries Bycatch
Problem " Journal of Environmental Econom cs and Managenent,
31(3):314-336.

Bycatch is the incidental take of a species that has value to some other
group. This paper conpares open access and individual transferable quota
equilibria to the equilibriumin which the joint value of the fisheries is
maxi m zed. The open access induced problens can be corrected by an individua
transferable quota systemonly if both the target species and the bycatch
speci es have tradabl e quotas, and only if the bycatch species does not have
exi stence value. There exists a range of the bycatch-to-target species
harvest |evels for which the total harvest of each will be exactly taken by a
gi ven technol ogy, even under open access. However, there may not even exist a
uni que open access equilibriumif bycatch is allocated by ©tule of capture. O
Prohi bitions on the sale of bycatch reduce the bycatch |evel, but they also
reduce social welfare.

Boyce, John, Mark Herrmann, Diane Bischak, and Joshua Greenberg (1993).
"The Al aska Sal non Enhancement Program A Cost/Benefit Analysis.”
Presented at the International Conference on Fisheries Econom cs
Os, Norway, May 26-28

In May 1991, the Al aska Senate's Special Commttee on Domestic and
International Commercial Fisheries initiated the first review of the state's
sal non enhancenment program since its inception 20 years ago. As part of this
review, a cost/benefit analysis of the State's enhancement program for
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sockeye, chinook, coho, chum and pink sal mon was performed with cooperation
fromthe Fisheries Research Enhancement Division of the Al aska Departnment of

Fi sh and Gane. Results indicate that for all species, except chinook, net
benefits will decrease as the enhancement programis expanded, and increase if
t he enhancement programis scaled back. However, in only the case of pink

sal mon was the estimated effect judged to be significant enough to warrant the
recommendation that the state would benefit fromthe reduction of the hatchery
program  Under this scenario there would, however, be significant regiona

di ff erences. For all scenarios, it is recommended that the State of Al aska
reduce its funding of the enhancement program and allow the fishers, through
the private nonprofit hatcheries, to fund the prograns that they consider to
be profitable.

Boyce, John, Mark Herrmann, Di ane Bi schak, and Joshua Greenberg (1993).
"The Al aska Sal non Enhancement Program A Cost/Benefit Analysis."
Marine Resource Economics, 8(4): 293-312

In May 1991, the Al aska Senate's Special Conm ttee on Domestic and
I nternational Commercial Fisheries initiated the first review of the state's
sal mon enhancement program since its inception 20 years ago. As part of this
review, a cost/benefit analysis of the State's enhancement program for sal mon
was performed with cooperation fromthe Fisheries Research Enhancement
Di vi sion of the Al aska Department of Fish and Game. The main results are that
the additional producer's surplus generated by the pink and sockeye hatchery
programs are estimated to be |l ess than the costs of running these prograns.
Elim nating the entire pink or sockeye sal non prograns is estimated to
increase net benefits by about 8% and 6% respectively. A 15% increase in
either programis estimated to result in a reduction in net benefits and a 15%
decrease in either programis estimated to result in a slight increase in net
benefits. Esti mates of the confidence intervals for net benefits suggest that
the gains fromthe elimnation of either the pink program or the sockeye
program are statistically different from zero. However, changes of plus or
m nus 15% of current hatchery production are found not to statistically affect
net benefits.

Boyd, Rick O. and Christopher M Dewees (1992). "Putting Theory into
Practice: Individual Transferable Quotas in New Zeal and's
Fi sheries." Society and Natural Resources, 5:179-198

New Zeal and's i nmplementati on of an individual transferable quota (ITQ)
management systemin 1986 for nmost of its fisheries is being observed closely
world wide. We describe New Zealand's ITQ system and analyze the first 5
years of the New Zeal and experience. W use Copes' (1986) paper as a catalyst
to conmpare his assessnment of potential problens of individual quotas with the
actual operation of individual quotas in New Zeal and. The brief New Zeal and
I TQ experience demonstrates that the econom c rationale behind individua
transferable quotas is sound. We discuss the problens and positive effects of
New Zeal and's experience. |Individual transferable quotas should not be viewed
as a panacea, but sinple as another fisheries management option

Boyl e, Kevin J. and Richard C. Bishop (1988). "Wl fare Measurements
Usi ng Conti ngent Valuation: A Comparison of Techniques."” Anmerican
Journal of Agricultural Economics, 70(1):20-28

Three commmonly used techni ques of asking contingent valuation questions
are conmpared: iterative bidding, payment cards, and di chotonous choice. The
results reveal that no single contingent valuation technique is neutral in the
elicitation of hicksian surplus and each technique has its strengths and
weaknesses. The iterative bidding estinmates contain a starting point bias,
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whil e the payment card and di chotonous choice estimtes were influenced by the
interviewers soliciting the contingent val ues. Finally, the analysis of

di chot omous choice responses involves unresolved issues that warrant further
investigation. On the other hand, dichotomous choice is the easiest technique
to adm nister in a survey setting.

Brai nerd, Theophilus R. (1995). "Fishery Co-Managenment: A Discussion
Paper." South Atlantic Fisheries Management Council, One
Sout hpark circle, Suite 306, Charleston, SC, January, 18 pp

This paper discusses some of the factors that should be considered when
deci di ng whether a fishery could be managed by some form of a co-management
system It provides case studies of three forms of fishery co-management
systens that are in place and that have achieved some measure of success. It
exam nes their strengths and weaknesses, and provides suggestions for deciding
how to structure a systemto suit a particular fishery.

Brai nerd, Theophilus R. (1998). "Regulatory Flexibility Analysis."
Draft Sunmmary of Workshop Proceedi ngs, Long Beach, California,
Of fice of Sustainable Fisheries, National Marine Fisheries
Service, 1315 East-West Hi ghway, Silver Spring, M, Septenber 14-
15 March, 24 pp

A summary of the proceedings of a workshop to devel op recommendati ons of
existing certification criteria for regulatory flexibility Act anal yses.

Brai nerd, Theophilus R. (1995). "Potential Options for Inclusion in
Snapper Grouper Anmendnent 9: Controlled Access to the Snapper
Grouper Fishery." South Atlantic Fisheries Management Council,

One Sout hpark circle, Suite 306, Charleston, SC, March, 19 pp.

The Council is currently devel oping Amendment 8 to the snapper grouper
FMP. The proposed actions include additional regulations for (1) greater
amberjack in Monroe County, Florida; (2) yellowtail snapper; (3) nulti-day bag
limts; (4) prohibiting possession of fish traps in the south Atlantic EEZ to
increase enforcenment; (5) specifying the time when commercial permts are
avail able; and (6) limting access based on the number of permitted fishermen
that have complied with all reporting requirements. At its February 1995
meeting in St. Augustine, Florida, the Council referred the proposed action
limting access to the snapper grouper fishery to the Controlled Access
Commi ttee as the appropriate commttee to devel op actions for controlled
access. This docunent presents various options for controlled access to the
snapper grouper fishery.

Br ai nerd, Theophilus R., John M Ward, and John R. Gauvin (1994). "A
Look at the Utility of Socioeconom c Data for the Individua
Transferable Quota (I TQ Program for the Weckfish (Polyprion
Ameri canus) Fishery in the South Atlantic Region." Draft report

presented at the Atlantic States Marine Fisheries Conm ssion
Wor kshop on Soci o- Econom ¢ Data and Analysis for Recreationa
Fi sheri es Management in Annapolis, Maryland, July, 18 pp

The individual transferable quota (I TQ program for wreckfish in the
south Atlantic was first inplemented during the 1992-1993 season. The program
has now entered its third year and so far no changes have been made to the
initial actions that established the |ITQ program A nonitoring program has
been tracking | andi ngs, shares and coupons transactions, among others and has
provided information to the stock assessment group that neets annually to
evaluate the status of the fishery. This paper presents a brief background of
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the fishery, the conception, devel opment, and inmplementation of the ITQ
program Monitoring the progress of the programis vital to eval uating
whether it is fulfilling its objectives. The use of socioeconomc data is
important not only for this process, but also in developing the ITQ program

A close look is given to the role socioeconom c data has played in this
process. Sone thoughts are provided on the |lessons | earned fromthis process
and to what types of socioeconom c¢ data could improve future inplenentation of
I TQ prograns.

Brai nerd, Theophilus R., John M Ward, and John R. Gauvin (1994). "A
Look at the Utility of Socioeconom c Data for the Individua
Transferable Quota (1 TQ Program for the Weckfish (Polyprion
Ameri canus) Fishery in the South Atlantic Region." Paper

presented at the Atlantic States Marine Fisheries Conm ssion
Wor kshop on Soci o- Econom ¢ Data and Anal ysis for Recreationa
Fi sheri es Management in Annapolis, Maryland, July, 19 pp

The individual transferable quota (I TQ program for wreckfish in the
south Atlantic was first inplemented during the 1992-1993 season. The program
has now entered its third year and so far no changes have been made to the
initial actions that established the |ITQ program A nonitoring program has
been tracking | andi ngs, shares and coupons transactions, anmong others and has
provided information to the stock assessment group that neets annually to
evaluate the status of the fishery. This paper presents a brief background of
the fishery, the conception, devel opment, and inmplementation of the I1TQ
program Moni toring the progress of the programis vital to eval uating
whether it is fulfilling its objectives. The use of socioeconomc data is
i mportant not only for this process, but also in developing the |ITQ program
A close look is given to the role socioeconom c data has played in this
process. Sone thoughts are provided on the | essons |earned fromthis process
and to what types of socioeconom c data could inmprove future inplenmentation of
| TQ prograns.

Brander, Janmes A. and M Scott Taylor (1998). Open Access Renewabl e
Resources: Trade and Trade Policy in a Two-Country Model. 0O Journal of
International Econom cs, 44(2):181-210.

Thi s paper devel ops a two-good, two-country model with national open
access renewabl e resources. We derive an appropriate anal og of factor
proportions Of or the renewabl e resource case and link it to trade patterns and
to the likelihood of diversified production. The resource inporter gains from
trade. However, a diversified resource exporting country necessarily suffers
a decline in steady state utility resulting fromtrade, and may | ose al ong the
entire transition path. Thus the basic Qains fromtrade Opresunption is
substantially underm ned by open access resources. Tariffs inmposed by the
resource inporting country always benefit the resource exporter and may be
Par et o-i nprovi ng.

Brandt, Hartmut (1999). Stretching Our Fish Stocks. O Sanudra (Sept): 37-42

A discussion of capacity, overfishing, and demand for seafood. The
aut hor suggests that the inelastic demand for fish is responsible for
overcapitalization in fisheries. He feels this brings into question the
useful ness of using ITQ to efficiently manage fish stocks. Two suggested
types of intervention to inprove marine ecol ogical outcomes depend on (1) the
future success of direct government actions to reduce worl dwi de catching
overcapacities, and the coordination of these actions at the internationa
level and (2) the successful propagation of ecologically, socially, and
econom cally rational fishery policies.
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Brandt, Sylvia (1997). Regul ati on and Productivity in a Comon Property
Resource I ndustry: A Case Study of the Mddle Atlantic Surf Clam
Fishery. O Draft report, University of California, Berkeley, CA.

The impact of regulation of inputs and the establishment of property
rights on productivity are contrasted using a Torngvist index with and without
the effect of abundance included in the productivity estimates. The negative
productivity during periods of binding quotas confirnms econom sts [Opredictions
for limted access. The avail abl e data indicate favorable results of ITQ
managenment, though only time will tell if these initial trends will continue
Accounting for changes in abundance renmpves the variation in productivity
which is due to variations in environmental conditions and reduces the annua
average productivity growth by 66%

Brannan, Darrell R. (1989). "An Econom c Analysis of Miltispecies
Production in Florida's Commercial |In-Shore Fishery." Thesis,
Depart nent of Food and Resource Economics, University of Florida
Gai nesville, FL.

An econom ¢ analysis of the inshore fisheries for mullet, seatrout, and
red drumis presented in this thesis. Output supply equations are esti mated
using translog revenue functions. Own price elasticities for each species are
cal cul ated and shadow val ues of effort are derived fromthe translog revenue
functions.

Brannon, Gerard M (1975). "U.S. Taxes on Energy Resources." Anerican
Econom ¢ Revi ew, 65(2):397-406.

A review of U S. tax policy towards energy resources; past, present, and
future.

Branstetter, Henry R (1976). "Statement Before the United States
I nternational Trade Comm ssion." Presi dent Ocean Garden Products,
Inc., January, 53 pp

The National Shrimp Congress proposes that duties and quota restrictions
be pl aced upon shrinp products inmported to the United States to provide market
stability for the domestic producers and to assist themin combating the major
increases in operating costs that have occurred during the past several years.

Branstetter, Steve (1993). "Update of Foundation Activities for Bycatch
Reducti on Program "™ Menmorandum from the Gulf and South Atl antic
Fi sheri es Devel opment Foundation, Inc., Septenber 17.

An update on the Foundation's activities concerning the bycatch
reduction research program A total of 1,000 observer days for both
characterization and BRD work aboard cooperating comrercial vessels have been
conmpl eted. A sunmary of the data collected to date is included in the report.

Brauer, F. and A.C. Soudack (1979). *"Stability Regions and Transition
Phenonena for Harvested Predator-Prey Systems." J. Math. Biology,
7:319-337.

We analyze the gl obal behavior of a predator-prey system under constant
rate predator harvesting, showing how to classify the possibilities and
determ ne the region of asymptotic stability by a combination of relatively
el ementary theoretical methods and computer simulations.

Bresnyan, Edward and Eric Thunberg (1992). "Econom c Analysis of a
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Mul ti - Species Fishery." Presented at The American Agricul tura
Econom cs Associ ati on Annual Meeting, Baltinore, Maryl and

The paper reports on the results of an analysis of the economc
interrelationships in Florida's commercial near-shore fishery. A dual-based
revenue function is specified to estimate own-price and cross-price
elasticities of supply for selected key species. Inplications for fishery
managenent policy is discussed

Brewster-Geisz, Karyl K. (1997). Brelim nary Results of Atlantic Bluefin
Tuna (Thunnus thynnus) Catch Rates in U.S. Commercial Longline Pelagic
Fi sheries: 1991-1995. 0O Draft report, Highly M gratory Species
Managenent Division, National Marine Fisheries Service, 1315 East-West
Hi ghway, Silver Spring, Maryland, October

The National Marine Fisheries Service (NMFS) is attenpting to decrease
di scards, particularly dead discards, of Atlantic bluefin tuna (Thunnus
thynnus) by U S. commercial |ongline pelagic fisheries. This docunment
descri bes prelimnary anal yses of | ogbook and deal er wei ght out slips
collected from 1991 to 1995. Analyses partition trip data into three regions:
fish caught north of 34 degrees latitude, fish caught south of 23 degrees
| atitude, and fish caught in the Gulf of mexico. Non-parametric tests were
conducted on the data by region and season. Initial results indicate
significant differences between the number of Atlantic bluefin tuna caught and
di scarded per trip by season and region. This suggests time/area closures may
reduce discards by the U. S. commercial longline pelagic fisheries.

Bribitzer, Clem (1991). Revi ew of the 1990 COE Update of the 1984 Econom ¢
Anal ysis of Manteo (Shallowbag) Bay Project. O Draft Report, Nationa
Mari ne Fisheries Service, December, 11 pp

A critique of The Corps of Engineers Oeconom c analysis which is built
on several critical assunptions. The Corps assumes that through better
fisheries management many currently depleted fish stocks will be rebuilt to
former robust level. The Corps further assunmes that the fishery management
(including those stocks that are not under the aegis of the Magnuson Act) will
be effective in preventing overcapitalization. That is, potential economc
rents created by the stabilization of Oregon Inlet will not be dissipated by
increases in the nunber, average size, or efficiency of the current fishing
fleet. In practice this probably means that the fisheries will be managed
using some sort of individual transferable fishing quotas. Inplicit in the
Corps Oanalysis is also the assunption that the general condition of fisheries
habitat will not continue to deteriorate and that the presence of the jetties
will not harm fisheries through disruption of larval transport through the
inlet. The author questions the useful ness of the Corps Oanal ysis.

Bricklemyer, Bo (1985). "Sea Turtle Rescue Efforts.” Draft report for
the Center for Environmental Education.

Report on TED regul ations and acti ons. Hi story of |aws enacted to
protect sea turtles.

Brickl emyer, Eugene C., Jr., Suzanne Ludicello, and Hans J. Hartmann
(1990). "Discarded Catch in U. S. Commercial Marine Fisheries."
I'n Audubon W ldlife Report, 1989/1990, pp. 259-295

This chapter exam nes the discard problemin U S. managed waters. It
al so exam nes the mechanisnms for regulation fisheries, and the reasons why
U.S. fishery managers, for the mpst part, do not apply those mechanisnms to
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reduci ng discards. This chapter explores how the practice of discard has
become institutionalized to such a degree that managers in effect sanction
waste by counting discards against the catch quotas of directed fisheries that
wi sh to take and use the very species discarded. It questions whether this
policy of allocating catch levels first to a fishery that must discard this
take is in keeping with a stated national policy of wise use of marine
resources.

Broadus, James M ( ). "lmpacts of Future Sea Level Rise." Chapter
13, Source Unknown.

General overview of the sea level rise problemas it affects the coasta
zone. The changes to expect in the com ng decades and their inmplications for
us are the issues at hand.

Broadus, J.M (1986). Bsi an Pacific Marine Mnerals and I ndustry Structure. 0O
Marine Resource Economi cs, 3(1):63-88.

Event ual devel opment of marine mnerals potential in the Asian Pacific
woul d likely draw on the technol ogy, skills, and experience of the emerging
international seabed m ning industry. As a result of strategic behavior by
its firms, this small numbers industrial Btrategic group Ohas created a |eve
of capacity for seabed m ning exploration and research and devel opment (R&D)
that far exceeds the near termlevel of activity expected in seabed m ning.
The paper reports on the nature of preproduction industry structure (or

protostructure ) in seabed m ning and draws inmplications for efforts to
devel op the resource potential of Asian Pacific marine minerals. Seabed
m nerals exploration and R&D services m ght be offered to Asian Pacific
nations at bargain prices (below unit cost) by firms with first starter
advantages in the enmerging industry. However, cautionary notes are included
about constraints on the econom c potential of the regions B deep sea mnerals
such as manganese nodul es, polynetallic sulfides, and cobalt crusts.

Brod, Andrew C. and WIlliam M Shobe (1994). "The Market for Fishing
Quota: Lessons From the Weckfish Fishery." Draft report,
Depart ment of Econom cs, University of North Carolina at
Greensboro, Novenber, 22 pp

This paper explores the reasons for the observed behavior of the
wr eckfish catch and the market for quota and annual | eases of quota
Under st andi ng these observations may have inportant inplications for the
management of 1TQ fisheries; it may change our expectations of how nuch of the
actual resource rents can actually be recovered under realistic management
conditions and it may point to changes in management that allow for the
greater recovery of otherwi se |ost rents.

Brod, Andrew C. and WIlliam M Shobe (1996). "The Demand for |TQs: The
Puzzle of the Atlantic Weckfish Industry."” Working Papers
Series: EC0960201, Wbrking Papers in Econom cs, Center for Applied
Research, Joseph M Bryan School of Business and Econom cs,

Uni versity of North Carolina at Greensboro, February, 29 pp.

Recent experience with individual transferable quotas (I TQs) as a too
of fisheries managenent has begun to shed empirical light on the well
establi shed theory of ITQs. The Atlantic wreckfish (Polyprion americanus) is
currently under |1 TQ management by the U. S. federal government, and in may ways
the theoretical predictions about |ITQs have been borne out by devel opments in
this fishery. But an unexpected puzzle has arisen; not all owners of
wr eckfish quotas are using their fishing rights, even though the market price
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of quota has increased over time. W evaluate two possi ble expl anati ons of
this phenomenon, first that fishermen in this small fishery are withhol ding
their I TQs to improve a depleted stock, and second that a conbination of fixed
costs and opportunities in other fisheries has created an excess ex post
supply of 1TQs. W argue that the first explanation is inconsistent with the
observed facts of the wreckfish fishery, but that the second appears to match
those facts fairly well. W conclude with a discussion of the inplications of
our results for I TQ management.

Broml ey, Daniel W (19??). "Property Rights and Econom c |Incentives in
Resource and Environmental Econom cs." Draft of a paper presented
at "The Political Econonmy of Natural Resource and Environnenta
Use," Department of Agricultural Economi cs, University of
W sconsin, Madison

The paper presents a conceptual view of property rights as they
influence resource control and hence resource use

Brom ey, Daniel W (1978). "Property Rules, Liability Rules, and
Envi ronmental Econom cs." Journal of Economi c |ssues, 12(1):43-
60.

A taxonomy of entitlements is presented

Bronsard, Cam |le and Lise Salvas-Bronsard (1984). "On Price Exogeneity
in Conpl ete Demand Systems." Journal of Econometrics, 24:235-247

Conmpl ete demand systens have al ways been esti mated under the assunption
that either prices or quantities were exogenous. In this paper, we introduce
some explicit price adjustment process and test the assunption of exogeneity
of prices. Conparing the nodel with endogenous prices to the nodel with
exogenous prices will reveal that the assunption of the exogeneity of prices
is not a very dramatic one as both esti mated nodels are very simlar in many
experiments with American and Canadi an data. Applying a system wi de Wi- Hausman
test and a likelihood ratio test, will always |lead us to reject the exogeneity
of prices in three commodity models, while at the more di saggregated | evel
prices may often be consi dered as exogenous

Brooks, David B. (eds.) (1974). Resource Econom cs, Selected Wrks of
Oris C. Herfindahl, Washington, D.C., Resources for the Future.

The collected works of Orris C. Herfindahl concerning the nature and
scope of resource econom cs, natural resource supply and conservation, the
application of economics to the mnerals industry, the supply of natura
resource information, and the quality of the natural environnment.

Brooks, Prescilla (1986). REN 410 Notes. Department of Resource
Economi cs, University of Rhode |sland, Kingston, Rhode Island

I ntroductory fisheries econom cs taught by Dr. Jon Sutinen course notes.

Brookshire, David S., Mark A. Thayer, WIlliam D. Schul ze, and Ral ph C
D' Arge (1982). "Valuing Public Goods: a Conparison of Survey and
Hedoni ¢ Approaches.” American Econom ¢ Review, 72(1):165-177.

This paper reports on an experinment designed to validate the survey
approach by direct conparison to a hedonic property val ue study.

Brorsen, B. Wade, Jean-Paul Chavas, and Warren R. Grant (1987). "A
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Mar ket Equilibrium Analysis of the Inmpact of Risk on the U S. Rice
I ndustry.” Anmerican Journal of Agricultural Econom cs, 69(4):733-
739.

An econom ¢ model of supply and demand for U.S. rice suggests that
increases in risk result in decreased acreage and increased marketing margins.
In a market equilibrium context, the enmpirical results also suggest rice
production and rice prices are more responsive to changes in risk faced by
mar keting firms than changes in risk faced by producing firms.

Browder, Joan A. (1983). "Vessel Activity Relative to the Texas
Cl osure, 1981 and 1982." NOAA Techni cal Menorandum NMFS- SEFC-
118, U.S. Dept. of Commerce, National Oceanic and Atnospheric
Adm ni stration, National Marine Fisheries Service, Southeast
Fi sheries Center, M am , Laboratory, 75 Virginia Beach Drive,
M am , Florida 33149-10999

A quantitative description of shrinp vessel activity in the Gulf of
Mexico relative to the Texas closure in 1981 and 1982 has been prepared to
determne if Louisiana ports are more heavily utilized because of the closure
if Louisiana offshore fishing grounds are nore heavily utilized because of the
closure, if vessels have been prevented from fishing by the closure, and if
benefits of the closure accrue to only a small proportion of the fleet. This
is a brute force analysis of some extremely |large data sets.

Browder, Joan A., J. Connor Davis, and Eulalie Sullivan (1978). "The
Payi ng Passenger Recreational Fisheries of the Florida Gulf Coast
and Keys." Draft report, National Marine Fisheries Service, 75

Virginia Beach Drive, Mam , FL.

Four types of paying passenger recreational fisheries operate on the
Florida Gulf Coast and in the Florida Keys. An estimted 604 captains were
active in the fisheries in 1977. Target species differ with fishery type and

regi on of operation. Declining catches (catch per unit effort) and increased
operating costs, particularly for fuel, are major problems of these fisheries
according to the captains. In those fisheries where previous information is

avail abl e the nunber of operations has increased in the past fifteen years in
the Florida Keys, decreased greatly on the west Florida coast and decreased
slightly on the northwest Florida coast.

Browder, Joan A., L. Nelson May, Jr., Alan Rosenthal, Janmes G

Gossel i nk, and Robert H. Baumann (1989). "Modeling Future Trends
in Wetland Loss and Brown Shrimp Production in Louisiana Using
Thematic Mapper I magery." Renote Sens. Environ., 28:45-59

The | and-water interface of coastal marshes may influence the production
of estuarine dependent fisheries more than the area of these marshes. To test
this hypothesis, we created a spatial model to explore the dynami c
rel ationship between | and-water interface and degree of land loss in
di sintegrating coastal marshes of Louisiana's Barataria, Terrebonne, and
Timbal i er basins. Calibrating our nodel with Landsat Thematic Mapper
satellite i mgery, we found a parabolic relationship between | and-water
interface and marsh disintegration. Aggregated simulation data suggested that
the | and-water interface in the study area will soon reach its maxi nrum and
then decline. W found a statistically significant positive linear
rel ationship between brown shrimp catch and total interface | ength over the
past 28 years. This relationship suggests that shrinmp yields will decline
when interface declines, possibly beginning about 1995.
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Brown, Ausbon, Jr., James A. Bohnsack, and Dougl as Harper (1989).
"Aut omat ed Landi ngs Assessment for Responsive Managenment (ALARM :
Gul f of Mexico Commercial Reef Fish Landings, December 1989."
Contribution No. CRD-89/90-02, National Oceanic and Atnmospheric
Adm ni stration, National Marine Fisheries Service, Southeast
Fi sheries Center, M am Laboratory, Coastal Resources Division, 75
Virginia Beach Dr., Mam , FL, Decenber, 4 pp

Summary of red snapper |andings in graphical formfrom 1979 to 1987

Brown, Bradford (1995). Briefing Document Blue Tuna. 0O Draft report,
Sout heast Fisheries Science Center, National Marine Fisheries Service
75 Virginia Beach Drive, Mam , FL, 13 pp

A history of the | CCAT bluefin tuna work fromthe perspective of the
aut hor .

