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Cook Inlet beluga whale
(CIBW) valuation study

Study goals
• Value protection of CIBW (declined from 

1,300 in 1990s to 340 in 2014)
• ESA status improvements
• Reductions in extinction risk

• Policy issue:  Examine differences in WTP 
between rural and urban households

• Issue with general population samples
• Distributional concerns and impacts

• Methodological issue:  Test for 
insensitivity to payment horizon
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Testing for strong insensitivity to 
payment schedule

• Strong insensitivity to payment schedule (Stevens et al. 
1997):

WTPlumpsum = WTP1 = WTP2 = … = WTPT

• 3 payment schedules for results that occur in the future
• 1 single lump sum payment
• 5 equal annual payments
• 10 equal annual payments
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Choice experiment example



5

Survey implementation

• Final survey fielded in 2013 to 4,200 Alaska households (44.4% 
overall response rate)
• Stratified random sampling:  urban and rural strata

• Urban:  Anchorage MSA,
Fairbanks North Star borough,
City and Borough of Juneau,
City and Borough of Ketchikan, and
Kodiak Island Borough

• Rural:  All non-urban areas

• Tailored design approach (Dillman et al. 2014)
• Advance letter, initial mailing with small incentive, postcard 

reminder, telephone reminder, 2nd mailing

Census bureau definitions
Metropolitan statistical area:  At least 
one urbanized area with population of 
50,000 or more

Micropolitan statistical area:  At least 
one urbanized area with population of 
10,000 but less than 50,000

Incl. adjacent areas with high degree of 
social and economic integration as 
measured by commuting ties
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Sample demographics

Variable Description Rural Urban

Gender* % male 56.4% 47.8%

Retired* % retired 27.6% 17.5%

Full-time workers* % of sample working full-time 39.5% 54.5%

Homemakers* % homemakers 3.2% 6.0%

Membership % members of environmental or conservation organization 47.2% 49.5%

Education - HS or less* % with high school diploma or equivalent or less 26.0% 12.5%

Education - Grad school+* % with at least some graduate or professional school 20.4% 29.1%

Ethnicity – white* % white/caucasian 73.4% 87.6%

Ethnicity - AK native/Am Indian* % Alaska native or American Indian 25.6% 7.9%

Not hunting* % not hunting in last 3 years 45.7% 66.1%

Not fishing* % not fishing in last 3 years 21.3% 27.4%

Home ownership % owning own home/residence 78.7% 80.5%

Age* Mean age (years) 55.3 51.4

Household size Mean household size (persons) 1.6 1.7

Income* Mean household income ($) 63,969.85 86,310.85

Sample size 597 719

* = statistically different
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Methodological approach

• Generalized mixed logit models (Fiebig et al. 2010)
• Allow for individual-level preference and scale heterogeneity

• Four main models
• Separate Rural and Urban models
• Two pooled rural-urban models w/ equal sample-level scale (µ = 1) and w/ 

free scale (µ is free)

• Additional model variants based on payment schedules
• Separate cost parameters for each payment schedule (1 year, 5 year, 10 

year)
• Single pooled cost parameter

• Likelihood ratio tests/Method of convolutions-based tests
• Do the rural and urban model preferences/WTP differ?
• Are preferences/WTP invariant to payment schedule?



8

Model results

Rural Model Urban Model
Pooled Model 
(equal scale)

Pooled Model 
(free scale)

Parameter Estimate Estimate Estimate Estimate
SQ -2.2190 -2.6774 -5.7936 -5.6324
RRISK 0.1371 0.3140 0.5519 0.5727
RRISKSQ -0.0054 -0.0127 -0.0180 -0.0168
THR 0.3993 0.9320 0.5828 0.7065
REC 1.4488 2.0715 2.2045 2.4970
COST1 -0.0160 -0.0173 -0.0250 -0.0292
COST5 -0.0163 -0.0223 -0.0220 -0.0267
COST10 -0.0151 -0.0244 -0.0289 -0.0304
Tau (τ) 1.1378 1.1566 1.9106 1.9819
SDRSK 0.6061 0.7825 0.1371 0.1186
SDRSK2 0.0015 -0.0067 -0.0198 0.0160
SDTHR -1.7374 0.3683 2.4088 1.5614
SDREC -1.5284 -3.0604 -0.1915 0.0177
Scale parameter (µ) 0.3441

Mean log-likelihood -4.838 -4.227 -4.712 -4.688
Sample size 597 719 1316 1316
LRI 0.32 0.41 0.34 0.35
AICc 5816.08 6118.15 12440.33 12380.19
BIC 5898.21 6204.04 12538.21 12483.18
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Mean WTP as a function of risk 
reduction (1 payment)
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Mean WTP as a function of risk 
reduction (5 annual payments)
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Mean WTP as a function of risk 
reduction (10 annual payments)



12

Is there an urban-rural divide in 
public preferences and values for 
CIBW protection?

• In preferences?  
• YES - LR test rejects equality of preference parameters at 1% level 

of significance (robust to treatment of group-level scale)

• In WTP values?
• YES – Method of convolutions approach for evaluating the 

significance of differences in WTP distributions (Poe et al. 2005)
• Departure between urban and rural samples in WTP for small-

medium improvements
• For risk reductions with no change in ESA status (1 year model)
• For risk reductions with improvement to Threatened (1 and 5 year 

models)
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Are preferences/WTP invariant to 
payment schedule?

• LR tests for H0:  equal cost parameters
• Reject:  urban and pooled (free scale) models
• Cannot reject:  rural model

• Tests of equality of mean annual WTP (35 welfare scenarios)
• YES - Method of convolutions test cannot reject equal WTP

• 1 year vs 5 years
• 1 year vs 10 years
• 5 years vs 10 year
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Final thoughts and next steps

• Evidence of urban-rural divide in 
preferences and values for CIBW protection

• Extend to national level?
• What role do demographics and other 

individual characteristics play? Can they 
explain the difference?  (Preliminary models 
suggest no.)

• Mixed evidence of strong insensitivity to 
payment schedules

• Annualized mean WTP is not different
• Tests of individual models for each payment 

schedule have mixed results
• Implications for SP survey design
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Questions?

Thanks to Rita Curtis, Ron Felthoven, Richard Merrick, Brian Garber-Yonts, Steve 
Kasperski, Jon Kurland, Lew Queirolo, Sarah Brabson, CIC Research, Synovate
Inc., and participants of the W3133 conference.
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