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Management IssuesManagement Issues

Increased use by nonIncreased use by non--residents and residents and 
tournamentstournaments

Perceived decline in crappie abundance; Perceived decline in crappie abundance; 
resident anglers blaming nonresident anglers blaming non--residentsresidents

Drought and low water Drought and low water 
levelslevels



Study ObjectivesStudy Objectives
SocioSocio--economic assessment of the fisheries at economic assessment of the fisheries at 
Sardis and Grenada LakeSardis and Grenada Lake

Estimate economic impact of fisheryEstimate economic impact of fishery
Angler daily expenditures and activity daysAngler daily expenditures and activity days

Estimate net economic value Estimate net economic value 
Angler consumer surplus (WTP)Angler consumer surplus (WTP)

OnOn--site creel survey and followsite creel survey and follow--up mail surveyup mail survey



Onsite Creel & Mail SurveysOnsite Creel & Mail Surveys

Sardis: Mar 2006 Sardis: Mar 2006 –– Feb 2007 (120 d)Feb 2007 (120 d)

Grenada: Mar 2007 Grenada: Mar 2007 –– Feb 2008 (129 d)Feb 2008 (129 d)

Estimate total angler activity daysEstimate total angler activity days

Collect addresses for quarterly mail surveyCollect addresses for quarterly mail survey
June, Sept, January, & MarchJune, Sept, January, & March



Mail Survey DataMail Survey Data

Trip characteristicsTrip characteristics
State of origin, distance traveled, trip length, group State of origin, distance traveled, trip length, group 
size, first or repeat trip, trip satisfactionsize, first or repeat trip, trip satisfaction

Trip specific expendituresTrip specific expenditures
Transportation, food, lodging, bait, fees, etc.Transportation, food, lodging, bait, fees, etc.

LongLong--term equipment expendituresterm equipment expenditures
Boat, motor, rods & reels, electronic, etc.Boat, motor, rods & reels, electronic, etc.
Only those made in MS in the past 12 monthsOnly those made in MS in the past 12 months

DemographicsDemographics



Contingent ValuationContingent Valuation

Dichotomous choice WTP questionDichotomous choice WTP question

If the price of goods a services were to If the price of goods a services were to 
increase so this trip cost $XX more, would increase so this trip cost $XX more, would 
you pay the higher price rather than have you pay the higher price rather than have 
not gone fishing on this trip?not gone fishing on this trip?

Bid amounts ranged from $3 to $1,200Bid amounts ranged from $3 to $1,200



Economic ImpactEconomic Impact

InputInput--output analysisoutput analysis
Impacts of fishing to MS economyImpacts of fishing to MS economy

Sales, salaries, wages, and jobsSales, salaries, wages, and jobs
InterInter--industry trade and commerceindustry trade and commerce
Household consumption from employmentHousehold consumption from employment

Method of modelingMethod of modeling
Impact Analysis for Planning (IMPLAN)Impact Analysis for Planning (IMPLAN)

Developed by USFSDeveloped by USFS
Activity days and average daily expendituresActivity days and average daily expenditures



Economic ImpactEconomic Impact

Debate on including resident impactsDebate on including resident impacts

Resident expenditures are endogenous to Resident expenditures are endogenous to 
regional economy, do NOT count regional economy, do NOT count 
(Crompton et al. 2001; Chen et al. 2003)(Crompton et al. 2001; Chen et al. 2003)

Others argue resident may spend their Others argue resident may spend their 
money elsewhere if the resource did not money elsewhere if the resource did not 
exist (exist (SteinbackSteinback 1999; Loomis 2006)1999; Loomis 2006)



Economic Impact AdjustmentEconomic Impact Adjustment

Asked resident anglers what % of their Asked resident anglers what % of their 
expenditures would be spent outexpenditures would be spent out--ofof--state state 
if they could go longer fish Sardis/Grenadaif they could go longer fish Sardis/Grenada

Average response used to estimate Average response used to estimate 
potential leakage and adjust resident potential leakage and adjust resident 
impacts impacts 



Consumer Surplus (WTP)Consumer Surplus (WTP)

