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Marine Recreational Fisheries 
Statistical Survey (MRFSS).

• Designed to estimate catch, effort and participation 
using a creel survey and an RDD survey.

• Economic data periodically collected using add-on 
surveys
– Expenditure/impact 
– Revealed preference valuation
– Stated preference valuation

• Conjoint
• Contingent valuation
• Contingent behavior

– Participation/demographic
– For hire cost earnings



Revealed Preference vs. Stated 
Preference Techniques

• RP Uses
– Damage assessment 
– Effects of closures
– Large regional or national total value 

estimates
• Limitations

– Little spatial/temporal variation in 
important policy variables

– Cannot predict effort changes
– Cannot predict substitution



What Is an SPCE?

• Current incarnation from marketing literature
• Decomposes a good into some or all of its attributes
• Asks respondents to choose or rank 2 or more goods 

with differing attributes
• Allows examination of changes in angler welfare 

based on changes in the attributes.
• Estimates changes in effort based on angler 

behavior – a key for assessing the economic impacts 
of policies.



Angler Utility

• Angler utility

• An angler will choose trip j if;

• Generalize to include sub-sets of the global 
choice set S;

( ) ( ) εε += jjjjj XVXU ,

( ) ( ) SkSjXVXV kjkjjj ∈∀∈+≥+ ,,εε

( ) ( ) SSSkSjXVXV iikkkjjj ⊂∈∀∈+≥+ ,,,εε



Potential Attributes

• Cost
– Travel or trip cost for recreational surveys
– Program or policy cost for non-use values

• Brand – species target in our recreational example
• States of nature attributes

– Air and water quality
– Catch and keep rates, etc.

• Policy attributes 
– Implicitly assumes two effects in utility – policy effect and 

outcome effect
– Some controversy here



Steps to Develop an SPCE

• Define Attributes
– Qualitative research driven
– Policy driven
– Theory driven

• Develop experimental design
• Test qualitatively and quantitatively
• Iterate



Experimental Design

• Seven, 3-level attributes across a paired 
choice experiment yields a full factorial 
with 85 million possible combinations.

• All 2nd order and higher effects can be 
estimated if a fractional factorial is 
balanced and orthogonal

• Balance and orthogonality difficult to 
achieve.



Model Estimation 

• Same exact modeling technique as revealed 
preference models – Random Utility Model 

• Angler’s discrete choice is examined with a 
conditional logit model

• Welfare calculations and effort changes 
predicted with parameterized model

• Technical details available from me or any 
one of the references at the end of this 
presentation



2000 Mail Add-On Survey



2000 Attribute Levels

• N = 8279 choices across 2154 individuals (avg. 3.84 choices per 
individual out of a possible 4)

Attribute Definition Ranges

{$5, $20, $30, $40, 
$55}

{1, 4, 6, 8, 12}
(fish)

Summer flounder smaller than a 
minimumsize limit must be released.

{12, 14, 15, 16, 18}

(inches)
{2, 5, 8, 11, 14}

(fish)

{Below Average,
Average,

Above Average}

{0, 1, 3, 6, 10}
(fish)

Cost of traveling to a site Includes gas, wear and tear on your vehicle 
and other expenses you might have from 
traveling to and from a fishing access site 
(such as tolls, ferry fees, and parking fees). 

Bag limit for summer flounder The most summer flounder an angler can 
legally keep per day of fishing.

Likely Number of summer flounder of 
legal size

Anglers also are never sure of the size of 
summer flounder they will catch.  

Minimum size limit for summer 
flounder

Likely catch of summer flounder Anglers never know exactly how many 
summer flounder they will catch when they 
take a trip.  However, they often have an 

Likely fishing success for all other 
species

When taking a trip, anglers might also be 
interested in catching species besides 
summer flounder.  Fishing success refers to 
the expected number of fish caught for all 
other species that you might encounter for 



2001 Summer Flounder Regulations
State Minimum 

Size Limit
Possession 

Limit
Open Season

Massachusetts 15.5" 8 May 10 - Oct. 2
Rhode Island 15.5" 8 May 10 - Oct. 2
Connecticut 15.5" 8 May 10 - Oct. 2
New York 15.5" 8 May 10 - Oct. 2
New Jersey 15.5" 8 May 6 - Oct. 20
Delaware 15.5" 8 May 10 - Oct. 2
Maryland Bays 15.0" 8 May 15 - Dec. 31
Maryland 15.5" 8 April 15 - Dec. 11
Potomac River 15.5" 8 May 15 - Dec. 31

March 29 - July 23
Aug. 2 - Dec. 31

North Carolina 15.5" 8 Jan. 1 - Dec. 31

Virginia 15.5" 8

Source: Atlantic States Marine Fisheries Commission, personal 
correspondence, May 14, 2001.