Brown, Gardner, Jr. (1974). "An Optimal Program for Managi ng Common
Property Resources with Congestion Externalities."” Journal of
Political Economy, Jan/Feb:161-173

Thi s paper derives an optinum program for managi ng a common property

natural resource whose rate of growth of the resource stock depends on the
resource stock level and the current rate of extraction. |[If the resource
stock initially is sufficiently small it is shown that it will be socially
optimal to have a period of no extraction. MWhen extraction begins, it and the
vari abl e factor increase faster than the resource stock is increasing.
Changes reflecting the inputed margi nal social value of the resource are a
decreasing function of the level of the stock. These results differ from
Smith (1968) recent static treatment of the same problem and are discussed
bel ow.

Brown, Gardner, Jr. (1981). "Hedoni ¢ Demand Functions with Linear and
Non-Li near Budget Constraints." Draft report, Department of
Econom cs, University of Washington, Novenber, 35 pp.

Consumers do not always face constant unit prices for the goods and
services they purchase. The urban and environmental literature abounds in
exanmpl es where inplicit prices are nonlinear. W show that nonlinear budget
constraints fundanmentally alter the demand rel ationship. The exogenous
parameter (marginal price) consumers face in the linear case is replaced by an
exogenous price function (the price gradient) in the nonlinear case. Two ways
are developed in Section Il to solve the demand functional: a parametric
approach and a system equati on approach.

Brown, Gardner, M (1997). Econom ¢ Revi ew of the Red Snapper Fishery. 0O
Draft report for U.S. Department of Commerce, National Oceanic and
At mospheric Adm nistration, National Marine Fisheries Service
Depart ment of Econom cs University of Washington, Box 353330, Seattle
Washi ngt on, September, 25 pp

Ot would be a very rare fishery for which the econom c analysis is
adequate. 0O

Brown, Gardner, Jr. and J. John Charbonneau (1978). "The Val ue of
Wldlife Estimted by the Hedonic Approach." Working Paper No. 6,
Di vi sion of Program Plans, U S. Fish and WIldlife Service, Mrch,

25 pp.

91



Thi s paper describes a nodel for deriving hunting and fishing val ues
based on the hedonic price approach and esti mates such val ues using data from
the 1975 National Survey of Hunting, Fishing and WIldlife Associ ated
Recreati on.

Brown, Gardner, Jr. and Barry C. Field (1978). "Inplications of
Al ternative Measures of Natural Resource Scarcity." Journal of
Political Economy, 86(2):229-243

We argue that the most commonly used neasures of natural resource
scarcity are deficient. The discussion begins with some general comments on
natural resource scarcity, then turns to a description and evaluation of each
of the major scarcity indices: unit cost, product output prices, and renta
rates. Rental rates are an useful proxy, marginal discovery costs are
preferred over the rival nmeasures. But there are inmportant instances where
good scarcity indicators may be entirely absent.

Brown, Gardner, Jr. and C.B. MGuire (1967). "A Socially Opti mal
Pricing Policy for a Public Water Agency," Water Resources
Research, 3(1):33-43.

A sinmple model is developed for determ ning the socially optimum price
to charge locationally differentiated irrigation districts for both surface
and groundwat er supplies. Steady state conditions are assumed for groundwater
condi tions and water demand functions. A divergence between social and
private optinmuns arises fromthe existence of unadjudicated rights to
groundwat er supplies. The social optimm can be achieved by an appropriately
concei ved taxing policy. Water prices, tax rates, and optimumlift |evels are
estimated for seven irrigation districts, menbers of a master water agency.

Brown, Gardner, Jr. and Robert Mendel sohn (1984). "The Hedonic Trave
Cost Met hod." The Review of Economi cs and Statistics, 66:427-433.

The hedonic travel cost nmethod is a technique that reveals how nuch
users are willing to pay for the individual characteristics of outdoor
recreation sites. The prices of recreation attributes are estimted by
regressing travel costs on the bundles of characteristics associated with each
of several potential destination sites. The demand for site characteristics
on site quality is then revealed by conparing the site selection of users
facing different attribute prices. The technique is applied to value
st eel head fish density in Washington State streans.

Brown, Gardner, Jr. and Henry O. Poll akowski (1977). "Econom c
Val uation of Shoreline." Review of Economics and Statistics,
59( August): 272-278.

Shoreline devel opment is a growing public policy issue in many urban
areas. This paper extends recent econom ¢ work that has produced quantitative
measures of value for phenomena hitherto restricted to qualitative expression
First exam ned is the choice of housing attributes, including water related
open space and proximty to bodies of water, faced by a household in a
met ropolitan area. Next, the process of inmplicit price formation is exam ned
and, enploying data on individual dwelling units in a metropolitan area with
numer ous bodi es of water, these inmplicit prices are estimted. Then, the
question of what can and cannot be inferred fromthese results about the
demand for open space and the welfare gains or |losses resulting from possible
changes in the anount of water related open space

Brown, Gary L. (1981). "A Survey of Recreational Shrimping in the Bay
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and Sound Systens of the Gulf Coast for 1980." Final report, HSR-
RR- 81/ 2- PON prepared for Gulf States Marine Fisheries Conm ssion,
Gul f Coast Research Laboratory, Ocean Springs, M ssissippi 29564,
April, 28, 140 pp

This paper reports the results of a 1980 survey of recreationa
shrinpers along the bay and sound systems of the Gulf Coast in 1979 and 1980
t hat was conducted conplenmentarily with the NMFS recreational finfish survey
( MRFSS?) .

Brown, Gary (1994). "Self-Implemented Limted Entry. On Karyn L. G mbe
(ed.) Limting Access to Marine Fisheries: Keeping the Focus on
Conservation, Center for Marine Conservation and the World
W | dlife Fund, Washington, D.C.

Recently the situation in Argentina was one of declining fishery
production in the donestic arena, with only 25-30 percent of the resource
bei ng expl oited. Lack of technol ogy and working capital led to abandonment of
substantial parts of the fleet, and flight fromthe industry. A new
government admi nistration took an aggressive stance and attenpted to reduce
mani pul ati on and tampering in the management process, and reduce union control
over the industry. To encourage investment and attract new technol ogy a quota
scheme was established.

Al |l ocati ons of quota share were made between | ocal fishing groups and
foreign subsidiaries as well, via an auction. Supplemental conservation
measures such as gear restrictions and seasonal closures were inmplemented to
address biological concerns. The prelimnary results indicated that the new
system was dramatically better than the prior system and was highly
successful in attracting capital and technol ogy.

Two nodels are currently being evaluated by a variety of fishing groups.
One essentially creates a co-op systemthat includes a negotiated fee
structure and submtted performance criteria. The other model uses a tonnage
all ocation system under which an auction is held for the industry to purchase
shares of quota.

Brown, Janmes N. and Harvey S. Rosen (1982). "On the Estimation of
Structural Hedonic Price Models." Econonetrica, 50(3):765-768.

This paper points out certain pitfalls in Rosen's estimation procedure
which, if ignored, could lead to major identification problens.

Brown, Mark Murray- (1996). 0996 Atlantic Bluefin Tuna | anding Data. 0O
Menor andum to W liam Hogarth, Highly M gratory Species Management
Di vi sion, National Marine Fisheries Service, Northeast Region,
Gl oucester, MA

Current versus previous year |andings information for bluefin tuna
including nunber of fish, average and gross weight, and adjusted quota

Brusher, Harold A. and Barbara Jayne Pal ko (198?). "An Analysis of
Marine Recreational Catch and Effort Data from a 1983 Charterboat
Survey of the Southeastern United States and the U. S. Caribbean.™
Sout heast Fisheries Center, National Marine Fisheries Service
NOAA, Panama City Laboratory, 3500 Del wood Beach Road, Panama
City, FL.

A survey of charterboats from coastal areas of the southeastern United

States, Gulf of Mexico, and Cari bbean was undertaken in 1983. Capt ai ns were
contracted to provide daily catch and effort data. They reported on 3,479 of
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3,503 avail able boat fishing weeks. A total of 348,976 pelagic and denmersal
fish were caught in 46,921.5 hours of effort. Species catch and catch per
boat hour (CPH) are presented annually, monthly, and geographically. Data are
conpared with simlar results obtained in a 1982 pilot survey. The
charterboat survey provided timely CPH data

Brusher, Harold A. and Barbara Jayne Pal ko (1987). "Results fromthe
1984 and 1985 Charterboat Surveys in Southeastern U. S. Waters and
the U. S. Caribbean Sea." Marine Fisheries Review, 49(2):109-117.

In 1984 and 1985, surveys of southeastern U.S. waters, including the
Gul f of Mexico and the U.S. caribbean Sea, were conducted to gather catch and
effort records from charterboat captains |located al ong coastal areas.
Captains were contracted to supply daily records of fishing activity. Duri ng
the 2 year period, 10,380 fishing trips, 48,231 hours of fishing effort were
expended and 342,258 fishes were caught. Species, catches, and catch per boat
fishing hour are presented by year, nonth, and area. Maj or species groups
caught by trolling included mackerels and tunas, while other than trolling
met hods caught nostly snappers, groupers, and croakers. Annual response rates
for returning log forms for the 1984 and 1985 surveys were 98.8 and 95.7
percent, respectively.

Brusher, Harold A., Mark L. WIlliams, and Lee Trent (1982). "Catch and
Effort Data from the Charterboat Fishery in the Southeastern
United States--A Pilot Study." National Marine Fisheries Service,
Panama City Laboratory, 3500 Del wood Beach Road, Panama City,

Fl ori da.

This survey was designed to determ ne the efficiency of contracting with
sel ected charterboat captains to provide catch and effort data. Dat a i ncl uded
date, zones fished, method of fishing, hours fished, and nunbers of each
speci es caught.

Brusher, Harold A., Mark L. WIlliams, Lee Trent, and Barbara Jayne Pal ko
(1982). "Using Charterboat Catch Records for Fisheries
Management." Draft report, National Oceanic and Atnospheric
Adm ni stration, National Marine Fisheries Service, Southeast
Fi sheries Center, Panama City Laboratory, 3500 Del wood Beach Road,
Panama City, FL.

A pilot survey to study the feasibility of using catch records from
charterboats for obtaining daily catch and effort data was initiated on 28
March 1982. Ni ne charterboat captains produced records for 39,410 marine
fishes caught in 4,392 trolling hours and in 919.5 hours using other fishing
techni ques. Captains were contracted to supply daily records of fishing
zones, fishing methods, and all species in their respective catches. Response
rate (i.e., weekly subm ssion of |ogs) was 90.4 percent for all boat fishing
weeks between 28 March and 31 Decenber 1982. The potential use of this type
of recreational data is discussed

Brusher, Harold A., Mark L. WIlliams, Lee Trent, and Barbara Jayne Pal ko
(1984). "Using Charterboat Catch Records for Fisheries
Managenment . " Marine Fisheries Review, 46(3):48-55,

A pilot survey to study the feasibility of using catch records from
charterboats for obtaining daily catch and effort data was initiated on 28
March 1982. Ni ne charterboat captains produced records for 39,410 marine
fishes caught in 4,392 trolling hours and in 919.5 hours using other fishing
techni ques. Captains were contracted to supply daily records of fishing
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zones, fishing methods, and all species in their respective catches. Response
rate (i.e., weekly subm ssion of |ogs) was 90.4 percent for all boat fishing
weeks between 28 March and 31 Decenber 1982. The potential use of this type
of recreational data is discussed.

Bryan, C.E. (1983). "Abundance of Brown Shrimp (Penaeus aztecus) as
Rel ated to the 1982 Closure of the Texas Territorial Sea to
Shrimping." Managenment Data Series Number 52, Coastal Fisheries
Branch, Texas Parks and Wl dlife Department.

To determ ne the closing and opening dates of the shrinmping season in
the Texas territorial sea in 1982 and rel ative abundance of brown shrinp in
1981 and 1982, sanmples were taken with 18.3 m bag seines al ong shorelines of
seven bay systems; with 6.1 mtrawls in the deeper portions of three bay
systenms and in five passes leading fromthe bays to the Gulf; and with 12.2 m
trawls in Gulf of Mexico waters off the central coast. The purpose of the
cl osed season was to protect small shrimp fromfishing until they reached a
| arger, more valuable size and to m nim ze waste caused by discarding smaller
sizes during the harvest. Based on bi ol ogical sampling in April the closed
season dates were set for 25 May to 14 July 1982. Additional sampling through
July verified that these dates were appropriate to acconplish the purpose of
the closure.

Bryan, C.E. and Terry J. Cody (1975). "Discarding of Shrinp and
Associ ated Organisnms on the Texas Brown Shrinp (Penaeus Aztecus
lves) Grounds." Draft report, Texas Parks and Wldlife

Depart ment .

From June 1973 through June 1975, the Texas Parks and Wldlife
Departnent took 89 sanples with the commercial shrinping fleet in the
nort hwestern Gulf of Mexico to provide nmore information on the discarding of
shrimp and associ ated organisnms in the Texas brown shrimp fishery. Shrinp
di scards averaged 40% by number and 26% by weight in 1973 and 37% by number
and 22% by weight in 1974 sanples. Most of the shrimp discarding took place
in June, July, and August. Using the average yearly | andings of brown shrinp
for the last nine years, an estimated 14.9 mllion kilograms (32.8 mllion
pounds) of small shrinp and 116 mllion kilograms (255 mllion pounds) of
associ ated organi sns were discarded per year. Conparisons of catch rates for
various types of trawls is also discussed.

Bryan, C.E., Terry J. Cody, and Gary C. Matlock (1982). "Organisnms
Captured by the Commercial Shrimp Fleet." Technical Series No. 31
Texas Parks and Wl dlife Departnent.

During June-December 1973 and 1974, 81 sanples were collected with a
13.7 m wide otter trawls from aboard a research vessel in the same areas that
commercial shrinp vessels were fishing on the Texas brown shrinp grounds.
This study was done to estimate the anmounts and kinds of organi sms captured
during shrinping operations and to estimate the ampunts discarded and ti mes

when nost di scardi ng occurred. Economi ¢ waste of small shrinmp discarding
could be mnimzed if legal size limtations were rempved and waters were
closed to shrinping when small, |less preferred shrinp predom nated. Under

present conditions, no nonetary incentive to market other invertebrates and
fish species captured on the brown shrinp grounds appears to exist because of
their relatively low volume and small size

Buchanan, Chester C., Richard B. Stone, and Frank W Steime (1988).
"“Marine Recreational Boat Fishery of the New York Bight Apex in
1971." Marine Fisheries Review, 50(2):6-19
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The marine recreational boat fishery in the heavily popul ated New York
City metropolitan area has not been well described. This paper describes the
1971 catch composition and the distribution of estimated effort over spatia
and seasonal scales and between major vessel types (party, charter, and

private boats) engaged in the fishery. Anglers spent an estimated 2.3 mllion
hours fishing in the New York Bight apex in 1971, over half of this by party
boat anglers, and caught almst 8 million game fish. Overall effort was about

equal for pelagic and demersal species and was generally concentrated
nearshore. There appeared to be a substantial change in the fishery since the
late 1940's and early 1950's, possibly reflecting socioeconom c trends and
popul ati on dynami cs of the fish species.

Buchanan, James M (1980). "Rent Seeking and Profit Seeking." Chapter
1 in Toward a Theory of the Rent Seeking Society, College Station
Texas A&M University.

As institutions have moved away from ordered markets toward the near
chaos of direct political allocation, rent seeking has enmerged as a
significant social phenomenon.

Buchanan, James M and Gordon Tullock (1975). "Polluters' Profits and
Political Response: Direct Controls Versus Taxes." American
Economi ¢ Revi ew, 65(1):139-147.

Econom sts of divergent political persuasions agree on the superior
efficacy of penalty taxes as instruments for controlling significant externa
di seconom es that involve the interaction of many parties. However, politica
| eaders and bureaucratic adm nistrators, charges with doing something about
these problems, appear to favor direct controls. Our purpose in this paper is
to present a positive theory of externality control that explains the observed
frequency of direct regulation as opposed to penalty taxes or charges. In the
public choice theory of policy, the interests of those who are subjected to
the control instruments nmust be taken into account as well as the interests of
those affected by the external diseconomes. As we develop this theory of
policy we shall also enphasize an elenmentary efficiency basis for preferring
t axes and charges which heretofore has been neglected by econom sts

Buck, Eugene H. (1995). Overcapitalization in the U . S. Commercial Fishing
I ndustry. O Senior Analyst in Natural Resources Policy, Environment and
Nat ural Resources Policy Division, Congressional Research Service, The
Li brary of Congress, Washington, D.C. 20540, February 22, 17 pp

A review of the concepts of overcapitalization in world and U. S
domestic fisheries, its causes, and possible solutions witten for a
nont echni cal audience. Wth too many fishermen vying for too few fish, the
U.S. commercial fishing industry is becom ng as overcapitalized as the
resource is over fished. A managenment regi me that addresses open access
concerns appears warranted, as does an overall reduction in fishing capacity.
Nevert hel ess, significant questions remain. In particular, how and in what
form should access be addressed? |In what sector(s) and by what means ought
reductions in capital invested in the commercial fishing industry occur? And
what is the role of the Federal government in such proceedings? These
questions and several others await careful evaluation by scientists,
conservationists, industry experts, and |l awmakers alike, while the fates of
fishermen and the fish they depend upon hang in the bal ance

Buck, Eugene H. (1995). Ondi vi dual Transferable Quotas in Fisheries

Managenment. O Senior Analyst in Natural Resources Policy, Environment
and Natural Resources Policy Division, Congressional Research Service
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The Library of Congress, Washington, D.C. 20540, July, 18 pp.

A discussion of individual transferable quotas (ITQs) in terms of their
application to fisheries managenent. Pros and cons of ITQs are presented
based on their application in three U S. domestic fisheries and in six other
countries. Probl enms arising from program design are separated from those
inherent to the 1 TQ concept.

Buerger, Robert and James R. Kahn (1989). "New York Value of Chesapeake
Striped Bass." Marine Resource Econom cs, 6(1):19-25.

This article looks at the interstate open access externalities
associ ated with Chesapeake Bay striped bass. These fish spawn in the
Chesapeake Bay and then m grate to other areas of the East Coast. The
Chesapeake striped bass have been in substantial decline over the |ast decade
Of specific interest are the | osses suffered in New York fromthe decline in
striped bass production fromthe Chesapeake Bay. This is done by estimating
demand and supply curves for commercial fishing and then conputing the | osses
in consumers' and producers' surplus associated with the decline, estimated to
be $396, 000 per year

Bullis, Harvey R., Jr. and Albert C. Jones (eds.) (1976). "Proceedi ngs:
Col I oqui um on Snapper-Grouper Fishery Resources of the Western
Central Atlantic Ocean. Report Nunber 17, Gulf States Marine
Fi sheri es Conmm ssion, New Orl eans, Louisiana, Texas A&M University
Sea Grant Coll ege and M ssissippi-Al abama Sea Grant Consortium
Novenmber, 333 pp

The purpose of the coll oquium was to assenmble information on the snapper
and grouper resources in the region and to provide a forumto discuss the
problenms of the fishing industries

Burgess, Ed (1996). Snapper/ Grouper Permits |Issued Since 1992. 0O Menmorandum
to Theo Brainerd, Southeast Regional Office, National Marine Fisheries
Service, 9721 Executive Center Drive N., St. Petersburg, FL, May 2, 3

pp.

SERO has resolved differences between the NMFS Annual Reports and
previously derived SERO esti mates of the number of vessels with
snapper/ grouper permts for the years 1992 through 1995. Numbers of vessels
for each year are provided

Bur gess, Janes (1997). Bi ol ogi cal Effects/El Nino/FW. O Menorandum to Gene
Cope, National Marine Fisheries Service, Silver Spring, MD, October, 2
pp.

Brief notes on the potential biological effects of EIl Nino on domestic
fish stocks.

Burke, L., C. Annand, R. Barbara, L. Brander, M A. Etter, D. Liew, R

O Boyl e, and G. Peacock (1994). "The Scotia-Fundy |Inshore Dragger
Fl eet 1 TQ Program Background, |nmplementation, and Results to
Date." C. M 1994/T:35, Theme Session on Inproving the Link

Bet ween Fi sheries Science and Managenment: Bi ol ogical, Social, and
Econom ¢ Consi derations, International Council for the Exploration
of the Seas, 82" Statutory Meeting, St. John's, Newfoundl and
Canada, Septenber.

Aft er Canada extended its 200 mle limt in 1977, the inshore smal
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dragger fleet in the Scotia-Fundy Region grew dramatically in fishing power.
By 1989, fleet capacity had exceeded that required to harvest the resource at
Fo.1 by four times. This increase in capacity was paralleled by an expansion
of regulations to contain effort and protect the stocks. In 1989, managenent
pl an negoti ati ons broke down and a Task Force was struck to define a new
managenment system  Among other initiatives, it was recomended that

I ndi vi dual Transferable Quotas (1 TQ be inplenented. During 1990, the ITQ
program was desi gned through joint DFO/industry conm ttees and | aunched in
1991. Since then, dragger fleet capacity has been reduced, with concentration
of quota in fewer boats. There have also been changes in price structure
seasonal pattern of | anding and fishermen's attitudes. However, it is not
obvi ous that at sea fishing practices have changed. As well, due to recent
resource declines, effort has been displaced to non-1TQ fisheries. This paper
documents the background to the ITQ program its inmplementation and what has
been achieved to date

Burness, H. Stuart (1976). "On the Taxation of Nonrepl eni shable Natura
Resources." Journal of Environmental Econom cs and Managenment,
3:289-311.

A resource constraint alters the profit maxim zing decision rule for a
natural resource producer. Such a producer also responds differently to
common policy instrunents. For a zero rate of discount, it is shown that a
franchise (lump sum, severance (ad valorem or unit), or profit tax result,
respectively, is increased, unchanged, and unchanged output. These results

are generalized to the case when the rate of discount is nonzero and tax rates
vary over time. A tax subsidy schenme for guaranteeing the equality of optimal
social and private rates of depletion is presented for a case where these
rates diverge

Burns, Scott (1997). The Role of Trade Policies in the Fishing Sector. 0O
Nat ur al Resource Management Workshop, World WIldlife Fund, U.S.
Washi ngton, D.C., April, 6 pp

Proposal and agenda for a workshop in Geneva on subsidies in fish
harvesting sectors worl dwi de. Case studies are provided as a basis for a
di scussi on.

Burt, Oscar R. (1964). "Optimal Resource Use Over Tinme with an
Application to Ground Water." Management Science, 11(1):80-93

This paper is concerned with optimal allocation over time of a single
resource that is either fixed in supply or only partially renewable at a point
in time. Sonme resources that fall in this category are m neral deposits,
ground water, petroleum wildlife, and fish. A functional equation is
obtained froma dynam c programm ng formulation of the problem This
functional equation is used to derive approxi mte decision rules for resource
use as a function of current supply. The results are applied to ground water
storage control and tested enpirically by comparison with a decision rule
obt ai ned by detailed numerical methods.

Burt, Oscar R. (1967). "Tenporal Allocation of Groundwater." Water
Resources Research, 3(1):45-56.

A relatively simple econom ¢ model for allocation of groundwater in time
is devel oped. The econom c consequences of altering various paraneters in the
nodel are exam ned with respect to the effect on equilibriumstocks and rate
of use. The concept of a conditional decision rule for stochastic groundwater
recharge and the properties of the inmplied equilibriumare discussed. Inits
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simplest form the derived decision rule is to equate marginal net output with
respect to rate of use to capitalized marginal net output with respect to
wat er stocks.

Burt, Oscar R. and Durward Brewer (1971). "Estimation of Net Socia
Benefits From Outdoor Recreation." Econometrica, 39(5):813-827

An econom c framework is presented for nmeasurenment of the net socia
benefits that can be attributed to development of a new outdoor recreation
site, taking into consideration the influence that existing recreation
devel opment s have on the demand for services fromthe newly devel oped site.
Met hods are given for statistically estimating the enpirical measures needed
to apply the mopdel, and an application is made to water oriented outdoor
recreation in M ssouri. Results of the application suggest that investnments
in outdoor recreation can be eval uated under an objective econom c decision
criterion.

Burt, O. And R. Cumm ngs (1970). Broduction and Investnment in Natura
Resource I ndustries. 0O American Econom c Review, 60:576-90.

This paper attenpts to provide a general nmodel that could be adapted and
the results applicable to any specific resource. Earlier reports concerning
specific resources would fall out as a special case of a general theory
concerning the intertemporal allocation of natural resources.

Butler, Richard W, Walter A. Nelson, and Tyrrell A. Henwood (1987). B Trawl
Survey Method for Estimating Loggerhead Turtle, Caretta Caretta
Abundance in Five Eastern Florida Channels and Inlets. O FEishery
Bul l etin, 85(3):447-453.

Five eastern Florida navigational channels were surveyed on a quarterly
basis from Novenmber 1981 through August 1982. The purpose of the surveys was
to provide estimates of | oggerhead turtle abundance for each channel over all
seasons of the year. Standard nethods for estimating |oggerhead turtle
abundance fromtraw sanples were devel oped, and the probability of capture in
a 30 mby 1,483 m substation was estimated to be 0.28 + 0.05 (95% confi dence
|l evel). Abundance estimtes based on this probability of capture were then
devel oped for each channel and survey. Of the channels surveyed, only Port
Canaveral harbored significant concentrations of |oggerhead turtles;
popul ati ons ranged from 701 + 291 turtles in February to a |ow of 38 = 26
turtles in August. A few |loggerhead turtles were captured in the other
channel s, but infrequency of occurrence suggested random encounters rather
than areas of concentration

Byrne, Richard, Wade Griffin, and Joy Clark (1988). "Four Teds and
Anal ysis of Variance." Natural Resource Wborking Papers Series,
Nat ural Resource Workgroup, Department of Agricultural Econom cs
Texas A&M University, College Station, Texas 77843.

The Cape Canaveral data is analyzed statistically to determ ne the
effects of the four TEDs. First, we describe the structure of the experinment.
Then, we present the Anova table and performtests of hypotheses. Next, we
anal yze the percent of shrinmp retention of the four TEDs using confidence
interval s. Finally, we performmultiple conparisons to determ ne which TEDs
have the highest yields.