ProbitProbit model estimation in SASmodel estimation in SAS
BID BID –– randomly assigned bid amountrandomly assigned bid amount
RESIDENCE RESIDENCE –– MS resident (0) or nonMS resident (0) or non--resident (1)resident (1)
CLUB CLUB –– member of a fishing club (1)member of a fishing club (1)
WORTH WORTH –– agreed trip was worth what they paid (1)agreed trip was worth what they paid (1)
TROPHY TROPHY –– did they catch a trophy fish (1)did they catch a trophy fish (1)
IMPFISH IMPFISH –– how important they ranked fishing as an how important they ranked fishing as an 
outdoor activityoutdoor activity

Recalculated model with significant variables to Recalculated model with significant variables to 
estimate marginal effects and mean WTPestimate marginal effects and mean WTP



Angler Contacts & Response RateAngler Contacts & Response Rate

Survey ParticipantsSurvey Participants ResponseResponse
TotalTotal

436436

481481

LakeLake ResidentResident NonNon--ResRes RateRate

SardisSardis 260260
(60%)(60%)

176176
(40%)(40%)

8686
(18%)(18%)

GrenadaGrenada 395395
(82%)(82%)

78%78%

74%74%



Respondent DemographicsRespondent Demographics

MeanMean
AgeAge %Male%Male %White%White

5353 9494
9292

9797
100100

5454

5252
5454

MedianMedian
IncomeIncome

MedianMedian
Educ.Educ.

SardisSardis
ResRes 9797 $50$50--59K59K H.S.H.S.
NN--RR 9595 $70$70--79K79K CollegeCollege

GrenadaGrenada
ResRes 9999 $50$50--59K59K H.S.H.S.
NN--RR 9898 $70$70--79K79K CollegeCollege



Trip CharacteristicsTrip Characteristics

Distance Distance 
Travel (mi)Travel (mi)

First Trip to First Trip to 
Lake (%)Lake (%)

% Crappie % Crappie 
FishingFishing

SardisSardis
ResRes 3737 0.60.6 7575
NN--RR 111111 6.06.0 8585

GrenadaGrenada
ResRes 3333 2.02.0 8686
NN--RR 332332 34.034.0 9595



Activity DaysActivity Days

Mean Trip Mean Trip 
LengthLength No. of TripsNo. of Trips

No. Days No. Days 
FishingFishing

SardisSardis
ResRes 1.2 d1.2 d 45,14045,140 54,168 54,168 
NN--RR 3.7 d3.7 d 10,17410,174 37,643 37,643 

GrenadaGrenada
ResRes 1.2 d1.2 d 31,074 31,074 37,289 37,289 
NN--RR 4.1 d4.1 d 2,133 2,133 8,747 8,747 



Average Daily ExpendituresAverage Daily Expenditures

Expenditures ($)Expenditures ($)

SardisSardis
ResRes

NN--RR

GrenadaGrenada
ResRes
NN--RR

Est. ResidentEst. Resident
TripTrip LongLong--termterm Leakage (SE)Leakage (SE)

112.00112.00

111.35111.35

121.69121.69
61.1261.12

49.4449.44 47.5 (3.8)47.5 (3.8)

45.7945.79 ----

26.5 (2.8)26.5 (2.8)
----

60.2560.25
57.5957.59



Total Economic Impact Total Economic Impact 
(In thousands, 2009 Dollars)(In thousands, 2009 Dollars)

ImpactsImpacts

DirectDirect IndirectIndirect TotalTotal MultiplierMultiplier JobsJobs

SardisSardis
ResRes 9,2059,205 7,9767,976 17,18117,181 1.871.87 155155

NN--RR 4,6184,618 4,1584,158 8,7768,776 1.901.90 8080

GrenadaGrenada
ResRes 7,1307,130 6,4816,481 13,61113,611 1.911.91 132132

NN--RR 1,0711,071 970970 2,0412,041 1.911.91 1919



Adjusted Total Economic Impact Adjusted Total Economic Impact 
(In thousands, 2009 Dollars)(In thousands, 2009 Dollars)