Policy Simulations

Bag 
Limit

Size 
Limit

Season 
Length

Value Change 
(per trip 
average)

Effort Change Expenditure 
Change

1 0 0 $4.61 22,725 $1,284,417
0 -1 0 $3.30 15,464 $874,025
0 0 -1 -$5.58 -50,776 -$2,869,860

-1 0 -1 -$9.55 -72,591 -$4,102,843
-1 1 -1 -$11.43 -83,189 -$4,701,842

Bag 
Limit

Size 
Limit

Season 
Length Sales Impact Income 

Impact
Employment 

Impact
1 0 0 $2,880,945 $977,135 33
0 -1 0 $1,960,437 $664,924 23
0 0 -1 -$6,437,089 -$2,183,278 -74

-1 0 -1 -$9,202,669 -$3,121,284 -106
-1 1 -1 -$10,546,223 -$3,576,979 -122



2004 Mail Add-On Survey



2004 Regulations for Base Case

Current Bag 
Limit

Current Size 
Limit

GROUPER 5 24"
RED SNAPPER 4 16"
DOLPHIN 10 20"*
KING MACKEREL 2 24"
*only in force in Georgia's state waters (< 3 miles), 
but proposed for Federal waters



2004 Descriptive Statistics

• N = 8010 choices across 1436 individuals (avg. 5.6 choices per 
individual out of a possible 8)

• Brands almost equally represented: 26% King Mackerel, 25% 
Grouper, 24% Dolphin, and 25% Red Snapper

Variable Levels Used in 
Experimental Design Mean Standard Error

K_BAG 1, 2, 3, 5 2.70 0.0227
D_BAG 6, 10, 15, 20 12.98 0.0857
G_BAG 1, 2, 3, 6 3.00 0.0295
R_BAG 1, 2, 3, 5 2.86 0.0238
TC $45, $70, $105, $140 59.92 0.3324
OTHER 1, 3, 6 2.22 0.0148
K_SIZE 20", 24", 28" 24.00 0.0504
D_SIZE 18", 20", 24" 20.69 0.0403
G_SIZE 18", 20", 24" 20.71 0.0395
R_SIZE 16", 18", 22" 18.65 0.0400
K_LEGAL 1, 2, 3, 5 2.42 0.0217
G_LEGAL 1, 2, 3, 6 3.12 0.0319
D_LEGAL 1, 3, 6, 10 4.37 0.0522
R_LEGAL 1, 2, 3, 5 2.55 0.0235



Minimum Size Limit Attribute
Angler Utility
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Regulations: Red Snapper = 16”, Dolphin 20”, Grouper and King Mackerel = 24”



Policy Simulation: Two Fish Decrease 
(50% Reduction) in Red Snapper Bag 

Limit

%Share Number %Share Number % Change Trip Change
GROUPER 28.32 2269 27.268 2184 -1.05% -85
RED SNAPPER 23.084 1849 17.904 1434 -5.18% -415
DOLPHIN 12.898 1033 15.404 1234 2.51% 201
KING MACKEREL 26.356 2111 28.184 2258 1.83% 147
NO TRIP 9.343 748 11.239 900 1.90% 152
Total 100 8010 100 8010 0.00% 0

Brand Base Scenario Net Change



Welfare Loss and Economic Impacts

Target Species 2003 
Effort

Share 
Change

Effort 
Change

Average 
Trip Cost 

Total 
Expenditure 

Change
Grouper 32,418 -1.05% -340 $67.20 -$22,874
Red Snapper 18,891 -5.18% -979 $89.01 -$87,101
King Mackerel 35,851 1.83% 656 $69.09 $45,328
Dolphin 17,556 2.51% 441 $50.60 $22,297
No Trip 1.90% -359 $68.98 -$24,757

-581 -$67,107

$132.28

Job Losses -1.74

Sales Impacts -$150,521.01
Expenditures and 

$2,498,901

-$51,052.45Income Impacts

1:  Reduction in Keep 
from 4 to 2 Fish

Changes in 
Expenditures

Net Loss
Welfare Effects

CV per Trip
Welfare Loss











Discussion
• Success!!
• Currently expensive and slow
• Could easily include more substitute 

species
• Estimates sensitive to experience with 

brands
• Estimates very robust with regards to 

sample size
• Optimum administration – do it 

interactively?
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