CWA (1995). Report on Survey Regarding TED Conmpliance. 0O Draft Report,
November, 29 pp.
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Shrimp fishing and specifically shrinmper non-conpliance with the use of
Turtl e Excluder Devices (TEDs) have been deemed the nmost plausible causes of
ongoing nortality in endangered sea turtles. Our objectives were 1) to
quantify the preval ence of TED use, 2) to identify barriers to TED use, 3)
quantify the perception of the barriers, and 4) identify means to enhance
compl i ance

Cabot, Courtenay Bronfield (1996). Shrimp and Sea Turtles in the Gulf of
Mexi co: An Econom c Analysis of the Effects of Turtle Excluder Devices
on the Shrinmp Fishery and the Benefits of Protecting Sea Turtles. O
Seni or Honors Thesis, Northwestern University, May, 50 pp

This study analyzes the effects of the use of Turtle Excluder Devices
(TEDs) in the Gulf of Mexico shrimp fishery. It al so exam nes the benefits of
protecting a sea turtle. Regressi on anal ysis indicates that TED regul ations
are having a statistically significant negative inmpact on the fishery B
I andi ngs and revenue. Data also indicate that the fishery is overcapitalized
and possibly over harvested. A prelimnary analysis of the value of a sea
turtle is acconplished through the use of the contingent valuation method.

Caddy, J.F. and R. Mahon (1995). Ref erence Points for Fisheries Managenent.
FAO Fi sheries Technical Paper No. 347, Food and Agriculture Organization
of the United Nations, Rome, 83 pp.

This paper reviews the conceptual background and application of
technical reference points in fishery management. Despite considerable
investment in stock assessment methodol ogy and expertise, fisheries worl dwi de
are overexploited. This appears to be due to a m smatch between the precision

of assessment and the precision of management. Two types of reference points
are recogni zed: target reference points (TRPs) and limt reference points
(LRPs). The use of MSY as a target reference point is considered in the |ight

of past performance of fishery management, and it is suggested that MSY and
other reference points formerly used as targets, may be nore appropriately
applied as LRPs. The recent trend towards the quantification of uncertainty
and estimation of risk in the provision of advice is considered to be good,
but the cost and availability of information and expertise required may
preclude the use of these techniques for many small or |ow value stocks and
for nmost stocks in developing countries. The recent trend towards inclusion
of HBEcosystem concepts Oin setting fishery management objectives is also seen

as good, and overdue. Although still in their formative stages, ecosystem
concepts can still provide LRPs. Ef fecti ve management will require a Bet of
rul es Oconprising both TRPs and LRPs. In nost national and internationa

fishery management situations, the current institutional structure wil
probably require some nodification to successfully apply these sets of rules.
Fi sheri es management organi zations will continue to assess and manage
fisheries routinely, but management may need to devel op an independent review
which comes into play when resource production limts are approached. The
action to be taken at such limts should be discussed and agreed on in
advance.

Cail l ouet, Charles W, Jr. and Kenneth N. Baxter (1973). "Gulf of
Mexico Shrinmp Resource Research.” Marine Fisheries Review, 35(3-
4):21-24.

Thi s paper describes shrinp resource research presently being conducted
by the Gal veston Laboratory of the National Marine Fisheries Service Gulf
Coastal Fisheries Center. Discussed are plans for devel opment of a
mat hemat i cal model capabl e of explaining and predicting changes in shrinmp
catch, and on-going mark recapture experiments, prediction of catch, stock

100



identification studies, and study of spawning grounds. Trends in Texas and
Loui siana brown and white shrinmp catches and catch rates are presented.

Caill ouet, Charles Wax, Jr. and Dennis Brian Koi (1983). "Ex-Vessel
Val ue and Size Conposition of Reported May- August Catches of Brown
Shrimp and White Shrinmp from 1960 to 1981 as Related to the Texas
Closure." Gulf Research Reports, 7(3):187-203.

I ndices were used to test for trends in ex-vessel price spread (val ue
per shrinp by size category), size conposition, and ex-vessel val ue
conmposition of the reported May- August catches (inshore and of fshore combi ned)
of brown shrinp (Penaeus aztecus) and white shrimp (P. setiferus) fromthe
Texas coast, the M ssissippi River to Texas, and Pensacola to the M ssissippi
Ri ver, from 1960 to 1981. Level s of reported May- August catch and ex-vessel
val ue of the catch also were exam ned for the same period. Statistical tests
were conducted to determne if 1981 was an outlier as conmpared to other years,
in the context of inpacts of closure of the fishery conservation zone (FCZ)
off Texas to shrinping from May 22 to July 15, 1981, a managenment nmeasure
referred to as the Texas Cl osure.

Caill ouet, Charles W, Frank J. Patella, and WIlliam B. Jackson (1979).
"Rel ati onshi p Bet ween Marketing Category (Count) Composition and
Ex- Vessel Value of Reported Annual Catches of Shrinp in the
Eastern Gulf of Mexico." Marine Fisheries Review, (May-June): 1-7.

The relationship between esti mted ex-vessel value of reported annua
shrimp catches and wei ght of these catches is used to show the effects of
regional differences in count composition of these catches, a function of
di fferences in shrinp | aws and harvesting strategy. It seens clear that the
strategy of harvesting | arge proportions of larger shrimp in Texas increases
both the wei ght and ex-vessel value of these catches. Social inpacts and
econom ¢ i nputs beyond the ex-vessel |level also require consideration in
studi es of effects of harvesting strategy.

Caill ouet, Charles W, Frank J. Patella, and WIlliam B. Jackson (1980).
"Trends Toward Decreasing Size of Brown Shrinmp, Penaeus Aztecus,
and White Shrinp, Penaeus Setiferus, in Reported Annual Catches
from Texas and Louisiana." Fishery Bulletin, 77(4):985-989

An exponential model adequately characterized the size conposition
(expressed as a regression of transformed cunmul ative percentage of wei ght on
size category) of reported annual catches of brown and white shrimp in Texas
and Louisiana from 1959 to 1976. Loui si ana catches contai ned consi derably
greater proportions of small shrimp than did Texas catches. For both species
and states, there was a significant trend toward increases in the proportion
of small shrinp in the catches over the period

Caill ouet, Charles W, Jr., B.J. Fontenot, Jr., WS. Perret, R.J. Dugas,
and H. F. Hebert (1971). "Catches of Postlarval White Shrinp
Penaeus setiferus (Linn.) and Brown Shrinp, P. aztecus, lves, and
Temperature and Salinity Observations in Vermlion Bay, Louisiana
March 1963 to April 1967." U. S. Departnment of Commerce, NOAA,
NMFS, Data Report 64, July, 39 pp

A small trawl towed in a semcircle of 30.5 m (100 ft) radius in shallow
wat er near the shoreline was used to collect postlarval white shrimp and brown
shrimp. Dat es and hour of sanpling, catches of postlarvae, species
conmposition and subsanples of the catches, and water tenperature and salinity
data are presented.
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Caill ouet, Charles W, Jr., Marcel J. Duronslet, Andre M Landry, Jr.
Di ckie B. Revera, Donna J. Shaver, Kerry M Stanley, Erich K
St abenau, and Robert W Heinly (1990). "Sea Turtle Strandi ngs and
Shrimping Effort in the Northwestern Gulf of Mexico, 1986-1989."
Draft report, National Marine Fisheries Service, Galveston
Laboratory, Galveston, Texas 77551-5997.

The purpose of this paper was an exam nation of sea turtle strandings
and shrimping effort in the northwestern Gulf of Mexico during 1986-1989 to
determ ne the relationship if any between them  The study confuses
correlation with causation

Caill ouet, Charles W, Jr., Marcel J. Duronslet, Andre M Landry, Jr.,
Di ckie B. Revera, Donna J. Shaver, Kerry M Stanley, Robert W

Heinly, and Erich K. Stabenau (1991). "Sea Turtle Strandings and
Shrimp Fishing Effort in the Northwestern Gulf of Mexico, 1986-
1989." Fishery Bulletin, 89(4):712-718

Incidental capture of sea turtles in shrinmp trawls is the nost inmportant
human cause of sea turtle mortality. In this study, a product-moment
correlation analysis to test the null hypothesis that there was no
rel ationship between nonthly sea turtle strandings and shrinp fishing effort
on the northwestern Gulf of Mexico coast during 1986-89. A positive,
statistically significant result was found causing the null hypothesis to be
rejected. Several caveats to the analysis are cited including the effects of
wi nd, waves, tides, and scavengers on the stranding |evels of turtles. These
caveats tend to reduce the inmplied causation that shrinmp fishing effort |evels
affects turtle stranding |evels.

Cameron, Trudy Ann (1988). "A New Paradigm for Val uing Non-market Goods
Usi ng Referendum Data: Maxi mum Li kelihood Estimation by Censored
Logi stic Regression."” Journal of Environmental Econom cs and

Managenent, 15:355-379

Thi s paper challenges the WM Hanemann (1984) and C. Sellar, J.P
Chavas, and J.R. Stoll (1986) utilizations of logit nodels to estimate the
val ue of nonmarket resources from "referendum' survey data. These data are
more informative than conventional choice data. The "randomutility"
interpretation of logit models is therefore too restrictive. Bypassing the
utility function entirely, it will be shown that parameters and standard
errors for utility-theoretic inverse Hicksian demand functions can be
extracted directly and nmuch nmore sinmply. Esti mat ed demand functi ons need not
be limted to those corresponding to the linear in parameters utility
di fference specification that can be handl ed by packaged | ogit prograns.

Cameron, Trudy Ann (1992). "Combining Contingent Valuation and Trave
Cost Data for the Valuation of Nonmarket Goods. [OLand Econom cs
68(3):302-317.

The travel cost method (TCM) has | ong been used to infer the economic
val ue of nonmarket resources and public goods. More recently, contingent
val uation (CVM survey methods have gai ned popularity for eliciting these
val ues. Here, CVM survey responses are conmbined with TCM data on actua
mar ket behavior to estimate jointly both the parameters of the underlying
utility function and its correspondi ng ordinary demand function. This is a
prototypical enpirical exanple of a new nmodeling strategy, variants of which
shoul d provide useful in many applications, especially where reliance on a
single valuation method is undesirable
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Cameron, Trudy Ann and John Quiggin (1994). "Estimation Using
Contingent Valuation Data froma Dichotonous Choice with Foll ow-
Up OQuestionnaire. [ournal of Environmental Econom cs and
Management, 27:218-234.

Di chot onous choice (referendum contingent valuation questions are
inefficient in that a very |large nunmber of observations are required to
identify a distribution of resource values with any degree of accuracy. An
alternative questioning strategy introduce a follow up dichotonous choice
gquestion. We generalize upon previous analyses of this type of data by
rel axi ng the assunmption that the identical unobserved resource value notivates
both responses. While values inmplied by the first and second responses are
hi ghly correl ated and may be drawn from the same distribution, they are
definitely not identical. Furt hernore, assum ng that they are can severely
distort the estimated val uation distribution

Campbel |, David, Tony Battaglene, and Sean Pascoe (1991). Management Options
for the Southern Shark Fishery. 0O Australian Bureau of Agricultural and
Resource Econom cs, Discussion Paper 91.12, Decenber, 43 pp.

Falling shark stocks led to interim management plan based on input
controls. Task force created to exam ne future management options that
i nclude annual total allowable shark catch, reductions in amount of nets, and
i ndi vi dual transferable catch quotas. This study estimtes the |likely effects
of each of the proposed management options on shark stocks and the shark
fishing industry. A bioeconom c nodel of the fishery has been devel oped to
help in this assessnment.

Campbel |, Donald E. (1987). Resource Allocation Mechanisms. Canbridge
Uni versity Press.

This book is concerned with the general welfare inmplications of
i ndi vi dual decisions in systems in which some sort of coordination of
i ndi vi dual activities is essential to the achievenent of a high |evel of
overal |l welfare.

Campbel |, H. F. and A. Mllgorm (1995). Bustralian Vessel Performance in the
East Coast Tuna Longline Fishery. O Marine Fishery Review, 57(3-4):35-
39.

A sanple of daily observations on the activities of Australian vessels
longlining for yellowfin tuna, Thunnus al bacares, during 1987-90 was anal yzed
using a production function approach, to determne the effects of vessel
characteristics and operational practices and conditions. Significant
differences were found between the tuna fisheries in the northern and southern
regions of the inshore yellowfin tuna fishery in the east Australian Exclusive
Econom ¢ Zone. The type of vessel used, and fishing practices such as
soaktime, patrolling the longline, and choice of surface water tenperature
were found to have significant effects on yellowfin tuna catch rates.

Campbell, H.F. and R.B. Nicholl (1995). Bl | ocating Yellowfin Tuna Between
the Multispecies Purse Seine and Longline Fleets. O Marine Resource
Economi cs, 10(1):35-58.

Yellowfin tuna in the western Pacific are harvested as juveniles by
purse seiners and as adults by longliners. The study presents estimtes of
the multi-species harvest technol ogy of these two types of vessels operating
in Papua New Gui nea 8 Exclusive Economi ¢ Zone. The results, together with
price and cost information and estimtes of the inmpact of the purse seine
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catch on the catch rates of longline vessels are used to performa
benefit/cost analysis of a reallocation of juvenile yellowfin through a one
percent decline in purse seine harvest in P.N.G & EEZ. The margi nal benefit
of investment in the yellowfin stock is found to exceed that of marginal cost,
suggesting that there may be an econom c case for a reallocation

Canpbel |, Page, Ted Storck, Vanenise Price, and Lance Robinson (1992).
"Trends in Texas Commercial Fishery Landings, 1972-1991."
Managenment Data Series No. 86, Texas Parks and Wldlife
Department, Fisheries and Wldlife Division, 4200 Smith Schoo
Road, Austin, Texas.

This report summarizes annual commercial | andings and ex-vessel val ue
statistics of finfish and shellfish harvested from Texas bays and the Gulf of
Mexi co off Texas. These |andings and val ue data for individual species groups
are summari zed according to bay system or Gulf area from which the product was
taken and by month | anded. Total coast wide |landings in 1991 were nore than
102 mllion pounds and ex-vessel value was over $199 mllion. These values
were 11% and 19% respectively, below the record values of 1986. Shrinp
accounted for 89% of the wei ght and 94% of ex-vessel value of all seafood
| anded in cal endar year 1991. During 1991 blue crabs, Eastern oysters and
finfish made up 6% 3% and 2% of total |andings and 1% 4% and 1% of the
total ex-vessel value, respectively. Conmpared to 1990 prices, the 1991
average unit price for shrimp increased; the unit prices of blue crabs did not
change, while the unit price of Eastern oysters decreased 22% Finfish unit
prices generally declined.

Canni ng, Patrick and Harry Vroomen (1994). el fare I mpacts of a Trade
Restriction: An Equilibrium Approach and Application in the Potash
I ndustry. O Technical Bulletin No. 1834, Resources and Technol ogy
Di vi si on, Econom c Research Service, U.S. Departnent of Agriculture,
June, 25 pp.

A three-sector equilibrium open econony nodel is devel oped for measuring
wel fare effects of a trade restriction. The approach is applied to the
U. S./ Canadi an trade agreement on potash (USCTAP). The net effect of USCTAP to
U.S. firms, households, and the government over the July 1987-June 1992 period

was a social welfare cost of $815 mllion. The big losers were U.S. potash
users (-%$956 mllion), while Canadi an potash producers (+$723 million), U S.
pot ash producers (+$211 mllion), and other foreign producers (+$99 mllion)

were the big winners (in 1987 dollars). Other countries that import U S.
goods that contain potash as an input incurred additional costs of $40
mllion, due to higher prices of those goods, resulting in a net gain of $59
mllion to other countries. U.S. taxpayers bear a lighter burden (-$55
mllion) due to USCTAP.

Capps, Oral, Jr. (1982). "Consumer Expenditure Patterns for Fish and
Shellfish." Marine Fisheries Review, 44(3):1-6.

This study investigates the nature and magni tude of the influence of
househol d i ncome, and soci oeconom ¢ and denographic vari ates on aggregate
seaf ood expenditure in the United States.

Caputo, M chael R (1990). "A Qualitative Characterization of the
conmpetitive Nonrenewabl e Resource Extracting Firm" Journal of
Environmental Econom cs and Management, 18:206-226

Using variational differential equations, a systematic qualitative
analysis is carried out for the conmpetitive nonrenewabl e resource extracting
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firm The parameters of interest are the output price, variable input price
di scount rate, lease length, initial resource stock, and various tax rates.
The effects of changes in these parameters on the entire optimal time paths of
the current shadow value of the stock, the resource stock, and the extraction
rate are characterized in the perturbed phase plan.

Cari bbean Fi shery Managenent Council (1996). Bi shery Management Pl an
Regul atory | npact Review, and Final Environmental |mpact Statement for
t he Queen Conch Resources of Puerto Rico and the United States Virgin
Island. O 268 Munoz Rivera Ave., Suite 1108, San Juan, Puerto Rico,
June, 78 pp

The fishery management plan inposes |limts on the harvesting of queen
conch to curb overfishing in the EEZ. However if recruitment is dependent on
conch popul ations in other Caribbean countries, cooperative efforts with other

nations will be necessary to effectively manage queen conch throughout its
range.
Cari bbean Fi shery Management Council (1997). Bmendment Number 1 to the

Fi shery Management Plan for Corals and Reef Associated Plants and
Invertebrates of Puerto Rico and the United States Virgin Islands for
Est abli shing a Marine Conservation District Including Regulatory | nmpact
Review and Initial Regulatory Flexibility Analysis and an Environnment al
| npact Statenment. O 268 Munoz Rivera Ave., Suite 1108, San Juan, Puerto
Ri co, Septenber, 54 pp

The Council is proposing the establishment of a Marine Conservation
District (MCD) in the EEZ. The expected effects of the MCDs under the Cora
FMP and this amendment are (1) to provide refuge and repl eni shment areas to
ensure continued abundance and diversity of reef resources; (2) to protect
critical spawning stock and recruits from depletion and overfishing, thus
increasing abundance of fishery resources; (3) to protect coral and cora
habitat; and 94) to inmprove opportunities for eco-tourism An excellent
regul atory i npact analysis of the plan is included in the docunent.

Cari bbean Fi shery Management Council (1998). Bssenti al Fish Habitat (EFH)
Generic Amendnent to the Fishery Managenent Plans (FMPs) of the U.S.
Cari bbean, Volume | and Il. O Draft, 268 Munoz Rivera Ave., Suite 1108,
San Juan, Puerto Rico, September, 54 pp

This generic amendment anmends FMPs for reef fish, spiny |lobster, queen
conch, and coral to address EFH. The generic amendnent identifies and
descri bes EFH for selected management unit species, identifies threats to EFH
fromfishing and non-fishing activities, presents, where possible, options to
conserve and enhance EFH, and identifies research needs. This amendnment
proposes no management measures, and, therefore, no regul ations are
antici pated. It is expected that the final amendment will contain an
envi ronment al assessnent.

Carl berg, Stig R. (1994). "Quality Assurance, What it is and Wat it is
not." C. M 1994/ (C+E+L):2, Joint Session on Quality Assurance of
Mari ne Measurements, International Council for the Exploration of
the Sea, 82" Statutory Meeting, St. John's, Newfoundl and, Canada
Sept ember, 4 pp.

Thi s paper discusses some aspects of quality; what it is and how it can

be regarded to avoid or at |east reduce ambiguity. It describes the relation
bet ween quality assurance and standardi zation, accreditation, and other terns
that are frequently used and often m sunderstood in this context. The paper
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al so di scusses how one can assure that a certain quality is achieved in a
production (e.g. chem cal analysis) and denonstrates that a consistent
managenment systemis needed for this purpose. On the other hand, the paper
does not contain detailed arguments why quality assurance is necessary nor how
a quality assurance system should be designed in detail. These aspects are
covered by other contributions to the Joint Session

Carlton, Frank E. (1984). "Introduction to Symposium" Chapter 1 in
Ri chard H. Stroud (ed.) Marine Recreational Fisheries, 9,
Proceedi ngs of the Ninth Annual Marine Recreational Fisheries
Synmposi um  Virginia Beach, Virginia, April 24 and 25, Nationa
Coalition for Marine Conservation, Inc., Savannah, Georgia

I ntroduction to the symposi um whose objectives are to achieve
recognition of marine recreational fisheries as an inportant el ement of
nati onal policy; to identify major marine recreational fisheries problenms and
devel op fresh solutions thereto; and to foster effective managenent regi mes
for the conservation of living marine resources.

Carothers, Paul E. and Wlliam E. Grant (1987). "Fishery Managenent
I mplications of Recruitment Seasonality: Simulation of the Texas
Fi shery for the Brown Shrinmp, Penaeus aztecus." Ecol ogica
Model i ng, 36:239-268.

The relationship between recruitnment seasonality and ordination of
alternative managenent policies for the Texas brown shrinp (Penaeus aztecus)
fishery is explored through utilization of a general stochastic sinmulation
nmodel devel oped for annual crop marine fisheries. The nodel represents
harvest dynam cs within the fishery through a series of finite difference
equations representing recruitment, growth, mgration, and nortality of brown
shrimp, and fishing effort. The nodel is parameterized to reflect two
alternative representations of brown shrinmp recruitment dynam cs, and the
behavi or of each nodel version is explored under four managenment policy
options. The alternative recruitment representations differ in tenpora
pattern of postlarval brown shrimp imm gration into coastal estuaries, and the
managenment policy options reflect variations in seasonal closures and m ni mum
size restrictions for the fishery. Analysis of model outputs identified a
statistically significant interaction between recruitment representation and
the performance of the alternative management policies based upon predicted
harvests within the fishery. This interaction indicates the failure of the
alternative recruitnment nmodel versions to produce a consistent predicted
harvest response over all management policy options. Under an average
representation of postlarval recruitment pattern, no significant differences
in management option performance were detected, while two of four managenment
options produced significantly | ower harvests under a seasonally variable
recruitment pattern.

Carpenter, Janmes S. (1965). "A Review of the Gulf of Mexico Red Snapper
Fi shery." U.S. Department of the Interior, Fish and Wldlife
Service, Bureau of Commercial Fisheries, Circular 208, Washi ngton
D. C.

Devel opments in the fourth most valuable fishery in the Gulf of Mexico
are shown by conparing vessels, fishing grounds, gear, equipnent, and fishing
met hods, handling and marketing, and production techni ques and met hods.

Carrier, Roy R. (1996). Regul atory Reform and Private Property Rights
Protection. O Staff Paper SP 96-4, Food and Resource Econom cs
Departnment, Institute of Food and Agricultural Sciences, University of
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Fl ori da, Gainesville, Florida, My, 9 pp.

Upon gai ning control of Congress in the elections of November 1994, the
new Republican majority in Congress enmbarked on an aggressive canmpaign to
fulfill its DBQontract Wth Anmerican. OAnong its priorities was regul atory
reform Included in regulatory reform were measures to protect property
owners, under certain circumstances, fromlosses in property values resulting
fromthe inmposition of environmental regulations. Although passed by the
House of Representatives in 1995, the Senate had not yet acted on the nmeasures
a year later. Private property rights protection |egislation passed by the
1995 Florida Legislature was signed into law in May 1995. The manner of its
impl ementati on and the nature of its inmpacts remain to be seen

Carroll, M chael J. (1998). Bn Assessment of the Atlantic Bluefin Tuna
Mar ket: The Econom c Inplications for Managenment. Mast ers of Science
Thesi s, Environmental and Natural Resource Econom cs, University of
Rhode | sl and, Kingston, RI.

The U.S. Atlantic Bluefin Tuna Fishery under pressure fromthe
I nternational Comm ssion for the Conservation of Atlantic Tuna (I CCAT) and the
Nat i onal Marine Fisheries Service (NMFS) has been confronted with substantia
quota reductions in recent years. Ef fort reduction strategies used to sustain
these quota cuts conmbined with increased participation have created market
gluts and decreased the | ength of the season. Apparent inplications of these
probl ems have decreased the price received by U S. fishermen for Atlantic
bl uefin tuna. Optiml management of the Atlantic bluefin tuna requires these
mar ket inmplications be considered. This research econonetrically exam nes
factors that influence ex-vessel price, focusing on changes in quantity
supplied, quality characteristics, gear types used, and spatial and tenporal
harvests. Results of this research indicate gains in gross revenues to the
U.S. Atlantic bluefin tuna fishery are possible through reduction in excessive
daily production and shifts in tenmporal harvests into |ater periods of the
season.

Carroll, Raynond J. and David Ruppert (1984). "Power Transformations
When Fitting Theoretical Models to Data." Journal of the Anmerican
Statistical Association, 79(386):321-328.

Power transformations in nonlinear regression problens are investigated
when there is a physical model for the response but little understandi ng of
the underlying error structure. In such circunmstances, and unlike the
ordi nary power transformati on model, both the response and the nodel nmust be
transformed sinmultaneously and in the same way. We show by asynptotic theory
and a small Monte Carlo study that for estimating the nodel paraneters there
is little cost for not knowing the correct transforma priori; this is in
dramatic contrast to the results for the usual case where only the response is
transformed. Possi bl e applications of the theory are illustrated by exanples.

Carson, Rachel (1962). "Rivers of Death." Chapter 9 from Rachel L.
Carson, Silent Spring, Houghton Mfflin Conmpany, Boston, The
Ri versi de Press, Cambridge

A discussion of the effect of pollution on shrinp and finfish stocks in
U.S. coastal estuaries.

Carson, Richard T. and Robert Cameron Mtchell (1995). "Sequencing and
Nesting in Contingent Valuation Surveys." Journal of
Environmental Econom cs and Management, 28:155-173
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The term Enbedding Ois ill defined and has been applied to distinct
phenomena, sone predicted by econom c theory and others not. This paper |ays
out a theoretical framework for |ooking at these phenomena and provides a set
of well defined terns. Included is a discussion of survey design problens
that may induce spurious evidence in favor of the hypothesis that respondents
are insensitive to the scope of the good being valued. An enpirical exanple
of the component sensitivity is provided. This test rejects the hypothesis
t hat respondents are insensitive to the scope of the good being val ued.

Carson, Richard T., Norman F. Meade, and V. Kerry Smth (1993).
"I ntroducing the Issues.” Choices, 2nd Quarter: 5-8.

The contingent value passive use val ue debate.
Casey, Keith E., Christopher M Dewees, Bruce R. Turris, and James E. Wl en

(1995). The Effects of Individual Vessel Quotas in the British
Col umbi a Hal i but Fishery. 0O Marine Resource Econom cs, 10(3):211-230.

| mpl ement ati on of individual vessel quotas (IVQs) in the British
Col umbi a hali but fishery has provided a unique opportunity to exam ne the
effects of this managenment technique on a previously intense derby Ofishery.
Thi s paper describes the changes that have occurred in the fishery since the
i ntroduction of individual vessel quotas in 1991. The results presented here
are largely based on the finds of two surveys. |In Septenber 1993, we
conducted in-depth interviews with most of the major halibut processors in
British Columbia. These processors reported significant changes in the
processi ng and marketing of halibut. In Spring 1993, we conducted a mail
survey of all 435 licensed halibut fishermen. The survey consisted of severa
series of questions designed to neasure changes in fishing operations (crew
size, fishing practices, etc.), quota |leasing activities, changes in fishing
i ncome, and opinions about the effects of 1VQ. The results presented here
provide inportant information about the effects of the British Col umbia
hal i but 1VQ programto date and will be useful for conparison to simlar
management progranms inmplemented el sewhere

Casteel, Pamela (1991). "Bycatch A Matter of Opinion." Texas Shores,
23(3):1-33. Texas A&M University Sea Grant College Program and
Pal aci os Marine Education Center.