ImpactsImpacts

DirectDirect IndirectIndirect TotalTotal MultiplierMultiplier JobsJobs

SardisSardis
ResRes 4,3724,372 3,7893,789 8,1618,161 1.871.87 7474

NN--RR 4,6184,618 4,1584,158 8,7768,776 1.901.90 8080

GrenadaGrenada
ResRes 1,8901,890 1,7171,717 3,6073,607 1.911.91 3535

NN--RR 1,0711,071 970970 2,0412,041 1.911.91 1919



Sardis Sardis ProbitProbit ModelModel

Model 1 Model 1 
Variable Variable Mean Mean ββ pp--value value 
CONSTANT CONSTANT 0.2920.292 0.1730.173
BID BID 86.42486.424 --0.0040.004 < 0.001< 0.001
RESIDENCE RESIDENCE 0.4420.442 0.2570.257 0.1350.135
CLUB CLUB 0.1630.163 0.1730.173 0.4680.468
WORTH WORTH 0.6600.660 0.6810.681 < 0.001< 0.001
TROPHY TROPHY 0.0460.046 0.5830.583 0.2080.208
IMPFISH IMPFISH 0.6750.675 0.0070.007 0.9710.971



Sardis Sardis ProbitProbit ModelModel

Model 2Model 2

Variable Variable Mean Mean ββ ββ(x(x) ) WTPWTP

CONSTANT CONSTANT 1.0001.000

86.42486.424

0.6600.660

Mean WTP per trip =Mean WTP per trip =

0.4110.411 0.4110.411 104.80104.80

BID BID --0.0040.004 --0.3390.339

WORTH WORTH 0.6540.654 0.4320.432 110.10110.10

$214.90$214.90



Grenada Grenada ProbitProbit ModelModel

Model 1Model 1

Variable Variable Mean Mean ββ pp--value value 

CONSTANT CONSTANT 0.4800.480 0.0050.005
BID BID 124.301124.301 --0.0070.007 < 0.001< 0.001

RESIDENCE RESIDENCE 0.1830.183 0.4960.496 0.0340.034

CLUB CLUB 0.1320.132 0.6840.684 0.0160.016

WORTH WORTH 0.5620.562 0.4150.415 0.0150.015

TROPHY TROPHY 0.1200.120 --0.0970.097 0.7150.715

IMPFISH IMPFISH 0.6330.633 0.0610.061 0.7240.724



Grenada Grenada ProbitProbit ModelModel

Model 2Model 2

Variable Variable Mean Mean ββ ββ(x(x) ) WTPWTP

1.0001.000

124.301124.301

0.1830.183

0.1320.132

0.5620.562

Mean WTP per trip =Mean WTP per trip =

CONSTANT CONSTANT 0.5090.509 0.5090.509 82.3082.30

BID BID --0.0060.006 --0.7680.768

RESIDENCE RESIDENCE 0.4680.468 0.0860.086 13.8813.88

CLUB CLUB 0.6610.661 0.0870.087 14.1114.11

WORTH WORTH 0.4100.410 0.2300.230 37.2837.28

$147.57$147.57



Consumer SurplusConsumer Surplus

No. of TripsNo. of Trips
MeanMean
WTPWTP

ConsumerConsumer
SurplusSurplus

SardisSardis
ResRes 45,14045,140

10,17410,174

31,074 31,074 
2,133 2,133 

214.90214.90 9,700,5869,700,586
NN--RR 214.90214.90 2,186,3922,186,392

GrenadaGrenada
ResRes 147.57147.57 4,585,5904,585,590
NN--RR 147.57147.57 314,766314,766



Total Economic ValueTotal Economic Value
(In thousands, 2009 Dollars)(In thousands, 2009 Dollars)

EconomicEconomic
ImpactImpact

ConsumerConsumer
SurplusSurplus CombinedCombined

SardisSardis
ResRes 8,1618,161

8,7768,776

3,6073,607
2,0412,041

NN--RR
17,86217,8629,7019,701

2,1862,186

GrenadaGrenada
ResRes 4,5864,586

10,96210,962

8,1938,193
315315 2,3562,356NN--RR



Factors Reducing Economic ValueFactors Reducing Economic Value

Low water suppressed Low water suppressed 
angler use in 2006angler use in 2006--0808

NonNon--residents spending $ residents spending $ 
outside MSoutside MS

Local economies underLocal economies under--
developed (1.9)developed (1.9)

Multipliers for recreation $ Multipliers for recreation $ 
usually 1.5 to 2.7usually 1.5 to 2.7



ConclusionsConclusions

Fishing on Sardis & Fishing on Sardis & 
Grenada is still a valuable Grenada is still a valuable 
contribution to local contribution to local 
economyeconomy

Provide substantial Provide substantial 
benefit to anglersbenefit to anglers

Potential for greater Potential for greater 
economic impact & net economic impact & net 
value in the futurevalue in the future
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