A collection of articles concerning bycatch in the Gulf of Mexico shrinp
fishery.

Casteel, Pamela (1993). "Scary Stepchild of the Sea." Texas Shores,
26(2/3):4-21. Texas Sea Grant Program Texas A&M University, P.O
Box 1675, Gal veston, Texas.

Sharks are a highly valuable resource both commercially and
recreationally and are a highly vul nerable popul ation of animals. Although
sharks have evol ved as apex predators, they are ill equipped to endure man 8
intense exploitation.

Castro, Carlos A. and Scott J. Soares (eds.) (1996). Broceedi ngs of the
Synmposi um on the Potential for Devel opment of Aquaculture in
Massachusetts. O NOAA Techni cal Menorandum NMFS- NE-109, U.S. Depart ment
of Commerce, National Oceanic and Atmospheric Adm nistration, Nationa
Mari ne Fisheries Service, Northeast Region, Northeast Fisheries Science
Center, Wbods Hole, Massachusetts, January, 26 pp.

Proceedi ngs froma symposium on the potential for devel opi ng aquacul ture
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in New England as a possible source of enployment for those displaced fromthe
wi |l d harvest fishery operations due to the collapse of the groundfish fishery.

Castro, Jose 0Ol . (1993). B Field Guide to the Sharks Commonly Caught in
Commerci al Fisheries of the Southeastern United States. O NOAA Technica
Menmor andum NMFS- SEFSC- 338, U.S. Departnment of Commerce, Nationa
Oceani ¢ and At nospheric Adm nistration, National Marine Fisheries
Service, Southeast Fisheries Science Center, 75 Virginia Beach Drive,
M ami, Florida, December, 43 pp

The purpose of this guide is to enable fishery personnel to identify
sharks and shark carcasses by their diagnostic characteristics. It is
intended for identification of only those species comonly found in commercia
or recreational |andings. The information is abridged from Jose 0Ol . Castro,
The Sharks of North Anmerican Waters (1993) Texas A&M University Press, Coll ege
Station, Texas, 189 pp.

Castro, Kathleen, Tony Corey, Joseph DeAlteris, and Chris Gagnon (eds.)
(1996) . Broceedi ngs of the East Coast Bycatch Conference. O Rhode
Island Sea Grant, University of Rhode |sland Bay Canpus, Narragansett,
Rl , Decenber, 160 pp

Proceedi ngs of a workshop between industry and the National Marine
Fi sheries Service hosted by Sea Grant to address bycatch issues on the east
coast of the United States. The goals of the workshop are, first, to
recogni ze that bycatch is a regional problemthat has contributed to depressed
fish stocks, but that it is a manageable problem that can be solved when the
industry is involved with all the major players. Second, to generate new
joint research projects in specific fisheries to address the real bycatch
probl em and education programs to address perceived problens.

Cato, James C. (1986). "Emerging Tuna Fishery Gains Attention." Marine
Log, W nter 1985-86, Florida Sea Grant College Publication.

Announci ng a new Sea Grant programto assist the newly emerging fresh
tuna fishery.

Cato, James C. and Herman E. Kumpf (1990). "The Economic |Influence of
Popul ati on Growth, Fisheries, Coastal and Marine |Industries, and
Tourism Derived from Use of The Gulf of Mexico." Presented at The

Environnmental and Econom c Status of the Gulf of Mexico, Decenmber
2-5, 1990, Clarion Hotel, New Orleans, Louisiana

This paper focuses on the econom c use of the Gulf of Mexico's resources
by pointing out some of the major econom c val ues associated with them

Cato, James C. and Frank J. Law or (1981). "Small Boat Longlining For
Swor dfish on Florida's East Coast: An Econom c Analysis." MAP-15
Marine Advisory Bulletin of Florida Sea Grant College in
cooperation with the Food and resource Econom cs Departnment,

Uni versity of Florida, Gainesville, FL.

This bulletin contains a nmethod for making a profitability analysis
based on cost and returns of a 36 foot swordfish |Iongline vessel on Florida's
|l ower Atlantic coast. In addition, an number of other factors that nmerit
consi deration before becom ng a fisherman are al so di scussed. Potenti a
investors who are not experienced in fishing should pay particular attention
to the estimated costs and returns statenents. Net returns and the return on
investment to an absentee owner are often much different than those to a
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captain/owner. The same techniques can be used in analyzing any fishery.

Cato, James C. and Fred J. Prochaska (1976). "The Gulf of Mexico
Commerci al and Recreational Red Snapper-Grouper Fishery: An
Econom ¢ Anal ysis of Production, Marketing, and Prices." Pages

95-128 in Harvey R. Bullis, Jr. and Albert C. Jones (eds.)
"Proceedi ngs: Coll oquium on Snapper-Grouper Fishery Resources of
the Western Central Atlantic Ocean. Report Number 17, Gulf
States Marine Fisheries Comm ssion, New Orleans, Louisiana, Texas
A&M Uni versity Sea Grant College and M ssissippi-Al abama Sea Grant
Consortium Novenber, 333 pp

Owners and captains of both commercial red snapper boats and party boats
along the north Florida Gulf coast were interviewed in 1975. Cost and return
data were collected and analyzed for 1974. Also docunented and anal yzed was
the econom c importance to the region of the commercial and party boat
i ndustry. Price anal yses are conducted and compared with past research. A
description of marketing channels is provided with special enphasis placed on
the role of inports. Finally, the need for managenment programs in the red
snapper-grouper industry receives comment.

Cato, James C. and Fred J. Prochaska (1977). "A Statistical and
Budget ary Econom ¢ Analysis of Florida Based Gulf of Mexico Red
Snapper - Grouper Vessels by Size and Location, 1974-75." Marine
Fi sheries Review, 39(11):6-14.

Thi s paper combines the analysis of production data for the northern
gul f commercial vessels with additional production data collected fromthe
Fl ori da west coast or southeastern gulf red snapper-grouper production area to
provide a conparative report on the costs and returns for vessels operation in
these two areas. Two met hods of analysis were used to analyze the cost and
returns data. First, an ordinary |east squares regression equation using
dummy vari ables was used to determne if statistically significant differences
exi st in costs and revenues between port |ocations and size of the fishing
firm Second, specific differences in costs and revenues by firm size and
port | ocation are analyzed using detailed cost and return budgets for the four
cl asses of vessels.

Cato, James C., and Carlos A. Lima Dos Santos (1998). BHur opean Union 1997
Seaf ood- Safety Ban: The Econom c | mpact on Bangl adesh Shrinp
Processing. O Marine Resource Econom cs, 13(3):215-227.

Maj or mar kets for Bangl adesh frozen shrinp are the European Union, the
United States, and Japan. Bangl adesh frozen shrinmp inports into the EU and
the U. S. have experienced safety and quality problenms. The 1997 European
Commi ssi on ban on Bangl adesh seafood inmports into the EU cost the Bangl adesh
frozen shrinp processing industry US $14.665 mllion in |ost revenues.

Cato, James C., Fred J. Prochaska, and Peter C.H. Pritchard (1978). An
Anal ysis of the Capture, Marketing and Utilization of Marine
Turtles. Fi nal Report, Purchase Order No. 01-7-042-11283,

Envi ronment al Assessment Division, National Marine Fisheries
Service, St. Petersburg, Florida

The objectives of this report are to 1) determ ne sources of published
and document ed data concerning sea turtle harvesting, consunption and prices
2) analyze trends in production and consunmption of sea turtle meats and shells
by country from best available statistics; 3) determi ne from avail able
statistics international trade patterns in sea turtle meats and shells; and 4)
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through informal consultation in selected areas gather information on turtle
harvest and trade not reported in trade statistics because of inadequate or
nonexi stent record keeping or through deliberate attenpts to circumvent
protective | aws.

Caul kins, Peter P. (1982). "An Enmpirical Study of the Recreationa
Benefits Generated by a Water quality Inprovenent." Masters
Thesi s, Department of Agricultural Econom cs, University of
W sconsi n- Madi son.

Two different methods of estimating the econom c benefits that accrue to
recreationalists at Shadow Lake in W sconsin as a result of an inprovenment in
that | ake's water quality are devel oped and compared. The conventional travel
cost mpdel is conpared to a multinom al logit share nmodel that is able to
explicitly incorporate as arguments not only the different substitute sites
used by each | ake recreationalist but also each site's quality characteristics
including water quality. The difference in the benefit estimtes derived from
these two models reflects, in part, this difference in dealing with the
substitutes.

Caul kins, Peter P., Richard C. Bishop, and Nicol aas W Bouwes (1985).
"Omtted Cross-Price Variable Biases in the Linear Travel Cost
Model : Correcting Common M sperceptions." Land Econom cs,
61(2):182-187.

It is apparent that the traditional economi c demand rel ati onship between
two substitute goods has been confused with the relationship of the own and
cross-price proxies used in a travel cost demand equation. Adequate
consi deration has not been given to how these price proxy variables are
generated. The purpose of this paper is to make explicit the behaviora
rel ationship of these price proxy variables, explain what factors govern this
rel ationshi p, and present the rules and conditions for determ ning the nature
of the bias when the cross-price ternms are omtted fromthe estimted, |inear
travel cost demand equation. While a sinmplified two site cases is used in
this analysis, the insights gained can be enployed in analyzing nore
complicated, nmultiple site situations.

Cauvin, D.M (1979). "Regul ating Access in Canada's Inland Fisheries."”
J. Fish. Res. Board Can., 36:827-836

Uncontrolled access in Canada's inland fisheries has served neither the
resource manager's interest in protecting fish stocks nor the economst's
interest in pronoting the most efficient use of all factors of production
including fisheries resources. Econom cally accessible fisheries have
generally attracted nore | abor and capital than is required to harvest the
productive potential of fisheries resources. As a result, costs of production
are high in relation to the value of production and profit margins have been
eroded. Of equal inportance, a return fromthe resource in the formof a
resource rent has been foregone. Access control and a price system represent
managenment options to control excess fishing effort, pronote econom c
efficiency in the depl oyment of private and public resources, and pronote
fiscal accountability in government.

Cent aur Associates, Inc. (1981). "Socio-Econom c Study of Mackerel
Purse Fishery." Task | and Task Il Report prepared for the
Nat i onal Marine Fisheries Service, 9450 Koger Boul evard, St.
Pet ersburg, Florida

This report is part one and two of a study to estimate the probable
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econom ¢ and soci ol ogical impacts if purse seine gear is allowed to
participate in the harvest of Spanish and king mackerel in the Fishery
Conservation Zone of the Gulf and South Atlantic regions.

Cent aur Associates Inc. (1985). Commercial Fishing Cost Return Profiles
for Gulf Coast Areas. Prepared for Army Corps of Engineers Mobile
District, 109 St. Joseph Street, Mobile, Al abama. Under Contract
No. DACWOI - 84-C-0111.

Fi nal report of a shrimp vessel cost and returns survey contract of
sel ected ports in M ssissippi and Al abama. Summarized data is provided in the
formof tables with some prelimnary analysis of wage rates, returns to owner
for management, returns to the vessel, daily operating costs, and unit

operating costs. Hard copy of the raw data is also included in the file.
Cent aur Associates Inc. (1990). "Environmental Costs of Fishing Ground

Preenption and Gear Loss." Chapter 6 of a draft report prepared

for the M neral Management Service, Departnment of Interior, June

16, 39 pp.

This section addresses non-oil spill impacts on the commercial fishing
industry due to | oss of access to fishing grounds, and to damage or | oss of
fishing gear. The placement of OCS structures, such as production platforms
and pipelines, in the waters of the Outer Continental Shelf, have been shown

to prevent a certain amount of ocean area from being used by fishing industry.
This area foreclosure can lead to a potential reduction in catch for the
industry , and an associ ated economc¢ loss. OCS oil and gas activity can al so
cause |l oss or damage to fishing gear, due to sea floor structures, debris and
ot her sea floor disruptions. In certain instances, increased vessel traffic
associ ated with of fshore oil devel opment can cause damage to fixed fishing
gear such as pots or traps.

Cesario, Frank J. (1973). "A Generalized Trip Distribution Model."
Journal of Regional Science, 13(2):233-247

A new trip distribution model that hypothesizes statistical regularities
in travel behavior is devel oped. To begin the devel opnment of the nodel,
operational definitions of origin em ssiveness and destination attractiveness
wer e advanced. It was pointed out that heterogeneous trip costs typically
found to exist in trip making systems tend to distort the pure trip patterns
such that the cost of travelling fromeach origin to each destination nmust be
explicitly introduced into the analysis. A linear model, for which data
requi rements are quite meager, was developed to estimte paraneters of the
generalized nodel and test for existence of origin and destination effects,
cost effects, and origin destination interactions. This nodel and the ensuing
analysis conformto what is known in statistics as the analysis of covariance

Cesario, Frank J. (1976). "Value of Time in Recreation Benefit
Studies." Land Econom cs, 52(1):32-41.

Explicitly incorporating travel time valuations in recreation benefit
anal ysis seenms vastly superior to excluding them on both theoretical and
practical grounds. As further research turns up more refined esti mates of
travel time valuations in different circunstances, future studies should make
use of them In the neantime the results presented here should lead to
i mproved esti mates.

Cesario, F.J. and J.L. Knetsch (1976). "A Recreation Site Demand and
Benefit Estimati on Model . " Regi onal Studies, 10:97-104.
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A model useful for estimating both the nunbers of visits per unit tinme
attracted to recreation sites in a region and the primary social benefits
associated with these sites is developed. The visitor conponent of the nodel
predicts use as a function of the characteristics of population centers,
recreation sites and spatial separation. The benefits conponent of the nodel
esti mates aggregate willingness to pay using an extension of the famliar
Cl awson- Knet sch travel cost technique. Novel features of the model include
incorporation of an way to capture substitution effects of price changes and
inclusion of a measure of time cost as well as mpney cost in the analysis. An
application is provided.

Chambers, Janmes R. (1991). "Trends in National Habitat Degradation,
Fi shery Declines, and NMFS' National Habitat Conservation
Program " Report, Office of the Chief Scientist, National Oceanic
and At mospheric Adm nistration

Man's habitat degradation of coastal, estuarine, and riverine systens
nost drastically affects estuarine dependent species, and generally at their
nost sensitive stages. Habitat | oss and degradation, unlike over fishing or
natural nortality, generally |leads to permanent popul ation effects. I'n nost
cases, declines in living marine resources are probably due to a conmbination
of overfishing, habitat degradation and natural factors.

Chambers, James R. (1995). "Strengthen Habitat Protection to Rebuild
U.S. Marine Fisheries and Restore Coastal Ecosystem Health."
Draft Report, National Oceanic and Atnmospheric Adm nistration
Nat i onal Marine Fisheries Service, Silver Spring, Maryland, 26 pp

W t hout including fishery habitat protection as an essential elenment,

fli shery managenment 0Ois nerely the management of harvesting, which al one wil
not ensure maxi mum sust ai nabl e popul ations for future generations. In the
vi ew of many, the protection of essential habitats must be adopted as a co-
equal objective with protection of stocks if the national goal of conservation
of popul ations of marine fish and shellfish is to be realized. This paper
provides the rationale for creating a strong National Habitat Protection
Programto rebuild the nation B marine fisheries populations and protect U. S.
coastal ecosystem heal th.

Chambers, James R. (1996). "Inshore-Dependency of U.S. Marine Fishery
Resources."” Draft Report, National Oceanic and Atnospheric
Adm ni stration, National Marine Fisheries Service, Silver Spring
Maryl and, June, 8 pp

Coastal marine waters and tributary river systems contain a variety of
habitats such as wetl ands, sea grass beds, coral reefs, and nud flats that
collectively are essential to the reproduction, growth, and survival of a
majority of the marine fish and shellfish of the United States. However, such
productive habitats continue to be destroyed and degraded by water devel opment
proj ects, housing, agriculture, |ogging, water diversion, pollution and other
human i nduced ecosystem alterations. Concurrently, marine fishery popul ations
have experienced great declines due primarily to the combi ned effects of

overfishing and i nshore habitat degradation and | oss. Even at todays
depressed popul ation levels, marine fishery resources are extrenely val uable -
contributing $50 billion per year to the nation 8 GNP. A detailed evaluation

of the conposition of the U. S. commercial |andings of fish and invertebrates
determ ned that 75% of the total (by weight) and 63% (by value) in 1991 was
conmposed of species that are dependent for their survival on inshore habitats.
Mor eover, between 1978 and 1991, commerci al |andings of inshore-dependent fish
and shellfish in the | ower 48 states declined 18% in weight and 32% in val ue
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($450 mllion lost annually).

Chambers, Robert B. and Ivar E. Strand, Jr. (1986). "Estimating
Parameters of a Renewabl e Resource Model W thout Popul ation Data."
Marine Resource Econom cs, 2(3):263-274.

A general approach to determ ning paranmeters of a traditiona
bi oeconom ¢ nodel is offered for the situation in which knowl edge of resource
abundance is unknown. Producti on parameters (such as catchability
coefficients) and biol ogical factors (such as natural nortality and

recruitment) are included in the model. The general model is articulated for
a typical fishery and further specified to obtain estimtes of paraneters for
the St. John's river Shad fishery. The results, considering the illustrative

nature of the analysis, are prom sing and suggest avenues of additiona
research.

Chambers, Robert B., Rolf Fare, Shawna Grosskopf, Janmes Kirkley, Johan

A. M stiaen, Catherine J. Morrison Paul, Dale Squires, and |var E.
Strand, Jr. (1999). "A Workshop on Measuring Productivity in
Fi sheries." Draft report, Department of Agricultural and Resource

Econom cs, University of Maryl and, May.

A summary of the results of a workshop held to devel op an index of
fishery productivity. Uni que problems arising from common property fisheries,
regul ation, and nultiple outputs were discussed in the context of existing
productivity theory. Case studies were presented for a nunber of different
approaches including econometric analysis and an application of a Mal mui st
i ndex.

Chapman, D.G. (1964). "A Critical Study of Pribilof Fur Seal Popul ation
Estimates."” Fishery Bulletin, 63(3):657-669

Previ ously unresolved problens in the popul ations studies of the
Pribilof fur seal are reviewed. The tagging estimates of fur seal pups may
have been biased by tag nortality and hence the apparent year cl ass
fluctuations after 1952 may be unreal. A set of cunulative estimates are
given for the nunmber of pups born in each year since 1950. These cunul ative
esti mates depend on the estimate of the ratio of survival of females to males
frombirth to age 3. An estimate of this ratio is given. The inplications of
this study on the popul ation dynam cs nodel of the fur seal are reviewed: in
particular while the exact model is |less definite, the suggested optimum
popul ation level is alnost unchanged fromthat suggested in earlier studies.

Charles, Anthony T. (1983). "Optimal Fisheries Investment: Conparative
Dynamics for a Determ nistic Seasonal Fishery." Can J. Fish

Aquat. Sci., 40:2069-2079.

A dynam c fisheries model is developed to simultaneously optim ze
investment in the resource stock (the fish) and investment in the capital
stock (the fleet). Each of these investment problenms faces a major
complication; investnent in the resource is constrained by the natura
popul ati on dynamics, while investment in the physical capital stock tends to
be irreversi ble because capital used in natural resource industries is often
nonmal | eabl e. The model assumes a seasonal fishery in which annual escapement
and capital investnment |evels can be controlled. A dynam c programm ng
approach is used to analyze the model heuristically and nunerically. The
conmparative dynam cs of optimal investment strategies are studied, with regard
to (i) delays in investment, (ii) population dynam cs parameters, (iii) fish
price, (iv) capital cost, (v) depreciation rate, and (vi) discount rate. I'n
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particular, the depreciation rate and the ratio of unit capital costs to unit
operating costs play interesting and conplex roles in determ ning opti mal
investment |evels.

Charles, Anthony T. (1983). "Optimal Fisheries Investment Under
Uncertainty." Can J. Fish. Aquat. Sci., 40:2080-2091.

A full analysis of optimal fisheries investment strategies nmust take
into account high levels of uncertainty in future fishery returns, as well as
irreversibility of investment in specialized, nonmall eable fishing fleets. A
stochastic optim zation nodel is analyzed using dynam c progranm ng to
determ ne optimal policy functions for both fleet investment and fish stock

managenment wi thin an uncertain environment. The resulting policies are
qualitatively simlar to those found in the correspondi ng determ nistic case
but quantitative differences can be substantial. Sinulation results show that

opti mal fleet capacity should be expected to fluctuate over a fairly wide
range, induced by stochastic variations in the biomass. However, d the
performance of a linear-cost risk-neutral fishery is fairly insensitive to
variations in investment and escapenent policies around their optimmlevels
so that econom c optim zation is "forgiving" within this context. A framework
of bal anci ng upside and downside investment risks is used here to explain the
rol es of several fishery parameters in relation to optimal investment under
uncertainty. |In particular, the intrinsic growth rate of the resource and the
ratio of unit capital costs to unit operating costs are found to be key
paranmeters in determ ning whether investment should be higher or |ower under
uncertainty.

Charles, Anthony T. (1988). "Fishery Socioeconom cs: A Survey." Land
Econom cs, 64(3):276-295.

Thi s paper reviews the relevant literature on fishery socioeconom cs,
addressing the questions: What contribution can multi-objective soci oeconom c
analysis play in fisheries econom cs and in practical fisheries managenment?
What insights can be obtained from existing soci oeconomi c research? What
specific questions need to be enphasized in future research?

Charl es, Anthony T. (1989). "Bio-Socio-Econom c Fishery Models: Labour
Dynami cs and Multi-Objective Management." Can J. Fish. Aquat.
Sci., 46:1313-1322.

Fi shery systens involve conplex interactions between resource stocks and
the people involved in harvesting those stocks. \While the popul ation dynam cs
of fish stocks have received considerable attention in the ecol ogica
literature, the dynam cs of human communiti es dependent on the fishery are
equal ly inportant. I ndeed, the joint dynamcs of the fish stocks and the
fishermen must be taken into account in determ ning appropriate management
policies. A bio-socio-economc modelling approach is devel oped here to
incorporate these effects within a multi-objective optim zation framework.

Fi shery | abour dynam cs are determ ned by the decisions of individua
fishermen, with net mgration into and out of the fishery (and hence the
fishing community) dependent on internal conditions, such as per capita
incomes and enploynent rates, as well as on the state of the external econony.
The task of fishery management is then one of balancing nmultiple objectives -
such as conservation, income generation, enmployment, and community stability -
subject to fish and fishermen dynam cs. Control theory and simulation methods
are used to study the bio-socio-econom c dynam cs of the fishery system and
the interactions of multiple management objectives in determ ning the
resulting fishery equilibrium Inplications for fishery policy devel opment
are al so discussed.
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Charl es, Anthony T. and Gordon R. Munro (1985). "lIrreversible
I nvest ment and Optimal Fisheries Managenment: A Stochastic
Anal ysis." Marine Resource Economi cs, 1(3):247-264.

In recent years, attention has been devoted to fishery management
probl ems that arise because capital embodied in fishing fleets is often
nonmal | eabl e, having few if any alternative uses. This problem of
irreversible investment was analyzed by Clark et al. (1979), using a
determ ni stic nodel. In reality, however, nmost investment decisions nmust be
made within an uncertain environment. This paper describes recent efforts to
account for uncertainty in analyzing the problem of optimal fishery
investment, where the uncertainty is caused by stochastic variability in the
resource stock fromyear to year.

Charles, Anthony T. and WIlliam J. Reed (1985). "A Bioeconom c Anal ysis
of Sequential Fisheries: Conpetition, Coexistence, and Opti nmal
Harvest Allocation Between Inshore and Offshore Fleets." Can J.
Fish. Aquat. Sci., 42:952-962.

A bi oeconom ¢ model is developed to determ ne optimal harvest allocation
bet ween @©Offshore Oand [DOnshore Ofl eets exploiting a single fish stock in
sequential fisheries. The socially optimal policy for maxim zing tota
di scounted rent is determned in terms of optiml escapenment levels in each
fishery. \Whether exclusion or coexistence of the two fleets occurs under open
access and under optiml managenment is found to depend primarily on
inshore/of fshore price and cost ratios, together with biological parameters
related to the age structure of the fish stock. W discuss how fishery
regul ati ons, such as separate | andings taxes inmposed on each fleet, can be
used to jointly optim ze open-access exploitation in sequential fisheries.

Charl es, Anthony T., Theophilus R. Brainerd, Alicia Bernudez M,
Herm nigildo M Montal vo, and Robert S. Ponmeroy (1994). Fi sheri es
Soci oeconomi cs in the Devel oping Whrld, Regional Assessments and
an_Annot at ed Bi bliography. I nternational Devel opment Research
Centre, P.O. Box 8500, Ottawa, ON, Canada, K1G 3H9, March, 163 pp.

In fisheries of the developing world, where social and econom ¢ concerns
often dom nate, intelligent policy making requires an adequate understanding

of both "econom c" and "human" factors -- the econom c structure and dynam cs
of the fishery system on the one hand, and the role of social, cultural
institutional and political aspects on the other. Interdisciplinary |inkages

bet ween these two el ements formthe essence of fishery socioeconom cs, that
addresses a wi de range of topics: analyses of management and devel opnment al
goal s, income distribution, social accounting, fishery ownership and access,
fisher dynam cs and | abor markets, the socioeconom c structure of fishing
communi ties, econom c aspects of gender differences, the nature of fishery
deci si on maki ng, and so on

Despite its recogni zed practical importance, the fishery socioeconomc
literature is widely dispersed and often inaccessible. This report presents
the results of an international effort to compile this literature and to
assess the "state of the art"” in socioeconom c research on devel opi ng
fisheries and aquaculture. The report consists of two key elenments: (1) a
series of regionally based assessnents of fishery socioeconom cs research, for
each of Africa, Latin Anmerica and Asia/Pacific, and (2) an extensive annotated
bi bl i ography (on diskette) containing over 100 references from across the
devel opi ng worl d.

Charl es River Associates (1983). "Modeling the Short-Run Behavi or of
t he New Engl and Groundfish Industry."” Final report prepared for
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the New Engl and Fi shery Managenment Council. Charles River
Associ ates, 200 Clarendon Street Boston, Massachusetts 02116, My,

78 pp.

This project devel oped a short run forecasting model of the New Engl and
groundfi sh industry. The nmodel is to be used in formulating plans to manage
the industry.

Charron, J.P. and G E. Coles (1975). Costs and Earnings of Selected Fishing
Enterprises, Nova Scotia, 1974. 0O Department of Fisheries, Province of
Nova Scotia and Fishing Services Directorate, Fisheries and Marine
Service, Environnent, Ottawa, Canada, December, 39 pp

This report contains the results of some Nova Scotia selected fishing
enterprises for the year 1974. Profiles are devel oped for 35 vessels in six

vessel classes corresponding to hull, gear, or fishery of specialization

Chaudhuri, Kripasindhu (1988). "Dynam c¢ Optim zation of Conbi ned
Harvesting of a Two- Species Fishery." Ecological Modeling, 41:17-
25.

The problem of dynam c optim zation of the exploitation policy connected
with the combi ned harvesting of two conpeting fish species each of which obeys
the logistic growth |law is considered in this paper. The singular extremal
trajectory in the phase plan is derived by taking the harvesting effort as a
dynam c vari abl e. Bi ol ogi cal or bioeconom c interpretations of the
constraints required for this singular extremal are also given.

Chauvin, WIlliam D. (1985). "The World Market, How 1985 Shri np
Producti on May Affect 1986 Supplies." Seafood Leader, (Wnter):
81-96

The impact of international supply and demand conditions, such as shrinp
farm ng, on prices is discussed in this paper

Chauvin, WIlliamD. (1992). "Asia's Aquaculture Success has Taken the
Worl d Shrimp Market By Storm " Seaf ood Business, (July/August):
45-89.

A mar ket report on the inmpact of black tiger shrinp aquaculture on the
worl d demand for shrinmp and shrinmp prices.

Chauvin, WIlliam D. and Kenneth J. Roberts (1983). "lInpact of Pond-
Rai sed Shrinp, Particularly from South America, On the U.S.
Mar ket ." Report VII in Assessnment of Shrinp Industry Potentials

and Conflicts, Volume One, Shrinmp Notes I|ncorporated, 417 Eliza
Street, New Orleans, Louisiana, August, 106 pp.

Thi s paper discusses the inpact of pond raised (aquaculture) shrinp on
U.S. markets with special enphasis on Ecuador and other international markets
for shrinm.

Chavas, Jean-Paul, and Thomas L. Cox (1994). A Pri mal - Dual Approach to
Nonpar anetric Productivity Analysis: The Case of U.S. Agriculture. 0O
Staff Paper 372, Departnment of Agricultural Econom cs, University of
W sconsi n, Madi son, WS, Feb, 19 pp

Nonpar anmetric methods for measuring productivity indexes based on bounds
for the underlying production technol ogy are presented. Fol | owi ng Banker and
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Mai ndiratta, the | ower bound is obtained froma priml approach while the
upper bound corresponds to a dual approach to nonparanetric production

anal ysis. These nonparanmetric bounds are then used to estimate input-based
and out put-based distance functions. These radial series data on U.S.
agriculture indicates a | arge gap between the primal |ower bound and the dua
upper bound. This generates striking differences between the priml and dua
nonparanmetric productivity indexes.

Chavas, Jean-Paul, and Matthew Holt (1995). Nonl i near Dynami cs and Econom c
Instability: The Optimal Management of a Biological Population. O
Journal of Agricultural and Resource Econom cs, 20(2): 231-46

Assum ng a conmpetitive market, conditions are determ ned for when a
steady state equilibrium does not exist in the optiml dynam c managenment of a
bi ol ogi cal popul ati on. Irregul ar and unpredi ctable behavior (called @haos N
can arise fromrational econom c decision making. Hi gh interest rate
adj ustment costs, and an inelastic demand can contribute to market
instability.

Cheng, Hsiang-tai and Oral Capps, Jr. (1987). "Demand for Disaggregate
Fish and Shellfish Species in the United States." Bull etin 87-2
Virginia Agricultural Experiment Station, Virginia Polytechnic
Institute and State University.

The primary objective of this research is to provide quantitative
informati on, notably own-price, income, and household size elasticity
measur es, about consumer behavior relating to specific fish and shellfish
products.

Cheng, Hsiang-tai and Oral Capps, Jr. (1988). "Demand Anal ysis of Fresh
and Frozen Finfish and Shellfish in the United States." American
Journal of Agricultural Econom cs, 70(3):533-542

Househol d expenditures for at home consunption on three species of
shellfish and five species of finfish were analyzed. Factors expl aining the
vari ati on of expenditures on seafood conmmodities were own price, household
income, coupon value, household size, geographic region, urbanization, race
and seasonality. Own-price elasticities ranged from-0.45 (flounder/sole) to

-1.13 (oysters). Expendi tures on fishery products were nore sensitive to
changes in household size than to changes in household income. Cross-price
effects of red nmeat and poultry were not statistically significant. For

compari son purposes, estimtes of own price, income, and household size
elasticities fromthe literature were made with this set of elasticities.

Chester, A.J., J. Braun, F.A Cross, S.P. Epperly, J.V. Merriner, and

P.A. Tester (1994). "AVHRR |Imagery and the Near Real -Ti me
Conservation of Endangered Sea Turtles in the Western North
Atlantic." Proceedings of the WMO/ | OC Techni cal Conference on

Space- Based Ocean Observations, September, 1993 (WMO/ TD- No. 649).
Bergen, Norway, pp. 184-189

Surface seawater tenperature imagery fromthe Advanced Very High
Resol uti on Radi ometry (AVHRR) sensor of the U . S. A 's NOAA-11 polar orbiting
satellite is being used to reduce the inpact of commercial trawl fishing on
popul ati ons of threatened and endangered sea turtles off the east coast of the
u. S. A During | ate autum and early winter, southerly mgrating summer
flounder (Paralichthys dentatus)and sea turtles co-occur on the narrow
continental shelf in the vicinity of Cape Hatteras, North Carolina. All five
sea turtle species found in this area are protected under the Endangered
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Speci es Act (PL93-205); four of the five are known to be captured and drowned
in flounder trawl nets. Superinmposition of sea turtle positions (from aeria
surveys and at sea observers) on AVHRR i magery denonstrate that risks to sea
turtles are greatest when water tenperatures are 11° or greater. Seawater
temperatures in this area, docunented by AVHRR i magery, are highly influenced
by the position and activity of the Gulf Stream both of which are

unpredi ctable on tinme scal es necessary for the managenent of sea
turtle/fishery interactions. During the past three fishing seasons, turtle
conservation measures, such as towtime restrictions and turtle excl uder

devi ces, have been inposed on the fishery. AVHRR imagery is being used to
evaluate and nodify, in near teal-time, the duration and geographic extent of
exi sting regulations, so that sea turtles receive adequate protection and the
fishery, with reasonable restrictions, can continue to operate.

Cheung, Steven N.S. (1970). "The Structure of a Contract and the Theory
of a Non-Exclusive Resource." Journal of Law and Econom cs
13(April):49-70.

A common property externality is defined using the right of contract
concept. The absence of contractual stipulations governing resource use that
woul d exist if the fishing ground were private property, alters the constraint
of competition and affects resource allocation in a number of ways. The
al l eged externalities in fisheries are thus attributable to the absence of the
right to contract.

Chi n- Hwa Sun (1997?). Opti mal Number of Fishing Vessels for Taiwan B Of fshore
Fi sheries - A Conparison of Different Fleet Size Reduction Policies. 0O
Prelim nary Draft, Institute of Fisheries Econom cs, National Taiwan
Ocean University, 2 Pei-Ning Road, Keelung, Taiwan, Republic of China

32 pp.

This study conmpares the harvest capacity of Taiwan 8 offshore fishing
fleet to sustainable yields fo offshore fisheries and evaluates different
| egi slative strategies designed to reduce the fishing fleet. Aggregate
fisheries resource dynam c nmovenent and harvest functions are specified and
esti mat ed. Results show that the resource stock of the offshore fisheries in
Tai wan starts to decline since 1973. Based on dynam c simul ations, this study
shows that neither the Brogramto Restrict the Building of New Vessels [Onor a
combi nation of this programwith the Messel Retirenment and Buyback Program O
is sufficient to avoid the downward trend in fisheries harvests and the
deteriorating state of fisheries resource stocks. VWhile reducing fishing
effort to maxi mum sust ai nable yields (MSY) m ght suffice as an initial vesse
reducti on nmeasure, attaining MSY within 5 to 10 years seens preferable over
one year approach. The |long-run econom c situation would be further inproved
by an additional reduction of fishing effort to the optimal yield (QY) |evel

Chittenden, Mark E., Jr. and John D. McEachran (1976). "Composition
Ecol ogy, and Dynam cs of Demersal Fish Conmmunities on the
Nort hwestern Gulf of Mexico Continental Shelf, with a Simlar
Synopsis for the Entire Gulf." TAMU-SG 76-208, Department of
Wl dlife and Fisheries Sciences, Texas Agricultural Experiment
Station, Texas A&M University, College Station, Texas 77843, July,
104 pp.

Rel ati ve bi omass was much higher on the brown shrinp grounds than on the
white shrinmp grounds. Rel ati ve bi omass was much higher in summer than during
wi nter, especially on the white shrinp grounds. Overall, 11.35 volumes of
di scard were | anded to one volume of headed shrimp. We estimate that about
219,050 metric tons of fish were discarded annually in the Gulf by Texas-based
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shrimp trawl ers during the period 1962-71. Typical |ife spans appear to be
only one or two years, so that these fishes nmust mature rapidly. Their
theoretical total annual nortality rates are about 90-100% so that there nust
be a rapid turnover of biomass on the shrinmp grounds. Fishes with this type
of life cycle tend to withstand extensive fishing without danger of over
harvesting, so that they apparently have great fisheries potential. The Gulf
shrinmp fishery at present does not appear to be over harvesting the denersal
fishes.

Chopi n, Frank, Yoshihiro Inoue, Y. Matsushita, and Takafum Arinoto (1997).
Sources of Accounted and Unaccounted Fishing Mortality. O In Solving
Bycatch, Considerations for Today and Tomorrow, Al askan Sea Grant
Col | ege Program Report No. 96-03, University of Al aska, Fairbanks,
Al aska, 322 pp

Di scardi ng of nontarget species and sizes of fish by commercial fishing
vessels is a common practice in many fisheries around the world and is
currently estimated at 27 mllion tons globally. Efforts to reduce discarding
t hrough mechanical selection were started over 100 years ago and were the
precursor to mesh selectivity research in many European countries. The
rel ease of fish through mechanical selection is now a preferred management
tool in many fisheries. In recent years, research into fish mortality after
escape has shown that nortalities vary by gear type and species, may be
i mmedi ate or delayed, and may be due to injuries or stressors associated with
capture-escape trauma. In addition to escape nmortality, there are other
unaccounted nortalities associated with different capture technol ogies. This
paper reviews sources of unaccounted fishing nmortality, presents a genera
model of the capture process, and proposes a set of conservation technol ogy
penal ties for discards, ghost fishing, and escape nmortalities for each gear
type and fleet sector. An effective conservation philosophy for reducing
resource waste must include a shift of research to the commercial sector and a
review programto allow for penalty reductions when new technol ogi es are
i ntroduced.

Christensen, Laurits R. (1977). "Estimating U. S. Consuner Preferences
for Meat with a Flexible Utility Function."” Journal of
Econometrics, 5:37-53

Direct and indirect translog utility functions provide budget share
equations that are both flexible and consistent with the theory of utility
maxi m zation. These fornms are attractive for nodeling consumer behavior
Because of their flexibility they are ideal for testing hypotheses such as
additivity of preferences. In this paper, we use the translog methodol ogy to
analyze U.S. consunption of the four principal categories of neat-fish, beef,
poultry, and pork. We decisively reject the hypothesis of additivity.
However, further testing for partial additivity reveals that (beef) and (fish,
poultry, pork) are additively separable subgroups of neat.

Christensen, Laurits R., Dale W Jorgenson, and Lawrence J. Lau (1975).
"Transcendental Logarithmc Utility Functions." American Econonic
Revi ew, 65(3):367-383.

A test of the theory of demand is devel oped that does not enpl oy
additivity of homptheticity as part of the maintained hypothesis. Secondly,
the duality between prices and quantities in the theory of demand is
exploited. The indirect utility function is represented by functions that are
quadratic in the logarithms of ratios of prices to total expenditure
paralleling the treatnment of the direct utility function. The resulting
indirect utility functions provide a |ocal second-order approximtion to any
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indirect utility function.

Christensen, Steen and Niels Vestergaard (1993). "A Bioecononmic
Anal ysis of the Shrinmp Fishery of Greenland in the Davis Strait."
Presented at the International Conference on Fisheries Econom cs
Os, Norway, May 26-28

Shrimp (Pandal us borealis) is by far the most inmportant species in the
Greenland fisheries and the present basis of Greenland' s econony (90% of total
exports and 30% of the world supply of cold water shrinp). To provide
gui dance on the effects of yield from management measures designed to reduce
the quota by 20% for 1993, this paper presents a bioeconom c analysis based on
estimates of the total nortality, growth, discard, and the 1991 operating
costs that determi nes the resource rent and optimum effort of the shrinm
fishery in the Davis Strait. Ef fort nust be reduced by at |east 40% conpared
to the 1991 level to obtain MEY. The gain in economc rent is estimted to be
at least 19% conpared to the econom c¢ rent of 1991

Christensen, Steen and Niels Vestergaard (1993). "A Bioecononmic
Anal ysis of the Greenland Shrinp Fishery in the Davis Strait."
Marine Resource Economi cs, 8(4):345-365

This paper presents a bioeconom c analysis determ ning the resource rent
and optimum effort of the shrimp (Pandalus borealis) fishery in the Davis
Strait taking into account the discard behavior of the fleet. It is
demonstrated that from an econom ¢ point of view the shrinp stock in the Davis
Strait is substantially overfished. To obtain the maxi mum economi c yield, the
effort must be reduced by at | east 40% conmpared to the effort level of 1991
The gain in resource rent by reducing effort is estimated to be at | east 20%
conmpared to the resource rent of 1991

Christmas, J.Y. and David J. Etzold (eds.) (1977). "The Shrinp Fishery
of the Gulf of Mexico United States: A Regional Management Plan."
Techni cal Report Series, No. 2, Gulf Coast Research Laboratory,
Ocean Springs, M ssissippi, August, 128 pp

The regional Gulf of Mexico shrinp fishery management plan documents the
problems and lists the goals and objectives necessary to manage the shrinm
resources of the Gulf of Mexico and provide opti mum sustained benefits for the
nation. The fishery is described, shrinmp producing zones of the region are
identified for preservation and inmprovement, and statistics collection is
facilitated. The report promptes research in bio-social-economc node
devel opment, devel opnent of a regional management plan, and extension
education of shrinp fishernmen.

Christmas, J.Y., David J. Etzold, Larry B. Sinmpson, and Stephen Meyers
(eds.) (1988). "The Menhaden Fishery of the Gulf of Mexico United
States: A Regional Management Plan."” Number 18, Published by the
Gul f States Marine Fisheries Comm ssion, Ocean Springs,

M ssi ssi ppi, November.

The first regional managenment plan (Christmas and Etzold, 1977) was
adopted and i nplenented by the Gulf State-Federal Fishery Managenment Board in
1977. Results of ongoing review and eval uation of research and management
achi evements warranted a revised management plan. The goal of the plan is to
devel op a gulf nmenhaden management strategy that will allow an annual maxi mum
harvest that protects the stock from overfishing on a continuing basis.

Christy, Francis T. (1964). Bfficiency in the Use of Marine Resources. [O
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Reprint Number 49, Resources for the Future, Inc., 1755 Massachusetts
Avenue, NW MWashington, D.C., Septenber, 8 pp.

Thi s paper discusses the econom c consequences of common property
natural resources and suggests some econom c criteria that may help to provide
the basis for inprovements in the efficient exploitation of marine resources.
First, different kinds of common property resources and the reasons why use of
these resources is shared rather than appropriated by individuals or firns are
identified. Second, some of the more damagi ng consequences of common property
exploitation are discussed with particular emphasis on economic inefficiency.
The need for public control and that the choice of objectives for control
measures should include economc criteria is pointed out. Finally, policy and
research problens that need to be solved if marine resource exploitation is to
become nore efficient in an econom c sense are raised

Christy, Francis T. (1996). The Death Rattle of Open Access and the Advent
of Property Rights Regimes in Fisheries. O Marine Resource Econom cs,
11(4):287-304.

This paper is an attenpt to collate the new paradigm of property rights
managenment for fisheries. The paper begins with a discussion of the present
paradi gm of conmon property or open access fisheries managenment and the costs
associ ated with maintaining them It then postulates the future paradigns as
a basis for setting the goals towards which we should be striving and for
identifying the nost significant obstacles in the path. The forces at work
that are leading to the new paradigns are discussed. The paper concludes with
an identification of some of the challenges for adm nistration and research
An excel |l ent paper.

Christy, Francis T. (1996). Over - Capacity in Fisheries: Problems and
Approaches. 0O Draft Report, | MARIBA, June, 31 pp

Some suggestions are made for steps that m ght be followed to facilitate
the task of reducing over-capacity. Basic to the approach is the need to

provide the institutions and create the conditions that will give the
fishermen the incentives to control their investment. Over the long run, the
best solution to problems of fisheries will occur when the fishermen assume

the responsibilities for managenent.

Christy, Francis T. (1997). The Devel opment and Management of Marine
Fi sheries in Latin America and the Cari bbean. O Policy Research Paper
No. ENV-110, July, 82 pp.

There is a global and regional awareness that marine fisheries resources
have been m smanaged. It is becom ng clear that although proper managenment of
fisheries is a difficult task, it can succeed in capturing economc rents that
were formerly dissipated, and in achieving sustainable use of the resources.
Thi s paper attenpts to provide the background information necessary for the
devel opment of a new strategy for the International Devel opment Bank (I DB) and
of fers some suggestions for its formulation and inplementation

Christy, F. and A.D. Scott (1965). The Common Wealth in Ocean
Fi sheries. The Johns Hopkins Press, Baltinmre, Maryland. 281 p.

The authors explore the problems of ocean resources to determne if
contributions toward solutions can be made by social scientists. A better
under st andi ng of the nature of the fisheries of the high seas and the | ega
and econom c problenms stemm ng fromthe common property characteristic has to
be the starting point for inmprovements in national policy and internationa
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cooperation.

Chu, D.K.Y. (1986). Government Policies, Econom c Devel opment, and Possi bl e
Environnmental Effects at the Land-Water Interfaces of Guangdong
Province, China. O Marine Resource Economi cs, 3(1):29-44.

The coastal zone of South China is characterized by many features that
are shared by other devel oping countri es. It is a long inhabited area with
| engt hy coastlines, dotted by several modern cities and a | arge number of
fishing ports. Because of heavy popul ation pressure, |arge demand for food
and the drive to devel op nodern industries, extensive enmbanknment and
reclamati on schemes are undertaken, |eading to many ecol ogi cal feedbacks, such
as heavy silting of the estuaries, pollution of coastal waters, and depletion
of fishery resources nearby. The recent development of offshore oil and gas
fields on the continental shelf of the South China Sea has further conplicated
the issue. On the other hand, one can anticipate rapid econom c devel opnment
along the coast; on the other, there is higher risk of environnmental
di sasters. It is thus necessary to strengthen the present environmental
surveillance system and the research effort on the environmental econom cs of
the area.

Cicchetti, Charles J., Anthony C. Fisher, and V. Kerry Smith (1976).
"“An Econometric Evaluation of A Generalized Consumer Surplus
Measure: The M neral King Controversy." Econometrica, 44(6):1259-
1276.

This paper devel ops a household producti on model of individual behavior
to focus on the choice of recreational activities. This framework is used to
propose a generalized approach for measuring the consumer surplus associated
with a natural resource devel opment project. The nodel is applied to the
proposed M neral King project in California. The results indicate that the
project is unlikely to yield a positive net present val ue

Ciriacy-Wantrup, S.V. and Richard C. Bishop (1975). "Conmmon Property as
a Concept in Natural Resources Policy." Natural Resources
Journal, 15(October): 713-727

A discussion of the common property concept in natural resource policy
and its m suse by analysts to mean open access resources. Connon property
institutions to regulate fugitive resources include total quotas and may work
well to conserve resources for the future

Clark, Allen L. and Jennifer Cook Clark (1986). Marine Metallic M neral
Resources of the Pacific Basin. 0O Marine Resource Econom cs, 3(1):44-62.

In the 1970's and 1980's, the ocean became a focus of attention for
m neral producers and consumers. This paper surveys that trend with
particul ar enphasis on several specific metals and types of resource deposit.
In particular, the known and specul ative details of manganese nodul es, cobalt
rich manganese crusts, and polymetallic massive sulfides are discussed and
analyzed in an econom c context.

Clark, Colin W (1973). "The Econom cs of Overexploitation." Science
181: 630- 633.

Severe depletion of renewable resources may result from high discount
rates used by private exploiters.

Clark, Colin W (1973). "Profit Maxim zation and the Extinction of
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Ani mal Species." J. Polit. Econ., 81:950-961

In this paper, a sinmple mathematical model for the commerci al
exploitation of a natural animl population is constructed and anal yzed. The
nodel takes into account the response of the population to harvesting
pressure, the increasing harvesting costs associated with decreasing
popul ation levels, and the preference of the harvesters for present over
future revenues. The principle conclusion of the analysis is that, depending
on certain easily stated biol ogical and econom c conditions, exterm nation of
the entire popul ation may appear as the most attractive policy, even to an
i ndividual resource owner.

Clark, Colin W (1979). "Towards a Predictive Model for the Econom c
Regul ati on of Commercial Fisheries." Resources Paper No. 40,
Depart nent of Econom cs, University of British Col umbia,
Vancouver, Canada V6T 1Wb.

A nodel of the commercial fishery, incorporating the m croeconomc
deci sions of individual vessel operation, is devel oped and enployed to predict
the consequences of various nmethods of regulation, including: (i) total catch
quotas; (ii) limted entry; (iii) taxes on catch (or effort); (iv) allocated
catch (or effort) quotas. Among the principal predictions of the analysis
are: (a) total catch quotas do not inmprove the econom c performance of an
open-access fishery; (b) limted entry results in distortion of inputs unless
every input is controlled; (c) taxes and allocated transferrable catch quotas
are theoretically equivalent to one another in terms of economic efficiency,
and both are capable in principle of optim zing exploitation of the common-
property fishery.

Clark, Colin W (1980). "Towards a Predictive Model for the Econom c
Regul ati on of Commercial Fisheries." Can. J. Fish. Aquat. Sci.
37:1111-1129.

A nmodel of the commercial fishery, incorporating the m croeconomc
deci si ons of individual vessel operation, is devel oped and enployed to predict
the consequences of various nmethods of regulation, including: (i) total catch
quotas; (ii) vessel licenses; (iii) taxes on catch (or effort); (iv) allocated
catch (or effort) quotas. Among the principal predictions of the analysis
are: (a) total catch quotas do not improve the econom c performance of an open
access fishery; (b) limted entry results in distortion of inputs unless every
input is controlled; (c) taxes and allocated transferable catch quotas are
theoretically equivalent to one another in terms of economc efficiency, and
both are capable in principle of optim zing exploitation of the common
property fishery.

Clark, Colin W (1980). "Restricted Access to Comon-Property Fishery
Resources: a Game-Theoretic Analysis." Chapter 7 in P.T. Liu
(ed.) Dynamic Optim zation and Mathematical Econom cs, New York
Pl enum Press

Thi s paper addresses the case of |limted access in a fishery where there
are N sole owners of the resource whose inputs are constrained under various
limted access management scenari o0s.

Clark, Colin W (1985). The Effect of Fishermen B Quotas on Expected Catch
Rates. O Marine Resource Econom cs, 1(4):419-427.

Fi shermen B quotas have the effect of truncating catches at the catch
limt. Hence the expected catch is smaller than the quota. A sinple search
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nodel is devel oped that provides an estimtion of the factor by which expected
catches are reduced.

Clark, Colin W (1990). Mat hemati cal Bi oeconom cs, The Opti mal
Management of Renewabl e Resources, Second Edition. John Wley &
Sons, Inc., New York.

This book is concerned with the Econom cs of the sustainable use of
bi ol ogi cal resources and with understandi ng why such resources have often been
used in a nonsustai nabl e manner.

Clark, C.W and G P. Kirkwood (1979). "Bioeconom c Model of the Gulf of
Carpentaria Prawn Fishery." J. Fish. Res. Board Can. 36:1304-
1312.

A bi oeconom ¢ model of the Gulf of Carpentaria prawn fishery that
enpl oys 21 parameters to describe the performance of two cl asses of vessels
expl oiting several stocks of prawns is developed. The model predicts the
nunmber of vessels of each class entering the fishery under free access, and is
al so used to estimate the economcally optiml number of vessels of each type

Clark, Colin W and R. Lamberson (1982). "An Economi c History and
Anal ysis of Pelagic Whaling." Marine Policy, April:103-120.

Fol l owi ng the introduction of sea going factory vessels by Norwegi an
whal ers in the 1926 season, the international whaling industry underwent a
| arge expansion that ultimately resulted in depletion of many val uable stocks
of whales. Attenpts at conservation under the auspices of the Internationa
Whal i ng Conmmi ssion met with Iimted but grow ng success, until a new
managenment policy was adopted in 1975. By 1980 the killing of most species of
bal een whal es had been prohi bited. The authors review the econom c history of
pel agi ¢ whaling during this period, and present a correspondi ng econom ¢
analysis. A brief survey of mathematical models of the whaling industry is
given in the Appendi x.

Clark, Colin W and Marc Mangel (1979). "Aggregation and Fishery
Dynami cs: A Theoretical Study of Schooling and the Purse Seine
Tuna Fisheries.” Fishery Bulletin, 77(2):317-337.

Thi s paper describes mat hemati cal nodels of exploited fish stocks under
the assunmption that a certain portion of the stock becomes avail able through a
dynam c aggregation process. The surface tuna fishery is used throughout as
an example. The effects of aggregation on yield-effort relationships, indices
of abundance, and fishery dynam cs are discussed. The predictions of the
theory are notably different fromthose obtained from general production
fishery models, particularly in cases where the avail able substock has a
finite saturation |evel. Possi bl e effects include fishery " catastrophes" and
lack of significant correlation between catch per unit effort statistics and
stock abundance. Various managenent inplications of the mpdels are al so
di scussed.

Clark, Colin W, Frank H. Clarke, and Gordon R. Munro (1979). "The
Opti mal Exploitation of Renewabl e Resource Stocks: Problens of
irreversible Investment." Econometrica, 47(1):25-47

This paper studies the effects of irreversibility of capital investnment
upon optimal exploitation policies for renewable resource stocks. It is
demonstrated that although the long term optimal sustained yield is not
affected by the assunption of irreversibility (except in extreme cases), the
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short term dynam c behavior of an optimal policy may depend significantly upon
the assunption. It is suggested that the results may have profound
inmplications for problems of rehabilitation of overexploited fisheries and

ot her renewabl e resource stocks.

Clark, Colin, Gordon Edwards, and M chael Friedlaender (1973).
"Beverton-Holt Model of a Commercial Fishery: Optimal Dynami cs."
J. Fish. Res. Board Can., 30:1629-1640.

The problem of optimal regulation of a fishery is discussed. Of special
interest is the problem of regulating an overexploited fishery by reducing
effort to allow the fish population to build up to a suitable |evel

Clark, Colin W, Anthony T. Charles, John R. Beddington, and Marc Mangel
(1985). "Optimal Capacity Decisions in a Devel oping Fishery."
Marine Resource Econom cs, 2(1):25-53

The problem of estimating optimal fishing capacity for a devel oping
fishery is discussed, using the methods of Bayesian decision analysis. The
results obtained indicate that quite good decisions can often be nade on the
basis of limted prior information as to fish stock productivity, particularly
if a conservative approach allowi ng for subsequent increases in capacity is

enmpl oyed

Clark, I.N., P.J. Major, and N. Mollett (1988). "Devel opment and
I npl ement ati on of New Zeal and's | TQ Management System "™ Marine
Resource Econom cs, 5(4):325-349.

In 1986 an individual transferable quota management system was
introduced into the New Zeal and finfish fisheries. This article describes the
I TQ system and provides an analysis of its successes and shortcom ngs to date

Clark, I.N., P.J. Major, and N. Mollett (1989). "The Devel opnent and
I npl enent ati on of New Zeal and's | TQ Managenent System " Pages
117-145 in P.A. Neher, R Arnason, and N. Mollett (eds.) Rights
Based Fishing Dordrecht: Kluwer Academ c Publishers.

In 1986 an individual transferable quota management system was
i ntroduced into the New Zeal and finfish fisheries. This article describes the
| TQ system and provides an analysis of its successes and shortcom ngs to date

Clark, Jerry and Richard S. Johnston (1986). "Open Access, Market
Structure, Optimality and Entrepreneurship in the Fishery."
Proceedi ngs, International Conference of Fisheries, Universite du
Quebec a Ri mouski, Rinouski, Canada, August 10 to 15, pp. 429-437

Since the sem nal papers of Gordon and Scott, fishery econom sts have
attempted to (1) understand resource use under conditions of open access and
(2) devise prescriptions for improved resource use under the notion of socia
optimality. Much nore effort has been given to (2) that to (1). In this
paper, we argue for a reallocation of effort.

Clark, Joy Lynn McCoy (1988). "The Econom c | nmpact of Proposed Ted
Regul ati ons on Texas Shrimp Fishermen." Dissertation, Department
of Agricultural Econom cs, Texas A&M University, College Station
TX, 185 pp.

Shrimp fishermen trawling in the Gulf of Mexico and south Atlantic
i nadvertently capture and kill turtles that are classified as endangered
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speci es. Recent | egislation requires the use of a Turtle Excluder Device
(TED) that when placed in the shrimp trawl prevents turtle nortality. The

i mpact of the TED on shrinmp production is not known. Analysis of TED
regul ati ons using an annual firmlevel simulation model indicated that the
average gulf fleet had a | ow probability of being an econom c success before
enacting the regulations. An assunmption that the TED regul ations result in
decreased production aggravated this condition, while an analysis assum ng a
positive inmpact on production slightly inmproved the economc viability of the
firm \When an analysis was conducted on a nonthly basis considering industry
wi de interaction between | andi ngs per vessel in one time period and avail able
shrinmp stock the next, the inpact of the TED regul ations was mtigated. A
decrease (increase) in effective effort each time period, as the result of
using a TED, increased (decreased) available stock in succeeding time periods
and reduced the negative (positive) inmpact upon production. In both anal yses,
a negative inpact of the TED on shrinmp production resulted in a decline in the
econom c viability of the firm Li kewi se, a positive inmpact inmproved the
firms economc viability.

Clark, Joy L. (1996). The Gul f of Mexico: An Introduction. O The Southern
Busi ness and Econom cs Journal, 19(4):242-245.

An introduction to a special issue designed to represent some of the
conflicts that are occurring in the use of Gulf of Mexico resources. Each
article provides insight into the Gulf of Mexico from which many peopl e want
to extract revenue. Wth the growth of the population within the surrounding
states and the growth in the recreation and retirement communities, the
conflict over the use of these resources is sure to increase

Clark, Joy L. and H. Dean Moberly (1996). Odentification and Eval uati on of
Al ternative Enterprises for a Representative Producer in the Al abam
Shrimp Fishery. 0O The Southern Business and Econom cs Journal
19(4):293-302.

Al ternatives available for a representative shrinmp producer in the
Al abama Gul f Coast are considered. Alternatives include captaining and

charter vessel operations. Using a 10 year m xed integer |inear program a
switch from shrimp would not occur unless returns to shrinmping declined by 50
percent. The result confirms the tendency for shrimp fishing assets to remain

in the industry long after returns have begun to decline. The paper first
descri bes a representative producer and the alternative uses of this shrinm
producer 8 resources. Then, a linear progranm ng nodel is devel oped and is
then used to evaluate changes in the fishery.

Clark, Joy and Wade Griffin (1987). "Costs and Returns of Seven Texas
Shrimp Vessels." Natural Resources Working Papers Series, Natura
Resource Workgroup, Department of Agricultural Econom cs, Texas
A&M Uni versity, College Station, Texas 77843.

This report presents sunmaries of costs and returns information for
seven categories of vessels shrinping off the Texas coast. This information
can be conpared with a vessel of simlar type. Trends of revenue, variable
costs and pounds | anded for these categories are also presented

Clark, Joy, Wade Griffin, Jerry Clark, and James Richardson (19?77?).
"Econom c¢ | npact of TED on the Shrinmp Industry in the Gulf of
Mexi co." Draft report, Texas A&M University, College Station
Texas.

The purpose of this paper is to estimate the costs and returns to
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i ndi vidual gulf vessels of using a turtle excluder device, a key issue in the
ongoi ng debate over whether TEDs should be used. The results of four
scenarios indicated a decline for negative impacts and an increase for
positive impacts on shrinp production.

Clark, Joy, Wade Griffin, Jerry Clark, and James Richardson (1991).
"Simul ated Economic | npact of TED Regul ations on Sel ected Vessels

in the Texas Shrinp Fishery." Marine Fisheries Review, 53(2):1-8.

Shrimp fishernmen trawling in the Gulf of Mexico and south Atlantic
inadvertently capture and kill sea turtles that are classified as endangered
speci es. Recent | egislation requires the use of a Turtle Excluder Device

(TED), that when in place in the shrinmp trawl, reduces sea turtle nortality.
The inmpact of the TED on shrinp production is not known. This intermediate
anal ysis of the TED regul ati ons using an annual firmlevel sinulation model
indicates that the average Texas shrinmp vessel had a | ow probability of being
an econom ¢ success before regul ati ons were enacted. An assunption that the
TED regul ations resulted in decreased producti on aggravated this condition and
the change in Ending Net Worth and Net Present Value of Ending Net Wbrth
before and after a TED was placed in the net was significant at the 5 percent
level .

However, the difference in the Internal Rate of Return for the TED and
non- TED si mul ati ons was not significant unless the TED caused a substanti al
change in catch. This analysis did not allow for interactions between the
fishermen in the shrimp industry, an assunption that could significantly alter
the impact of TED use on the catch and earnings of the individual shrinp
vessel

Cl arke, Raynond P. and Stacey S. Yoshimoto (1990). "Application of the
Leslie Model to Commercial Catch and Effort of the Slipper
Lobster, Scyllarides squamosus, Fishery in the Northwestern
Hawai i an Islands."” Marine Fisheries Review, 52(2):1-7.

Comrercial catch and effort data were fit to the Leslie nodel to
esti mate preexploitation abundance and the catchability coefficient of slipper
|l obster, Scyllarides squammsus, in the Northwestern Hawaiian |slands (NWHI).
A single vessel fished for 34 consecutive days in the vicinity of Laysan
Island and caught 126,127 total slipper lobster in 36,170 trap hauls.
Adj usted catch of |egal slipper |obster dropped froma high of 3.70 to 1.16
| obster per trap haul. Preexpl oi tati on abundance at Laysan |sland was an
estimate 204,000 | egal slipper |obster, which was extrapolated to yield an
estimate of 1.2 x 10° to 3.8 x 10° | obster for the entire NWHI slipper |obster
fishery.

Clark, Simon and Donald A.R. George (1990). "lInvestment in the British
Fi shing I ndustry.” Econom cs Research Papers, No.10, Sea Fish
I ndustry Authority, Fisheries Econom cs Research Unit, Sea
Fi sheri es House, 10 Young St., Edinburgh EH2 4JQ

Vessel |ength or horsepower are used as proxies for firmsize in an
applied study of the capital investment |evel for each new boat that enters
the fishing industry. The price of fish although statistically insignificant
in the |inear model had a positive effect on the |evel of new investnent.

Fuel prices and the interest rate were not statistically significant in the
nodel due to the nature of the data or the behavior of fishernen,
respectively. The grant rate was highly significant in determ ning the leve
of investment in a new boat. However, this may have been a dom nate vari able
in the regression equation causing other inportant variables to appear

i nsignificant.

128



Clark, Stephen H. and Charles W Caillouet, Jr. (1973). "White Shrinp
(Penaeus setiferus) Population Trends in a Tidal Marsh Pond
Marine Fisheries Review, 35(3-4):27-29.

Ket chen's nmodification of the Leslie fishing success method was used to
estimate initial population and rates of immgration, fishing, and other
| osses (em gration and natural mortality) in a white shrinp population in a
Texas tidal marsh pond. The significant decline in catch rates of marked and
unmar ked shrinp during the experiment was due to fishing and other causes
(em gration and natural nortality), but the reduction due to fishing was |ess
than that due to other causes. We believe that this or simlar methods offer
consi derable promise in future studies of this nature.

Clark, Stephen H. and WIlliamJ. Overholtz (1979). "Review and
Assessment of the Georges Bank and Gulf of Miine Haddock Fishery."
Laboratory Reference No. 79-05, January, NOAA, NMFS, NEFC, Wbods
Hol e Laboratory, Wods Hole, Massachusetts 02543.

Haddock (Mel anogrammus aegl efinus) constituted New Engl and's nost
i mportant groundfish resource for many decades and fromthe early 1920's to
the m d-1960's was one of the nost valuable fishery resources in the United
States; total |anded value averaged between 10 and 12 million dollars from
1940- 1960 and increased to a record high of 13.9 mllion dollars in 1966
(Lyles, 1968), before declining in subsequent years. Prior to 1900, this
speci es was of mnor inmportance, being inferior to cod (Gadus norhua) for
salting purposes, and consequently it was little utilized in historical tinmes
al though use of ice aboard sonme of the bank vessels towards the close of the
19th century resulted in development of a limted fishery (Smth and O son
MS, 1976). I ntroduction of filleting and freezing nmet hods, however, resulted
in an expanded mar ket for haddock (Schuck, 1951) and with the introduction of
otter trawls and diesel engines, the USA haddock fishery expanded rapidly.
Landings from all areas reached an all-time high of 132,300 metric tons in
1929 before declining to an average of 66,000 tons from 1931-1965
subsequent |y | andi ngs declined precipitously with the coll apse of the Georges
Bank haddock fishery in the late 1960's. Total USA | andi ngs averaged
approxi mately 5,000 tons from 1972-1976; provisional statistics for 1977
i ndicate a total USA catch of 12,900 tons, and prelimnary estimtes for 1978
i ndicate a USA catch of 17,700 tons

Cl awson, Marion (ed.) (1977). Research in Forest Econom cs and Forest
Policy. Research Paper R-3, Resources for the Future, Washington,
D. C.

Papers fromthe symposium are intended to cover all aspects of forest
econom cs and forest policy.

Cl ay, Douglas (1989). "A Conparison of Two Stratification Schemes Used

in Sampling Canadian Atlantic Cod, Gadus norhua." Marine

Fi sheries Review, 51(1):33-38.

Sanmpling is a key elenment in the assessment of any fish stock. It is
often one of the nost expensive activities of the management process; thus
i mproved efficiency can result in significant cost savings. In most cases a

two phase sanmpling strategy is enployed. Two commonly used versions of such
stratified random schenes were simul ated using a test popul ation based on

Atl antic cod, Gadus morhua. A 1 otolith per 1 cmlength frequency currently
used for many flatfish and some smaller gadoids and a 3 otolith per 3 cm

Il ength frequency currently used for many of the |arger gadoids. No difference
was detected in the age composition or nean | ength at age for either schene;
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however, 10 percent fewer otoliths were collected in 1 for 1 sampling than 3
for 3. There was an inmprovement of between 30 and 60 percent in the
coefficient of variation of the estimted catch numbers at age using the 1 for
1 conpared with the 3 for 3 stratified sanpling. For these reasons and ot her
operations considerations, the 1 for 1 stratified random design of sampling
appears to be superior.

Clay, Patricia M (1993). "Fisheries Social Science Gathering: |nformal
Roundt abl es on Current Research." Economi cs | nvestigation,
Nati onal Marine Fisheries service, Northeast Fisheries Science
Center, Whods Hol e, Massachusetts, October, 50 pp

A roundtabl e discussion of the uses of social science in the fisheries
management process. Topics included nonmarket valuation, comanagenent,
i ndi vi dual transferable quotas, social impact assessnment, and policy
formul ation.

Clay, Patricia M (1994). "Social and Cultural Considerations with
Regard to Limted Access." Position Paper presented at the
Limted Access Workshop, Seattle, Washington, Novenber 1-3.
Nati onal Marine Fisheries Service, Northeast Fisheries Science
Center, Wods Hole, MA, October

The paper considers the issues of equity, lifestyle, and community in
regards to limted access managenment.

Clay, Patricia M (1998). "Guidelines for Routine Capture Fishery Data
Col l ection."”™ Prepared for the United Nations Food and Agricul ture
Organi zation, National Marine Fisheries Service, Northeast
Fi sheries Science Center, Wuods Hole, MA April.

This report outlines for fisheries managers some of the critical policy

gquestions and managenent issues, describes performance indicators useful in
eval uating policies, and describes general data types required for effective
management. This general overview can then serve as the basis for devel opi ng

specific data collection and anal ysis prograns appropriate to particular
nations and regions.

Cl ement Associates, Inc. (1989). " "Shrimp Traw ing Requirenments”
Rul emaki ng: Initial Technical Review " Report prepared by Cl ement
Associ ates, Inc., 9300 Lee Highway, Fairfax, Virginia 22031
September 14, 16 pp.

An anal ysis of the data and anal ysis underlying the shrinmp traw ing
requi rements proposed by NMFS that indicates the technical basis for the rule
is not solid and additional analysis and data collection is necessary before
trawl time limtations and TED regul ati ons be inmposed on the industry.

Clinton, WIlliam (1993). Regul atory Pl anning and Revi ew. OExecutive Order
12866, Federal Register, 58(190): 51735-51744.

Wth this executive order, the Federal Governnment begins a programto
reform and make nore efficient the regulatory process.

Coan, Atilio L., Jr., Kenneth E. Wallace, and Alan R. Jackson (1992).
"Di fferences in Dol phin Mortality Rates in Night and Day Sets for
the U. S. Eastern Tropical Pacific Tuna Purse Seine Fishery."
Marine Fisheries Review, 54(2):7-14.
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Because dol phins sometimes travel with yellowfin tuna, Thunnus
al bacares, in the eastern tropical Pacific (ETP), purse seiners use the
dol phins to |l ocate and capture tuna school s. During the process of setting
the purse seine nets, dolphins often become entangled and drown before they
can be rel eased. Data for the U.S. purse seine fleet in the ETP during 1979-
88 show that dol phin nmortality rates in sets made during the night are higher
than nmortality rates in sets made during the day. Even with efforts to reduce
ni ght set nortality rates through the use of high intensity floodlights, night
set nortality rates remain higher. The data are also used to sinulate a
regul ation on the fishery aimed at elimnating night sets and show t hat
dol phin nmortality rates would decrease

Coase, R. H. (1960). "The Problem of Social Cost." The Journal of Law
and Econom cs, 3:1-44.

This paper is concerned with those actions of business firnms that have
harnful effects on others. The real question is whether A should be allowed
to harm B or should B be allowed to harm A with the avoi dance of the nore
serious harm \What answer should be given is not clear unless we know the
val ue of what is obtained as well as the value of what is sacrificed to obtain
it. The problem has to be |ooked at in total and at the nargin.

Coase, R. H. (1992). "The Institutional Structure of Production."
American Econom c Review, 82(4):713-719.

Presentation given on receipt of the 1991 Nobel prize in Econom c
Sci ences.

Cobb, Stephen P., Charles R. Futch, and David K. Canp (1973). "The Rock
Shrimp, Sicyonia Brevirostris Stimpson, 1871 (Decapoda
Penaei dae)." Menpirs of the Hourglass Cruises, Vol. Ill, Part I,

February, 38 pp.

Rock shrinp were collected monthly fromthe west Florida shelf during
Project Hourglass. A total of 973 rock shrinp were wei ghted, measured, sexed
and exam ned for nmorphol ogical variation. Ovaries of 463 females were renoved
and classified and studi es of carapace length for males and femal es were
conducted. Rock shrimp is a generalize carnivore feeding primarily on
mol | usks and crustaceans. Feeding activity is nocturnal and occurs yearlong
No economi cally important concentrations of rock shrinp were found in the
study area, but popul ations with apparent econom ¢ potential have been
reported off Cape St. George, Florida, Cape Canaveral, and Isla Contoy,

Mexi co.

Cochran, Wlliam G (1963). Sanpling Techniques, 2" Edition. John
W ley & Sons, Inc.

The purpose of this book is to present a conprehensive account of
sampling theory as it has been devel oped for use in sanple surveys, with
illustrations to show how the theory is applied in practice and with a supply
of exercises to be worked by the student.

Cody, Terry J., Paul C. Hammerschm dt, Gary C. Matlock, C.E. Bryan,
Jerry E. Clark, and R. Page Canpbell (1989). "Fishery Management
Plan for the Shrimp Fishery in Texas Waters. Texas Parks and
W | dlife Department, Coastal Fisheries Branch, 4200 Smith School
Road, Austin, Texas 78744.

A proposed shrimp fishery managenment plan for the Texas territorial sea
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Coelli, Tim (1994). B Guide to FRONTIER Version 4.1: A Conputer Program for
St ochastic Frontier Production and Cost Function Estimation. 0O Draft
Wor ki ng Paper, Department of Econometrics, University of New Engl and
Arm dal e, NSW 2351, Australia, October, 38 pp

Thi s paper describes a conputer program which has been written to
provi de maxi num | i keli hood estimates of the parameters of a number of
stochastic production and cost functions. The stochastic frontier nodels
consi dered can accommodat e (unbal anced) panel data and assune firm effects
that are distributed as truncated normal random variables. The two primary
model specifications considered in the program are an error conponents
specification with time-varying efficiencies permtted (Battese and Coelli
1992), which was estimted by FRONTIER Version 2.0, and a model specification
in which the firmeffects are directly influenced by a nunber of vari ables
(Battese and Coelli, 1993). The conmputer program also permts the estimtion
of many ot her nodels which have appeared in the literature through the
inmposition of sinmple restrictions. Asynptotic estimtes of standard errors
are calculated along with individual and mean efficiency esti mates.

Coelli, Tim (1996). B Guide to DEAP Version 2.0: A Data Envel opment Anal ysis
(Computer) Program O CEPA Working Paper 96/08, Centre for Efficiency
and Productivity Analysis, Department of Econometrics, University of New
Engl and, Arm dal e, NSW 2351, Australia, 50 pp

Thi s paper describes a conputer program which has been written to
conduct data envel opnment anal yses (DEA) for the purpose of cal cul ating
efficiencies in production. The method inplemented in the program are based
upon the work of Rolf Fare, Shawna Grosskopf, and their associates. Three
principle options are available in the conputer program The first involves
the standard CRS and VRS DEA nodels (that involve the calcul ation of technica
and scale efficiencies) which are outlined in Fare, Grosskopf, and Lovell
(1994). The second option considers the extension of these nodels to account
for cost and allocative efficiencies. These methods are also outlined in Fare
et al. (1994). The third option considers the application of Ml muist DEA
met hods to panel data to calculate indices of total factor productivity (TFP)
change; technol ogi cal change; technical efficiency change; and scale
efficiency change. These |latter methods are discussed in Fare, Grosskopf,
Norris, and Zhang (1994). All methods are available in either an input or an
output orientation (with the exception of the cost efficiencies option).

Coelli, Tim (1996). B Guide to DEAP Version 2.1: A Data Envel opment Anal ysis
(Computer) Program O CEPA Working Paper 96/08, Centre for Efficiency
and Productivity Analysis, Department of Econometrics, University of New
Engl and, Arm dale, NSW 2351, Australia, 50 pp.

Thi s paper describes a conputer program which has been written to
conduct data envel opnent anal yses (DEA) for the purpose of cal cul ating
efficiencies in production. The method inmplemented in the program are based
upon the work of Rolf Fare, Shawna Grosskopf, and their associ ates. Three
principle options are available in the computer program The first involves
the standard CRS and VRS DEA nodels (that involve the calculation of technica
and scale efficiencies) which are outlined in Fare, Grosskopf, and Lovel
(1994). The second option considers the extension of these nodels to account
for cost and allocative efficiencies. These nmethods are also outlined in Fare
et al. (1994). The third option considers the application of Mal muist DEA
met hods to panel data to calculate indices of total factor productivity (TFP)
change; technol ogi cal change; technical efficiency change; and scale
efficiency change. These |latter methods are discussed in Fare, Grosskopf,
Norris, and Zhang (1994). All methods are available in either an input or an
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output orientation (with the exception of the cost efficiencies option).

Coelli, Tim (1998). B Multi-Stage Methodol ogy for the Solution of Orientated
DEA Models. O Draft to appear in Operations Research Letters, Centre for
Efficiency and Productivity Analysis, Department of Econonetrics,

Uni versity of New Engl and, Arm dale, NSW 2351, Australia, November, 16

pp.

The majority of DEA studies use a two-stage |linear programm ng (LP)
process to solve orientated DEA models. There are two significant problens
associated with the second stage of this process. The first is that the sum

of slacks is maxim zed rather than m nim zed and hence will identify not the
nearest efficient point but the furthest efficient point. The second problem
is that it is not invariant to units of measurenment. In this paper, we
propose a multi-stage DEA methodol ogy which involves a sequence of radia

LP 8. We observe that this new approach will identify more representative
efficient points and that it is also invariant to units of nmeasurenent. The
met hodol ogy is illustrated using a sinmple exanple.

Coggins, Jay S. and John R. Swinton (19?7?). The Price of Pollution: A Dua

Approach to Valuing SO, All owances. [ Forthcom ng J. Environnmental
Economi cs and Managenent.

Under the 1990 Clean Air Act Amendments, a market-based scheme to reduce
U.S. sul fur dioxide em ssions takes effect in 1995. Indications are that
participation in the market will be |light and all owance prices will be | ower
t han was once expected. Usi ng an output distance function approach, for
W sconsin coal -burning utility plants we estimate the shadow price of SO,
abatement, which should approximte the allowance price. The estimted
average shadow price is above the prices at which the few observed all owance
trades have occurred. W sconsin B stringent state SO, | egislation may explain
a portion of this divergence

Cogl an, Louisa, Sean Pascoe, and Sinmon Mardle (1997?). DEA Ver sus Econonmetric
Anal ysis of Efficiency in Fisheries. O Department of Econom cs
Uni versity of Portsmouth, UK.

Economi sts have often used econometrics to estimate stochastic
production frontiers to assess the |evel of efficiency of individua
enterprises. Dat a Envel opment Anal ysis (DEA) has been proposed as an
alternative approach to measure the relative efficiency of individua
enterprises. A key advantage of DEA is that, unlike econonmetric approaches,

it does not require a specific production function to be inposed. In this
paper, DEA is used to estimate the relative efficiency of denmersal traw ers
operating in the English Channel. The results fromthis analysis are conpared

to the results of an econonetric analysis using the same data. Concl usions
about the relative benefits of the approaches are presented. The results
suggest that the econometric production frontier approach may result in sone
efficient boats appearing as inefficient.

Cohen, Maurie J. (1995). Technol ogi cal Disasters and Natural Resource Damage
Assessment: An Eval uation of the Exxon Valdez GOl Spill. 0O Land
Economi cs, 71(1):65-82.

Ex post analysis can enhance assessment of the social costs of
technol ogi cal disasters. This paper enploys a market nmodel to evaluate the

econom c | osses of the 1989 Exxon Valdez oil spill on south central Al aska B
fisheries. The upper bound of the accident B first year social costs on these
resources is $108 mllion, approximately 27 percent of exvessel value. Second
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year effects may have been as high as $47 mllion. Mor e probable estimtes of
the oil spill B actual social costs are likely less than these amounts.
Preci se determ nation of the accident 8 inmpacts is constrained by the dynam c
interaction of numerous biol ogical and econom c vari abl es.

Collie, Jerenmy S. and Paul D. Spencer (1994). Model i ng Predator-Prey
Dynami cs in a Fluctuating Environment. 0O Canadian Journal of Fisheries
and Aquatic Sciences, 51(12):2665-2672.

Large fluctuations in the abundance of marine fish are revealed in scale
deposits from before the twentieth century and are thought to be
environmentally induced. W investigate how a fluctuating environment and
predati on may conbine to cause abrupt shifts in fish abundance on decadal time
scal es. For exanple, the biomass of Pacific herring (Clupea pallasi) off
Vancouver |sland appears to be negatively related to sea surface tenperature
(SST) and the abundance of its predator, Pacific hake (Merluccius productus).
We used first-order differential equations to develop a two species, predator-
prey model faced with stochastic variability. A nonlinear, predator
functional response potentially gives rise to multiple equilibrium abundance
l evel s. Environnental variability was simulated as 0ted noise [O(variance is a
decreasing function of frequency) with a spectrum derived from SST data
Stochastic variations caused the predator-prey abundances to shift between
hi gh and | ow equilibrium|levels. Fi shing the prey population can precipitate
coll apses to the |l ow equilibriumlevel and prolong the time to recovery. \When
run with actual catches and SST anomalies from 1951 to 1988, the model
simul ated prey abundances with a pattern simlar to the observed herring
bi omass.

Collins, Elaine V., Maureen Wods, |Isobel C. Sheifer, and Janice Beattie
(1994). Bi bl i ography of Synthesis Documents on Sel ected Coastal Ocean
Topics. O Decision Analysis Series No. 3, NOAA Coastal Ocean Program
Coastal Ocean Office, National Oceanic and Atmospheric Adm nistration
1315 East West Hi ghway (Sta. 15140), Silver Spring, MD, October

Thi s bibliography is subdivided into four main topics or sections;
ecosystems, coastal water body conditions, natural disasters, and resource
managenment . In the ecosystems section, enphasis is placed on organisms in
their environment on the major coastlines of the U S. In the second section
coastal water body conditions, the environment itself is enphasized
Ref erences were found for the Al askan coast, but none were found for Hawaii
The third section, coastal water body conditions, the environment itself is
enphasi zed. References were found for the Alaskan coast, but none were found
for Hawaii. The third section, on natural disasters, enphasizes environnmental
i npacts resulting from natural phenomena. Guidelines, planning and management
reports, modeling docunents, strategic and restoration plans, and
environment al economics related to sustainability are included in the fourth

section, resource managenment. Author, geographic, and subject indices are
provi ded.
Com ns, H.N. and M P. Hassell (1979). "The Dynami cs of Optimally

Foragi ng Predators and Parasitoids."” Journal of Animl Ecol ogy,

48: 335- 351.

The paper bridges the gap between optiml foraging models and predator-
prey or parasitoid-host popul ation models. The parasitoid optinmal foraging
model that we derive assumes each individual parasitoid to maxim ze its rate
of encounter with healthy hosts in a patchy environment. The nodel is used to
generate the searching strategy of a population of parasitoids, from which
their overall searching efficiency can be calculated. W then explore the
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dynam cs of a difference equation population model in which the parasitoids
forage optimally. The conditions for local stability are derived and sone
gl obal properties discussed. Although optimal foraging is inportant to
parasitoid reproductive fitness, the resulting dynam cs are qualitatively
simlar to those produced by the nodel of Hassell & May (1973) in which the
parasitoids do not forage optimally but have a fixed aggregation strategy.

Commi ssi on of the European Communities (1993). Statistical Study of the Fish
and Aquacul ture Processing Sector in the European Conmunity, European
Review. 0O Directorate-General for Fisheries, Directorate Structures,
Cofrepeche, 165, Rue Jean-Jacques Rousseau, F-92138 |ssy-Les-Moulineaux
Cedex.

This report updates information on the European Communities aquacul ture
and fishery products processing industry dealing with products for human
consunmption using a statistical study of the 1982-1991 time period. The study
covers all processed products and summarizes 11 national surveys.

Comptroller General (1985). "Early Assessnment of Interior's Area-W de
Program for Leasing Offshore Lands." Report to the Chairmn,
Subcommi ttee on Oversight and Investigations Commttee On Energy
and Commerce House of Representatives of the United States,

GAO/ RCED- 85- 66, July 15,102 pp.

This report discusses the inpact of recent area-wi de sales for |easing
of fshore | ands. The report also discusses the Interior Departnent's new bid-
acceptance procedures for ensuring that it receives fair market value for
| eased offshore | ands and Interior's stream ined presale planning process for
provi ding states and others affected by offshore activities an opportunity to
participate in the process.

Conand, Chantal and Maria Byrne (1993). "A Review of Recent
Devel opnents in the World Sea Cucumber Fisheries.” Marine
Fi sheries Review, 55(4):1-13.

Sea cucunmbers (Hol othuridae and Stichopodi dae) have been harvested
commercially for at least 1,000 years. The world fisheries for sea cucunmbers,
however, are not well docunmented and in general are poorly managed. Dependi ng
upon the species exploited, there are two processing procedures for the sea
cucunmber product. Some species are eaten raw, while nost commercial species
are processed into a dry product called beche-de-mer or trepang. This dry
product is exported to a central market such as Hong Kong and then re-exported
to the consumers. In this review, recent statistics on the world sea cucunber
fisheries, collected fromdifferent services, are detailed for each major
fishing area. Case studies for each fishing area are also presented. Recent
maj or changes in the Indo-Pacific fishery include the participation of new
producer countries, the shift in the species being exploited, and an increase
in the Chinese market. The expansion of the largely nmonospecific tenperate
North Pacific fisheries is also described. Statistics from Hong Kong
Si ngapore, Taiwan, and the Food and Agriculture Organization provide val uable
informati on on the producer and inmporter countries. Particul ar attention is
paid to the reciprocal trade of beche-de-mer between Hong Kong and Si ngapore.
An evaluation of the world sea cucunmber | andings and beche-de-mer production
is presented. Recent developnents include an expansion of the Hong Kong
mar ket due to increased demand by China, the inportance of Indonesia as a
maj or world producer, and an increase in the fisheries of Tropical Pacific
nations. This increase is best documented for New Cal edonia and Fiji. Ways
to improve the access and the reliability of the statistics for the sea
cucumber fishery are discussed, as is the potential for management of
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artisanal fisheries.

Condrey, Richard E. (198?). "Shrimp Popul ation Model s and Management
Strategies: Potentials for Enhancing Yields." Draft report,
Coastal Fisheries Institute, Center for Wetland Resources,
Loui siana State University, Baton Rouge, Louisiana 70803-7503

The use of models in managenment of the U.S. Gulf of Mexico shrinp
fishery is reviewed and deficiencies discussed. The historical use has been
primarily limted to a continuing reevaluation of two narrowly constructed
management measures that were designed to provide noderate increases in yield
Areas of major social or ecological concern and areas in which yield can be
dramatically enhanced have received little attention. Specific exanples
di scussed include wetland | oss, the use of TEDs, and the excessive growth-
overfishing that occurs in some states.

Condrey, Richard E., James G. Gosselink, and Harry J. Bennett (1972).
"Comparison of the Assim | ation of Different Diets By Penaeus
setiferus and P. aztecus." Fishery Bulletin, 70(4):1281-1292

Juvenil e penaeid shrinp showed high and conmparable assim | ation
efficiencies (80-85% on a variety of plant and ani mal diets. In genera
assim lation efficiencies for proteins and |lipids were consistently high; for
carbohydrates, low. Organic assim |l ation per gram organic weight of white
shrimp, Penaeus setiferus, proceeded at 3.7 ng hr-! on an axenic diatom and

8.4 mg hr't on an artificial diet. The assimlation efficiency was |ower for
shrimp feeding on the algal mat coating Spartina alterniflora than on two
components of the mat. Feedi ng mechani sms and probable natural diets are

di scussed as a basis for further study.

Congress (1996). Sust ai nabl e Fisheries Act. O An Act, 104'" Congress of the
United States of America, Second Session, Washington, D.C

An Act to amend the Magnuson Fishery Conservation and Management Act to
aut hori ze appropriations, to provide for sustainable fisheries, and for other
pur poses.

Conklin, James E. and Wl liam C. Kol berg (1996). Chaos For the Halibut? O
Marine Resource Econom cs, 9(2):159-182

A generalized method for analyzing stability potential in discrete time
renewabl e resource nodels subject to market driven harvest is discussed. Two
means by which harvest activity can influence dynam cal properties of
renewabl e resource nodels are identified: the @Qrowth factor Oand the market
response effect O The growth factor is a systematic influence on stability
tied to changes in the position of the bioeconom c equilibrium point along a
gi ven open access supply locus. The market response effect involves variation
in harvest in response to stock |evel changes. Enhanci ng the harvest response
by changing the slope of the demand schedule can thrust the nodel into
instability, chaos, and extinction without changing the bioeconom c
equi li brium point for the Pacific Halibut Fishery Model based on a nodified
di screte time version of the traditional Schaefer nodel. Enhanci ng harvest
response via slope preserving increases in market demand can push the nodel
into instability, chaos, and even extinction. Finally, simlar adjustments in
mar ket demand may be capable of elimnating instability and chaos rooted in
powerful intrinsic growth of the stock

Conrad, Jon M (1982). "Management of a Multiple Cohort Fishery: The
Hard Clamin Great South Bay." American Journal of Agricultura
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Econom cs, 64(3):463-474.

Thi s paper devel ops a reasonably general multiple cohort model and
derives conditions for optiml harvest and age structure based on a discrete
time control problemthat maxi m zes the present value of net revenues subject
to recruitment and spawning constraints. The model is applied to the hard
clam resource in Great South Bay, that is located on Long Island, New York.
The steady state optimumcalls for exclusive harvesting of the younger, and
nore val uable, "littleneck"” cohorts; |eaving the older, and | ess val uabl e,
"cherrystone" and "chowder" cohorts to specialize in regeneration.

Conrad, Jon M (1985). "Residuals Management: Di sposal of Sewage Sl udge
in the New York Bight." Marine Resource Econom cs, 1(4):321-345

Thi s paper discusses a problem facing New York and several other coasta
cities: how and where they should dispose of the sludge produced in the
treatment of municipal and industrial wastewater. A dynam c model of sludge
accumul ation is constructed that identifies conditions under which it is
optimal to [Cease and switch Oor dispose sinmultaneously at both near shore and
of fshore sites. Environnmental conditions in the New York bight are discussed
along with incidents occurring during the summer of 1976 that gal vanized
public concern over the amount and types of contam nants entering the bight.
Whil e sludge-related were not a major factor in either incident, the cost of
sl udge-rel ated degradation, particularly if inner bight fisheries were well
managed, is probably sufficient to warrant disposing of sludge at the nore
distant 106 mile site. It is important to institute ecol ogical and econom c
moni toring of both the offshore and near shore sites if the role of ocean
di sposal in residuals managenment is to be better defined

Conrad, Jon M (1987). "The Magnuson Fisheries Conservation and
Managenment Act: An Econom c Assessment of the First 10 Years."
Marine Fisheries Review, 49(3):3-12.

The Magnuson Fisheries Conservation and Management Act was enacted in
1976 and inplemented in 1977. In an analysis of data collected by the
Nat i onal Marine Fisheries Service one observes a significant increase in the
I andi ngs of fish and shellfish and in nom nal and real ex-vessel revenue. The
present val ue of net variable revenues for the 1968-76 period was esti mated at

$1.1 billion conpared with #3.8 billion for the 1977-85 period. The increase
in net revenues, however, appears to be declining due to the increase in the
nunber of vessels in the U S. domestic fleet. The time path for net revenues

suggests that the industry is headed toward a new (purely domestic) open
access equilibrium where revenue equals cost and the inputed value of the
resource is driven to zero (rent dissipation). It is well known that open
access results in welfare | osses to both consumers and the fishing industry.
If these welfare | osses are to be avoided, the eight regi onal management
councils and the Departnment of Commerce nmust adopt policies that will reduce
yield in the short run (thereby allowi ng stocks to increase) and efficiently
harvest optimumyield in the long run. Transferable quotas for single species
fisheries and transferable effort quotas (rights) in multispecies fisheries
are attractive because they encourage efficient (least cost) harvest and
afford flexibility in a world where the stocks of individual species are
subject to fluctuation. Discussion by |Ivar Strand.

Conrad, Jon M (1993). "Bioeconom ¢ Models of the Fishery." Presented
at the International Conference on Fisheries Econom cs, Os,
Nor way, May 26-28.

A survey on the recent literature on bioeconomcs in five sections;
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introduction and overview of commercial fishing, an open access nodel, harvest
and effort as control variables, two enmpirical studies on North Sea herring
and Pacific whiting, and contrasting with biological management techniques.

Conrad, Jon M and Richard Adu-Asamoah (1986). "Single and Multispecies
Systems: The Case of Tuna in the Eastern Tropical Atlantic."
Journal of Environmental Economics and Management, 13(1):50-68

The commercial tuna fishery in the Eastern Tropical Atlantic is based on
harvests fromthree species of tuna: Yellowfin, Skipjack, and Bigeye. Two
nmodel s are devel oped to exam ne the bioeconom cs of this fishery. |In the
first model, species are presumed ecologically independent and selectively
harvest ed. In the second model, two of the species (Yellowfin and Skipjack)
are assumed to be interspecific competitors and jointly harvested i ndependent
of the third species (Bigeye). Data on | andi ngs, effort, cost, and revenue
are assenmbl ed allowing esti mtes of the bioeconom c paranmeters for the nmodel
where all species are independent and selectively harvested. Open access and
bi oeconom c equilibria are identified for a combination of cost and di scount
rates. The pristine, open access, and bioeconom c equilibria are also
determ ned for the nmultispecies model based on parameters from the single
speci es (independent) nodels and pl ausi ble values for interaction and joint
production coefficients. Equilibria are compared, and management policies
froma single and nultispecies perspective are expl ored

Conrad, Jon M and Colin W Clark (1987). Nat ural Resource Econom cs.
Canbri dge University Press, Cambridge.

The text deals with resource allocation and optim zation, renewable and
nonr enewabl e resources, environmental management, and stochastic resource
model s in a dynami c context. It is intended to fill the perceived gap between
theoretical analysis and enpirical applications of that theory using the
solution to nunmerical problenms approach

Conrad, Jon M, Dale Squires, and JimKirkley (1984). "Lectures on the
Economi cs of Fisheries Production."” NOAA Technical Memorandum
NMFS F/ NWC- 60, U.S. Departnment of Commerce, National Ocean and
At mospheric Adm nistration, National Marine Fisheries Service
July, 93 pp.

These |l ectures are an attenpt to review the relatively recent advances
in dynam c nodeling and production theory as they relate to the economc¢
managenent of single and nmultiple species fisheries. They will also assess
the impediments to applying nodern production theory when estimting
bi oeconom ¢ parameters. The first lecture reviews the relationship between
the production function, the growth function, and the yield effort function
for the single species fishery and extends these concepts to the nmultispecies
fishery using the nmultiple output production function. |In the second |ecture
the early literature on fisheries production is reviewed. The assunptions
underlying duality based estimation techniques as they relate to nultispecies
production are exam ned in greater detail. The third lecture discusses recent
empirical work on the New England traw er fleet.

Conroy, Patricia D. and John R. Poffenberger (1986). "Estimated | nmpacts
of Texas Closure Regul ati on on Ex-Vessel Prices and Val ue of
Shrimp, 1983 and 1984." NOAA Techni cal Menmorandum NMFS- SEFC- 171
U. S. Departnment of Commerce, National Oceanic and Atnospheric
Adm ni stration, National Marine Fisheries Service, Southeast
Fi sheries Center, 75 Virginia Beach Drive, Mam , FL, February, 16

pp.
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The Fishery Conservation Zone (FCZ) off the coast of Texas has been
closed to shrinping since 1981 (md May to md July) to coincide with the
closure of the Texas territorial sea. These areas were closed to increase the
size of commercially harvested brown shrimp. The econometric analysis of
brown shrinmp supply-demand rel ati onships for three shrinp sizes (small: nore
than 67 tails per pound; medium 31-67 tails per pound; and large: |less than
31 tails per pound) estimated the changes in ex-vessel prices associated with
simul ated changes in | andings. The estimate 0.4 mllion pound increase in
I andi ngs due to the FCZ closure resulted in an increase in revenue of $6.7
mllion for May 1983 through April 1984. Prelim nary estimtes of the closure
effect for May-August 1984 show a decrease in landings of 0.8 mllion pounds
with an increase in revenue of $5.8 mllion. Changes in |andings and val ue
are due to the estimted decrease in catch of |ower valued small shrinp with
an increase in higher valued medium and | arge shrinmp. The conbined cl osure of
the Texas territorial sea and the Texas FCZ in 1983 was estimated to have
increased brown shrinp | andings by 3.5 mllion pounds, with a resulting
increase in revenue of $31.7 million for May 1983 through April 1984.

Considine, T.J., T.D. Mount, and T.J. Tyrrell (1980). "The Application
of Linear Logit Models to |nput Demand Studies: A More Genera
Formul ation." College of Agriculture and Life Sciences at Cornel

and the Agricultural Experiment Station at the University of Rhode
Island Contribution #1970.

Li near logit nodels have been criticized by t.H Oum (1979) on the
grounds that they inply rigid a priori restrictions of the cross-price
elasticities and on the elasticities of substitution. The purpose of this
paper is to show that Oum's results are attributed solely to the restrictive
nodel specifications identified by the author and not to the analytica
properties of linear logit models. A nmore general formulation of a
mul tinom al | ogit model for cost shares is presented, and with this
specification, the price elasticities and elasticities of substitution do not
depend on the selection of the base node. Furt hernore, predicted expenditures
are al ways positive. In addition, the adding up properties that are
characteristic of a multinom al problem are automatically satisfied. The
nodel al so provides considerable flexibility since the inclusion of
noneconom ¢ expl anatory vari ables does not affect the econom c properties of
t he nodel .

Coogan, Colleen (1995). Onci dental Take Statenment. O Southeast Regiona
Office, National Marine Fisheries Service, 9721 Executive Center Drive,
North, St. Petersburg, FL, Decenber, 3 pp

Incidental take level and ternms and conditions necessary to mnim ze and
nonitor takes in the swordfish longline fishery are established

Coogan, Colleen (1996). Onci dental Take Statenment. O Southeast Regiona
Office, National Marine Fisheries Service, 9721 Executive Center Drive,
North, St. Petersburg, FL, December, 3 pp

Incidental take level and terms and conditions necessary to mnim ze and
moni tor takes in the drift gillnet fisheries are established.

Cook, B.A. (1988). "Discount Effects and Canada's PACI FIC Hali but
Fishery." Marine Resource Econom cs, 5(1):71-77.

In a recent edition of this journal, we undertook a static bioeconomc
anal ysis of Canada's Pacific halibut fishery, and optimal harvesting |evels
were established according to different optim zing criteria, including the
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maxi m zati on of the sum of inframarginal and resource rents, the maxim zation
of the social surplus, and the maxim zation of resource rent. This paper
extends the analysis to a dynam c frameworKk.

Cook, B.A. and Parzival Copes (1987). "Optimal Levels for Canada's
Pacific Halibut Catch." Marine Resource Economics, 4(1):45-61

The exclusion from U. S. waters since 1981 has greatly reduced the
harvest potential for Canada's Pacific halibut fleet, making it particularly
i mportant that halibut resources in the Canadian zone be exploited at opti mal
|l evel s. This paper provides a bioeconom c analysis of the joint-stock fishery
in Area 2 convention waters. Usi ng Canadi an cost and revenue rel ationships,
opti mal harvesting levels are established according to three different
criteria, including not only the maxim zation of resource rent, but also the
maxi m zation of a nore inclusive social surplus and the maxi m zati on of
benefits for the harvesting sector. Esti mates are made of hali but demand, as
well as yield-effort and cost-effort relationships to calculate the various
optima. The inplications of this analysis for a Canadian fleet confined to
t he Canadi an 200 mle zone of Area 2 are then discussed.

Cook, Harry L. and M Alice Murphy (1971). "Early Devel opment Stages of
t he Brown Shrinp, Penaeus aztecus lves, Reared in the Laboratory."
Fishery Bulletin, 69(1):223-239.

The larval and first postlarval stages of the brown shrinmp, Penaeus
aztecus lves, reared from eggs spawned in the |laboratory, as well as the eggs
themsel ves, are described and illustrated. The larvae and first postlarva are
compared with those of the pink shrinmp, P. duorarum Burkenroad, and white
shrimp, P. setiferus (Linn.).

Cook, Jonathan and Ali Hashim (1994). "Fiscal Alternatives for the
Fi sheri es Sector." Draft, EPCS Econom c Paper No. 4, Third
Fi sheries Project, Fisheries Econom cs and Statistics Program
Economi ¢ Pl anni ng and Coordination Section, Mnistry of Fisheries
and Agriculture, Male, Republic of Maldives, November, 33 pp

This study reviews the Maldives' overall fiscal situation and assesses
the likely contribution of the fisheries sector in the mediumterm Options
for increasing revenues are discussed. The main recommendations are (1) the
current exenption of fishing vessels from paying the vessel registration fee
shoul d be elimnated; (2) The 120 day rule should |ikew se be elimnated. A
parallel regulation to ensure continued provision of |andings data to the
island clerks would be required, with loss of the fishing license inmposed as a
sanction in the event of non-reporting; (3) MFCO currently provides about 40
percent of the catching sector's fuel supplies. The conmpany has recently been
granted exenption from fuel excise. Since this will provide an unfair
advant age conpared to privates sector suppliers, it is suggested that the
exenmption be extended to all fuel supplies to the fishing industry; (4) Wile
an export tax on processed fish represents a straight forward nmethod of
revenue generation it is not recommended, based on both economic efficiency
and social criteria. Overall, the government's options with respect to
increasing revenues fromthe sector appear to be Iimted

Cooke, Larry (1985). "Introduction." Chapter 1 in Estimtes of
Undi scovered, Econom cally Recoverable Ol and Gas Resources for
the Quter Continental Shelf as of July, 1984. U.S. Departnment of
Interior, Mnerals Management Service, Washington, D.C., pp. 1-19

This report presents estimtes of the undiscovered econom cally

140



recoverable oil and gas resources for Federal offshore areas and describes the
met hodol ogy used to derive them

Cooper, Christopher (1991). "Shrimpers Search for |nexpensive and
Sinpl e Fish Excluder." National Fisherman, January: 40-43

Shrimpers on the East and Gulf coasts have been given a three year
breat her. They have until at |east 1994 to develop a way to reduce finfish
bycat ch.

Coot er, Robert and El hanan Hel pman (1974). "Optimal Income Taxation for
Transfer Payments Under Different Social Welfare Criteria." The
Quarterly Journal of Econom cs, (Nov):656-670.

The distributive branch of government must calculate the income tax for
opti mal redistribution by maxim zing a social welfare function constrai ned by
technol ogy and the announcement effects of the tax. A partial equilibrium
anal ysis that takes into account the announcenment effect upon work effort
shows that the marginal tax rate that is optimal for any particul ar socia
wel fare function increases with inequality in the distribution of productive
skill. The ranking of social welfare functions by size of optiml margina
tax rate was Rawls > Nash > Bentham > Elitist, regardless of the distribution
of productive skill or the elasticity of substitution. The inverse of this
ranking did not always correspond to the ranking of social welfare functions
by the size of the Gini coefficient. The social welfare function inplicit in
actual U.S. governnent transfer activity under Musgrave's best assunption and
the intermediate ability distribution was democratic, as predicted by the
medi an rul e.

Copes, P. (1970). "The Backward-Bendi ng Supply Curve of the Fishing
I ndustry."” Scottish Journal of Political Economy, 17(1):69-77

The econom c theory of fisheries has enphasized the common property
nature of the fishery resource that generally leads to an over exploitation
and di ssipation of the rent that the resource could have yielded. The
literature stresses on the supply side the relationship of output to the
ampunt of fishing effort and hence to cost. But the consequences of these and
other relationships in terms of conventional supply and demand anal ysis do not
appear to have been treated exhaustively. This article denmonstrates that the
long run supply curve of a fishery may be expected to exhibit a negative sl ope
for higher price ranges. A few of the consequences of this phenomenon are
expl or ed.

Copes, P. (1972) "Factor Rents, Sole Ownership, and the Optinum Levels
of Fisheries Exploitation.” The Manchester School, 40:145-163

Econom c theory as applied to common property resources such as
fisheries holds that rents will be dissipated resulting in |osses to society
usi ng maxi mum net econom c yield as a measurement criteria. This article
applies conventional welfare maxim zation to bal ance the considerations of
resource rent with that of conmpeting social benefits that may be derived from
the exploitation of a fishery; focusing on consumer and producer surplus
accruing to factors other than the fishery resource itself.

Copes, P. (1986). "A Critical Review of the Individual Quota as a
Device in Fisheries Management." Land Econom cs, 62(3), pp. 278-
291.

The aut hor presents many sound argunents agai nst the use of individua
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quotas as a fisheries management instrument citing the results of actua
applications. I ndi vi dual quotas are not useful in the fisheries
"rationalization" process unless they are transferable. However i ndividua
transferable quotas have unsightly equity and income reallocation effects.
The question that remains unanswered in the paper is whether ITQ s are
preferable to the common property or open access fishery scenario.

Copes, Parzival (1997). "Social |Inmpacts of Fisheries Management Regi mes
Based on | ndividual Quotas." In Gisli Palsson and Guthrun
Petursdottir (eds.), Social Inplications of Quota Systems in
Fi sheries, 61-90. Proceedi ngs of the Workshop on Socia
I nplications of Quota Systens in fisheries, Vestman I|sl ands,

I cel and, May 1996, Copenhagen: Nordic Council of M nisters.

The objective of this paper is to present an analytical description and
classification of observable impacts that individual quota (1Q reginmes my
have on social conditions affecting fishers and fishing commnities. The
pursuit of greater net benefits to society that is the purported purpose of 1Q
regi mes, suggest conpatibility with a general goal of greater social welfare
However, there are a number of reasons why 1Q regines may fail in this regard
and instead may be the cause of adverse impacts on social welfare. Three
reasons are conceptual exclusion, conventional disregard, and injection of

negative externalities. In choosing a fisheries management system the
chall enge now is to reach consensus on a nultiobjective decision-mking
process which will give agreed weights in trading off measures of econom c

efficiency and social desirability that need to be taken into account.

Corbett, M chael G (1970). "Machine for Separating Northern Shrinmp,
Pandal us borealis, from Fish and Trash in the Catch." Fishery

Industrial Research, 6(2):53-62

Because of the |abor required in separating northern shrimp fromthe
unwant ed conponents of the catch that are taken along with it, this valuable
resource in the Gulf of Maine is not harvested to the extend possible
Consequently, a machi ne was devel oped to separate the shrinp fromthe bul k of
groundfi sh and ot her species taken in traw catches during exploratory and
commerci al fishing. Its use elimnates the | aborious task of sorting the
catch by hand. Yet the separator recovers about 95 percent of the shrinmp that
are fed into it, while elim nating about 90 percent of the trash

Corkett, C.J. (1997). Managi ng the Fisheries By Social Engineering: A Re-
Eval uati on of the Methods of Stock Assessment. 0O J. Appl. Ichthyol
13:159-170.

This paper criticizes the management of the world B fisheries that are
based upon the use of positive predictions derived from fisheries nodels, an
instrumentalist approach that is illustrated by the practical application of
Gr aham Schaefer nodels constructed according to the verificationist 8 view of
sci ence. It is proposed that Karl Popper B technol ogical social science,
designed to solve problems of social tradition of which overfishing is an
exampl e would fill this lacuna. This technology would enploy the services of
a social engineer, a nmodern fisheries manager, who should use the pre-
scientific method of trial and error and the negative guidance of bold pattern
predications to re-evacuate the institutions of fisheries management.

Cornes, Richard and Todd Sandler (1983). "On Comons and Tragedies."
Ameri can Econom c Review, 73(4):787-792.

Thi s paper extends the study of the commons to include a nonzero
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conjectural variation regarding what one exploiter thinks will be the effect
of his exploitation on the exploitation efforts of others. The resulting
anal ysis indicates that the degree of over- or underexploitation of the
commons depends on the particul ar conjecture and the underlying technol ogy.
For a representative commons model we show that consistent conjectures, those
that conformwith reality, cannot characterize standard Nash equilibria.

Addi tionally, non-Nash behavior is shown to be inconsistent in all but one
case, a case corresponding to zero profits even in the instance of a finite
nunmber of firms.

Cornwel |, Christopher and Peter Schm dt (1996). Broduction Frontiers and
Ef ficiency Measurement. [0 Chapter 32 in The Econonetrics of Panel Data
A Handbook of the Theory with Applications, 2" Revised Edition,
Dordrecht: Kluwer Academ c Publishers.

This chapter concentrates on the estimtion of production frontiers and
t he measurement of technical inefficiency relative to them

Costanza, Robert and Stephen C. Farber (1986). "The Econom c Val uation
and Management of Wetlands." Presented at the National Wetl and
Synmposi um on M tigation of Inmpacts and Losses, October 8-10,

I nternational Hotel, New Orleans, LA.

A willingness-to-pay and energy analysis valuation techniques were used
to estimate the value of an acre of Louisiana wetl ands. It seens clear that
no amount of effort will produce very precise estimtes of wetland val ues and
we suspect this is also the case for several other classes of natura
resources. One school of thought holds that until precise estimtes of
wet | and val ues are avail able we should not attenpt to evaluate these resources
at all, or should use only the market price. A second school holds that

wet | ands are priceless, their real value can never be even inprecisely
quantified and we should therefore spare no expense in preserving them W
contend that there are rational methods for dealing with this inprecision and
uncertainty without taking either of these extreme positions. W elaborate a
Wet | ands Trust Fund system that would solve nost of the problens.

Coste, Sharon (1995). "News Release." South Atlantic Fishery
Management Council, 1 Southpark Circle, Suite 306, Charleston
S.C., February, 16.

Update on issues affecting the south Atlantic fisheries. Li ve Rock
Aquacul ture permt system approved by Council. Weckfish TAC status quo
mai nt ai ned. Rock shrinp final action deferred

Cox, D.R. (1970). The Analysis of Binary Data, Chapman and Hall, London

Thi s monograph concerns the analysis of binary or quantal data, i.e.
data in which an observation takes one of two possible forms, e.g. success or
failure. The central problemis to study how the probability of success
depends on expl anatory vari abl es and groupings of the materi al

Coxhead, lan and Sisira Jayasuriya (1995). Mrade and Tax Policy Reform and
the Environment: The Economics of Soil Erosion in Developing Countries. O
American Journal of Agricultural Econom cs, 77(3):631-644.

The wi despread view that trade reformis bad for the environment has
rarely been subjected to close scrutiny. In a devel opi ng country model we
trace general equilibriumimpacts of tax and tariff policy changes on upl and
resource allocation and, by implication, on the rate of erosion. Our analysis
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hi ghlights the role of domestic market |inkages as conduits between | ow and
and upl and econom es. When economy wi de effects are taken into account,
indirect polices such as tariff refornms may in some cases provide better means
for reducing upland erosion than would direct environmental policies.

Crabbe, Philippe J. (1983). "The Contribution of L.C. Gray to the
Econom ¢ Theory of Exhaustible Natural Resources and Its Roots in
the History of Econom c Thought." Journal of Environnmental
Economi cs and Management 10:195-220.

This paper opens with an assessment of natural resources economcs up to
1913-14 when Gray published two pioneering articles in natural resource
econom cs (Part 1). an in depth study of Gray, weighing his contribution to
the m croeconom ¢ theory of the mne and the macroeconom c theory of
conservation against current literature, constitutes the main body of the
paper (Part 11). Gray and Hotelling's contributions to the theory of the m ne
are compared (Part 111). The paper concludes with a conparison drawn between
the author's findings and the scant attention previously paid to Gray's
contributions to natural resource econom cs.

Crabbe, Philippe J. and Ngo Van Long (1989). "Optiml Forest Rotation
under Monopoly and Conpetition.” Journal of Environmenta
Economi cs and Management, 17:54-65

The two main propositions of the paper establish sufficient conditions
for the optimal rotation to be invariant to market structure whether
monopolistic, competitive, or maxim zing the tenporal sum of consumer's
surpluses. A corollary to the second proposition yields sufficient conditions
for the monopolistic rotation to be actually | onger than the competitive one

Cragg, John G. (1971). "Some Statistical Models for Limted Dependent
Variables with Application to the Demand for Durable Goods."
Econonetrica, 39(5):829-844.

Several models for limted dependent variables are exam ned. Estimation
in and discrimnation among the various nmodels are considered, followed by a
smal | sanmpling experiment into the procedures and an exanple of their
application.

Cramer, Deborah (1995). "Troubled Waters." Atlantic Monthly, June: 22-
26.

Throughout the world fisheries have been ravaged to near extinction. A
|l ook at one of the nost badly depleted sites: to save it, thousands of
fishermen will have to lose their jobs.

Crean, Kevin and David Symes (1994). "Social Objectives, Social
Research and the Recalibration of Management Policies in
Fi sheries: The Case of the European Union." C.M 1994/ T:21
I nternational Council for the Exploration of the Seas, Annua
Sci ence Conference, St. John's Newfoundl and, Canada, Septenber.

W thin most fisheries policies, social objectives have hitherto been
unstated, non-specific or unprioritized. The policies have, in effect, been
driven by conservation and economcally orientated goals. Trends in the North
Atl antic fisheries have necessitated the down scaling of fishing effort and
the schemes for reducing fishing capacity carry profound inplications for the
soci al welfare of fishing communities and fishery dependent regions. Wthin
t he European Union's Conmmon Fisheries Policy, serious consideration is now
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being given to the formulation of social objectives. A key question is
whet her those objectives should be internalized within the fisheries
managenent strategies or remain externalized and devolved to other policy

sectors (social policy, regional policy, etc.). The paper explores the scope
for incorporating social objectives in alternative management strategies and
devel ops an agenda for policy related social science research. It draws upon

the proceedi ngs of an European Union funded international workshop held in
Brussels in May, 1994.

Criddle, Keith R., and Arthur M Havenner (1989). "Forecasting Halibut
Bi omass Usi ng System Theoretic Ti me-Series Methods." Anmerican
Journal of Agricultural Econom cs, (May):422-431

A new procedure introduced by Masanao Aoki uses the ideas of |inear
systens theory to identify and estimte time-series models. A slightly
nmodi fi ed version of this procedure is used to forecast halibut biomass in
total and by regul atory area and subarea, and the out-of-sanple forecasts are
eval uated for eight years. All models produce highly accurate forecasts of
bi omass, with errors well within the bounds required for setting catch limts
in the followi ng year.

Cronin, Francis J. (1982). Val ui ng Nonmar ket Goods Through Conti ngent
Mar ket s. Prepared for the U. S. Environmental Protection Agency by
Battelle, Pacific Northwest Laboratory.

To estimate the value of public good externalities and thus determ ne
their efficient |evels of production, several researchers have recommended the
use of interview techniques. In fact, contingent market valuations of
externalities have recently been enmployed in studies of recreational activity
and visibility. Furt hernore, because of the limtations inherent in other
techni ques and society's increased concern with allocation efficiency,
contingent market valuation is likely to become an inportant tool in
determ ning the types and | evels of public goods produced

Despite the recent spate of studies employing contingent narkets,
uncertainties remain regarding the existence and inpacts of biases often

associated with this technique. I ncl uded among these are hypothetical bias,
strategic bias, information bias, and interviewer bias. If the results of
contingent market valuation are to be credible, the uncertainties surrounding
t hese biases must be resol ved. If no biases exist, no actions need be taken

i f biases do exist, however, methods to mtigate their inpacts or to estimte
their influences must be devel oped

This paper estimates the extent and significance of three biases
associ ated with contingent market analysis - strategic bias, information bias,
and interviewer bias. The contingent market analyzed is that for inproved
water quality. The values househol ds place on inproved water quality are
obtained froma random sanpl e of al most 2,000 househol ds in Washington, D.C
met ropolitan reach of the Potomac River. Thus, the analysis also provides
i nformati on necessary to select the optimal level of water quality.

The findings indicate that the value attached to improved water quality
is substantially higher than that estimated in prior studies. Perhaps of nore
general inmportance, the findings support the hypothesis that respondents
engage in strategic behavior. Respondents who were given incentives to bias
their reveal ed value downward were found to have mean bids significantly | ower
t han househol ds who were given incentives to bias their reveal ed val ues
upward. In addition, statistically significant evidence supporting the
exi stence of both information and interviewer bias was found.

Crookshank, Steven L. (1991). "The Econom cs of Wetland Val uation."”
Report prepared for the National Marine Fisheries Service
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This report describes the basic concepts of economcs and the tools used
to answer the question of how nuch wetl ands should be preserved and what is
the value of the land in its natural state, and the methods used to estimte
demand curves for wetlands. These methods are then divided into those that
adhere to economi c theory and those that were devel oped outside of the
paradi gm of econom cs.

Cropper, Maureen L. (1988). "A Note on the Extinction of Renewable
Resources. " journal of Environmental Econom cs and Managenent,
15: 64-70.

Thi s paper presents two sets of conditions under which a sole owner of a
renewabl e resource stock who maxi m zes a nonlinear benefit function would find
it more profitable to harvest the stock to extinction than follow a continuous
harvesting strategy. \When the m nimum vi able resource stock is positive
extinction is optimal as long as the initial resource stock is sufficiently
smal |, regardless of the discount rate. When the m ni mum vi abl e resource
stock is zero and the discount rate exceeds the growth potential of the
speci es extinction is optimal for sufficiently small initial stocks.

Cropper, Maureen L. and Wallace E. Qates (1992). "Environmental
Economi cs: A Survey." Journal of Economic Literature, 30(2):675-
740.

The evolution of environmental policy has inevitably brought econom c
issues to the fore. Our survey of environmental economics is structured with
an eye toward its policy potential. For this purpose, we have tried to
di stingui sh between environnmental econom cs that deals with (1) the regul ation
of polluting activities and (2) the valuation of environmental anenities and
natural resource econom cs that deals with the intertenporal allocation of
renewabl e and nonrenewabl e resources

Crothers, Grant T. (1986). "Individual Transferable Quotas: the New
Zeal and Experience." Draft Report, Mnistry of Agriculture and
Fi sheries, Wellington, New Zeal and

A historical overview of fisheries management in New Zeal and with
speci al enmphasis on individual transferable quotas. The introduction of 1TQ
established long term econom c principles which have created a new fisheries
management environnment. W thin certain conservation constraints, allocation
of fisheries resources is now |largely dictated by market forces. To
appreci ate New Zeal and's market oriented management approach, it is necessary
to view the commercial fishery in its physical and historical context.

Crouch, Ben M (1989). "Mexican Shrinmp, Texas Shrimpers, and Maritime
Conflict: The Creation of a White Collar Crinme." Devi ant
Behavi or, 10:211-232.

Though not its specific intent, the 1981 anendment of the Lacey Act
transformed a traditional practice anong south Texas shrinpers-fishing in
Mexi can waters--into a violation of federal maritinme | aw. Prior to the
amendment this practice was overl ooked by U. S. authorities and only
sporadically controlled by Mexican authorities. Federal strategies for Lacey
Act enforcement in the northern Gulf of Mexico and shrinmper reactions to them
led to an escal ation of conflict between U.S. fishermen and authorities.
Drawi ng on official documents and extensive interviews with both shrinmpers and
federal agents, the analysis exam nes federal authority and shrinmper
interaction over time and applies Turk's theory of normative-legal conflict to
explain the course of that interaction.
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Crouse, Deborah T., Larry B. Crowder, and Hal Caswell (1987). B St age-Based
Popul ati on Model for Loggerhead Sea Turtles and Inplications for
Conservation. 0O Ecol ogy, 68(5):1412-1423.

Management of many species is currently based on an inadequate
under st andi ng of their popul ation dynam cs. Lack of age specific demographic
information particularly for long lived iteroparous species, has inpeded
devel opment of useful nodels. We use a Lefkovitch stage class matrix nodel,
based on a prelimnary life table devel oped by Frazer (1983), to point to
interimmanagement measures and to identify those data most critical to
refining our know edge about the population dynam cs of threatened | oggerhead
sea turtles (Caretta caretta). Popul ati on projections are used to exam ne the
sensitivity of Frazer B |life table to variations in parameter estinmtes as
well as the likely response of the population to various managenment
alternatives. Current management practices appear to be focused on the | east
responsive life stage, eggs on nesting beaches. Alternative protection
efforts for juvenile | oggerheads, such as using turtle excluder devices (TEDs)
may be far nore effective.

Crowl ey, Thomas J. (1996). "Remembrance of Things Past: Greenhouse
Lessons from the Geol ogical Record.” Consequences, 2(1):3-12

Were the earth to warm by the 2° C given in the m ddle range of the
consensus projections of the Intergovernmental Panel on Climte Change, the
mean surface tenperature would climb to higher values than any known in the
last two mllion years. Were the amount of carbon dioxide in the air to
doubl e, the surface tenperatures would rise even higher. W have now consunmed
about 5 percent of the total reservoir of fossil fuels, predom nantly coal
that is still in the ground. Wre we to burn all or nost of what remains, the
carbon di oxide released to the air could drive gl obal surface tenperatures to
|l evel s | ast known about 100 mllion years ago, at the tinme of the dinosaurs.
Whil e questions remain regardi ng possi ble, ameliorating feedbacks from ot her
elements of the climte system all that is known fromthe record of the past
confirms a direct connection between greenhouse gases and surface tenperature

Crutchfield, James A. (1956). "Common Property Resources and Factor
Al l ocation." Canadi an Journal of Econom cs and Political Science
22(3):292-300.

Two recent articles by Gordon and Scott present an interesting analysis
of the conditions for econom ¢ maxim zation in a renewable resource industry
the primary raw material for which is drawn from the public domain. MWhile
their criticismof the concepts that now govern fishery conservation prograns

will be generally accepted among the handf ul of econom sts dealing with the
fishing industry, some aspects of the problemcall for additiona
consi deration. In this paper | should like to el aborate and nodify the

general outlines of the analysis, largely in terms of a specific and inmportant
case: the Pacific halibut fishery.

Crutchfield, James A. (1961). "An Econom c Evaluation of Alternative
Met hods of Fishery Regulation."” Journal of Law and Econom cs
4:131-43.

The time is ripe to take a careful | ook at our techniques of fishery
managenment from the standpoint of their economic effects. Accepting without
further inquiry the fact that rational utilization of the major Pacific Coast
fish populations requires limtation of fishing mortality, let us turn to two
equal ly significant questions: how can this limtation of catch be made
effective, and which of the alternative methods will mnimze the |ong run
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cost of any given |level of output selected?

Crutchfield, James A. (1973). "Econom c and Political Objectives in
Fi shery Management. Trans. Am _Fish. Soc., 102(2):481-491

On the ground that no discussion of objectives is meaningful except in
terms of their inherent social goals and of our actual capacity to achieve
them this paper is somewhat broader in coverage than its title suggests.
Section Il reviews the changes in attitude toward the objectives of fishery
managenment over the past decade and indicates the need for further devel opment
in this critical area. The third section evaluates briefly recent extensions
of the bioeconomic theory of fishing under open entry and under
institutionally constrained conditions. The final section deals with changes
in the political and adm nistrative environment, with particular reference to
modi ficati on of objectives and of management techniques in specific prograns.

Crutchfield, James A. (1979). "Econom c and Social Inplications of the
Main Policy Alternatives for Controlling Fishing Effort." J.
Fish. Res. Board Can., 36:742-752

Di scussi on of the need for economic rationalization has led to
increasing interest in alternative strategies to control fishing effort in
efficient ways. Three basic alternatives are considered: taxation, control of

fishing inputs ("limted entry"), and direct limtation of output through

i ndi vi dual fisherman quotas. Each is analyzed in ternms of specified elenments
of econom c efficiency, distribution effects, freedomto choose fishing

met hods and strategies, and adm nistrative feasibility. It is noted that in

practice all would be used in combination with other direct measures to assure
flexible control over fishing mortality. A nunber of common objections to
econom c rationalization of open access fisheries (e.g. creation of nonopoly
power, unenploynment, failure to reduce consumer prices, and nonnonetary val ues
associated with fishing) are analyzed and rejected as largely invalid. Wile
the inherent short-terminstability of commercial fishing and data probl ens
preclude any " maxi m zing" model of a rationalized fishery, the prospects for
wor kabl e programs | eading to i mproved economi c performance without adverse
soci etal inmpacts are excellent.

Crutchfield, J.A. and G ulio Pontecorvo (1969). The Pacific Sal mon
Fisheries, A Study of Irrational Conservation. Resources for the
Future, Johns Hopkins Press, Baltimre, Maryl and

This book denmonstrates the consequences of open access and irrationa
conservation, devel ops a nmodel that can be used in other case studies, and
sets the framework for control of access and for the establishnment of
effective conservation rules and efficient econom c measures.

Crutchfield, J.A. and A. Zellner (1961). "Econom c Aspects of the
Pacific Halibut Fishery." Fishery Industrial Research, Vol 1., No.
1, Washington D.C.: U S. Department of Interior. 173 p

Under international regulation by the Canadi an and United States
governments, the Pacific halibut fishery, that once faced depletion, has been
restored to a high level of productivity. Although the stocks of halibut now
are adequately protected, econom c weaknesses in the fishery pronpted the
study reported here that discusses the basic theory of the regulation
analyzes its economc effects, and presents the conclusions drawn fromthe
analysis and their inplications for public policy.

Crutchfield, Stephen R. (1986). "Personal Conputer Sinmulations of Two
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New Engl and Trawl Fisheries." Fisheries Research, 4:157-165.

This paper outlines the basic conponents of two personal conputer based
bi oeconom ¢ sinulators for New England otter trawl ers and presents sel ective
results illustrating their use for policy analysis. It has proved difficult
to nonitor the econom c status of conmmercial fisheries because of technical
bureaucratic and cost considerations associated with survey procedures, and
the difficulty of timely acquisition of biological and harvest data. The
aut hor has devel oped an alternative approach that combines information from
vari ous data bases, including periodic surveys, and integrates themin a
budgeti ng or econom c engi neering approach. The result of these adaptations
is a tool useful for extension education as well as for research policy
eval uati on.

Crutchfield, Stephen R. (1986). "The Off-Farm | nmpacts of Agricultural
Runoff on Commercial Fisheries." Report prepared for presentation
at the Annual Meetings of the Western Econom ¢ Associ ation,
Vancouver, July, 43 pp.

To date, little empirical or theoretical work has been done on the
external inmpact of agricultural activities on marine comrercial fisheries. I'n
part, this has been due to the difficulty of establishing quantifiable |inks
bet ween the two sectors. |In this paper, we present a prelimnary analysis of

the effects of agricultural nonpoint source pollution on commercial fishing
an indication of the magnitude of the problem and a conceptual framework with
which to address this issue

Crutchfield, Stephen R. (1986). "U.S. Demand for Selected Groundfish
Products, 1967-80: Comment." Anmerican Journal of Agricultura
Economi cs, 68(4):1018-1020.

Criticisms of Tsoa, Schrank, and Roy (1982) paper on groundfish demand.

Crutchfield, Stephen R. (1987). "Devel opnent and Application of
Fi nanci al Simulators for the Fishing Industry." Conputers and
El ectronics in Agriculture, 1:309-3109.

This paper outlines the basic conponents of the vessel simulator for
otter trawlers and presents selective results illustrating its use for policy
anal ysi s. It has proven difficult to monitor econom c status of commerci al
fisheries because of technical, bureaucratic, and cost considerations
associated with survey procedures and the difficulty of tinmely acquisition of
bi ol ogi cal and harvest data. The author has devel oped an alternative approach
that combines information from vari ous data bases, including periodic surveys,
and integrates themin a budgeting or 'econom c engineering' approach. The
result of these adaptations is a tool useful for extension education as well
as for research policy evaluation. As an exanple the sinulation programis
used to evaluate the econom c performance of the New Engl and otter trawl
fishing fleet during the period after the 200 mile |limt was imposed. Other
applications are suggested for financial advisors and investors.

Crutchfield, Stephen R. and John M Gates (198?). "The Inpact of
Ext ended Fisheries Jurisdiction on the New England Otter Trawl
Fleet." Draft Report, Department of Resource Economi cs

Uni versity of Rhode I|sland, Kingston, RI
Prior to the enactment of the Fisheries Conservation and Management Act

of 1976, it was widely anticipated that extension of fisheries jurisdiction to
200 mles by the United States would result in substantial economi c benefit to
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the domestic fishing industry. This paper exam nes the econom c consequences
of extended jurisdiction on the New England otter trawl fleet. The
traditional analyses of exploited fisheries show that in the absence of
controls on entry into the donestic fishery exclusion of foreign fleets wil
only yield tenporary econom c¢ surpluses as rents will eventually be dissipated
by additional domestic fishing effort. Using a sinulation program for this
fishery, revenues and costs for representative vessels from four major New
Engl and ports from 1976 to 1982 are cal cul ated, and net econom c returns to
owners, captains, and crew are estimated. For three of the four ports

consi dered, the estimated real econom c surplus for the typical vessel peaked
in 1977-78 and declined dramatically through 1982. While this result is
consistent with rent dissipation through overfishing, other factors indicate
that this decline in econom c surplus may be due to exogenous factors.

Crutchfield, Stephen R. and John M Gates (1985). "The Inpact of
Ext ended Fisheries Jurisdiction on the New England Otter Trawl
Fleet." Marine Resource Econom cs, 2(2):153-173.

During the introduction of the Magnuson Fisheries Conservation and
Management Act (MFCMA) of 1976 it was widely anticipated that extension of
fishery jurisdiction to 200 mles by the United States would result in
substantial econom c benefits to the domestic fishing industry. The
traditional analyses of exploited fisheries show that in the absence of
controls on entry into the domestic fishery, exclusion of foreign fleets will
only yield tenporary econom c rents which will eventually be dissipated by
addi ti onal donmestic fishing effort. This paper exam nes post-MFCMA trends for
the New England Otter Trawl fleet to determ ne the extent to which this
hypot hesi s hol ds. By using a simulation programfor this fishery, revenues
and costs for representative vessels from four major New England ports from
1976 to 1982 were cal cul ated and factor rents to owners, captains, and crew
wer e estimt ed. For three of the four ports considered, the estimted rea
econom ¢ surplus for the typical vessel peaked in 1977-1978 and declined
dramatically through 1982. While this finding indicates that sonme of the
potential rents fromthe fishery may have been dissipated by a substantia
increase in fleet size, other indicators show that this decline in econom c
surplus may have been due to exogenous factors and not rent dissipation as
predi cted by standard nodels.

Cumber | and, John H. (1987). "Need Econom c Devel opment be Hazardous to
the Health of the Chesapeake Bay?" Marine Resource Econom cCs,
4:81-93.

Thi s paper adds environnmental and mass bal ance rel ationships to an
econom ¢ nodel to explore the welfare inplications of alternative patterns of
regi onal devel opnment. It concludes that improvements in welfare can be
achi eved by selecting those types of economc activity that yield high ratios
of econom c benefit per unit of pollution generated. Met hods are exam ned for
achi eving selectivity in designing econom c devel opment prograns to capture
the benefits of devel opment while protecting environmental resources.

Cumm ns, Robert C., Jr. and Albert C. Jones (1973). "Di stribution of
Commerci al Shrinp off the Northeastern Coast of South American.”
Marine Fisheries Review, 35(3-4):31-35.

A report on the RV Oregon Il survey of the shrinp fishing grounds off
the coasts of Guyana, Surinam and French Guiana in June and July of 1972

Cummi ngs, N.J. and T.W Chewning (1986). "Recent Catch and Catch per
Unit of Effort of the Gulf of Mexico Red Snapper and Grouper
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Fi sheries."” National Oceanic and Atnmospheric Adm nistration
Nat i onal Marine Fisheries Service, Mam Laboratory, Coasta
Resources Division, 75 Virginia Beach Drive, Mam , FL, March, 36

pp.

This report provides 1) nom nal commercial |andings by U S. fishermen of
red snapper and groupers (groupers are unclassified as to species in the
reporting statistics except for warsaw grouper (E. nigritus) and jewfish (E.
itajara) fromthe Gulf of Mexico for 1962-1985, 2) estimtes of catches of red
snapper, red grouper, gag grouper, and black grouper by U S. recreationa
fishermen for 1978-1985, and 3) results of a prelimnary CPUE anal ysis of
daily fishing | ogs of recreational charterboats catching red snapper, red
grouper, gag grouper, and bl ack grouper.

Cumm ngs, R.G., D.S. Brookshire, WD. Schulze, and D.L. Coursey (1984).
"Val ui ng Environnmental Goods: A State of the Arts Assessnment of
the Contingent Valuation Method." USEPA research project #CR-
811077-01-0.

This report summarizes a |larger work by the authors that has as its
focus an assessment of the state of the art of the Contingent Valuation
Met hod.

Cunni ngham Jeffrey J. (1986). "Status of the Devel oping Fresh
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An assessment of the yellowfin tuna fishery in the southeastern United
States for the 1980-85 time period. Two major factors explaining the rise in
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i mprovement as a goal, care needs therefore to be taken if a sustainable
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longline fishery as an enpirical exanple. Using a revenue function approach
aggregation consistency is tested and rejected for all trip classifications.
Hence a policy maker relying on results generated fromthe trip |level nodel
woul d draw the erroneous conclusion that economi c factors do not influence
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and the nature of the welfare | osses that come about when each |imt is
stressed by growth.

Dalton, Rod (1995). "Options for Establishing an Interim Permt
Moratorium and Eligibility Criteria for the Atlantic Swordfish
Fi shery." Discussion paper, National Marine Fisheries Service
Hi ghly M gratory Species Division, 1315 East-West Highway, Silver
Spring, MD, January, 17 pp.
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This report presents an overview of the causes of hypoxia, the U S. areas of
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and earnings of fishing vessels in the Netherlands, Denmark, France, and the
United Kingdom  This harmoni zation will facilitate the devel opment of
sectoral fleet mpdels. Current costs and earnings investigations in the four
countries show big differences in calculation of the bottomline figure
Uniformity in collecting and cal cul ating costs and earnings is inmportant in
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