
Anglers’ 
Willingness to 
Pay for 
Recreational 
Catch 
Improvements 
in the Cape 
Fear River

Peter W. Schuhmann

Department of Economics and Finance, Cameron 
School of Business

University of North Carolina Wilmington



Overview of today’s talk

Present the results of a study designed to understand recreational angler…

• Preferences

• Experience

• Willingness to pay for catch improvements 

• Willingness to take more fishing trips on the CFR north of the CFM Bridge

• Willingness to donate to a special fund dedicated to improving the ability of migratory 
species to reach suitable spawning habitat 

…. in the Cape Fear River, north of the Cape Fear Memorial Bridge





Why did we do this?

• Migratory fish populations within the Cape Fear River
have declined substantially over the past two centuries. 
Current commercial landings are 87% lower than historic
estimates (Smith and Hightower 2012).

• The single largest factor that may be limiting recruitment 
of migratory fish species is lack of access to suitable 
spawning habitat. 

• Historical spawning habitat on the Cape Fear River is 
located upstream of the three Lock and Dams 



Why did we do this?

• Initiatives have been undertaken to promote upstream 
movement by anadromous species, including the 
construction of a rock arch fishway at Lock and Dam 1 

• Continued modification of navigational obstacles will 
help migratory fish reach upstream habitats, promote 
natural recruitment, and improve recreational fishing 
opportunities



Why did we do 
this?

• The purpose of this project is to 
understand the potential 
economic value of and 
willingness to pay for changes in 
recreational catch of finfish in the 
Cape Fear River 

• To understand (some of) the 
potential economic benefits from 
improving access to spawning 
habitat for migratory fish species



Research areas & Research questions 
Research Area Research question(s)

Participation
What is the nature and frequency of participation in recreational fishing trips on the CFR north of the CFMB?

What factors would induce anglers to take more recreational fishing trips on the CFR north of the CFMB?

Value of Recreational 

Catch

How much are recreational anglers willing to pay for marginal changes in the catch of small striped bass (< 22”)?

How much are recreational anglers willing to pay for marginal changes in the catch of large striped bass (> 26”)?

How much are recreational anglers willing to pay for marginal changes in the catch of shad?

Value of Fish 

Consumption 

Advisories

How much are recreational anglers willing to pay to avoid fish consumption advisories (know that fish are safe to eat)?

Value of Open Striped 

Bass Fishing
How much are recreational anglers willing to pay to keep up to 2 striped bass per trip greater than minimum size?

Preferences for 

Striped bass 

minimum size limit

Do anglers show a preference for an 18” vs 26” minimum size limit?

Donations to habitat 

improvement

Are licenced anglers willing to donate to a special fund dedicated to improving the ability of migratory species to reach spawning 

habitat?



Methods

• Survey-based non-market 
valuation 

• Contingent valuation 
question (willingness 
to donate to CFRW)

• Choice experiment 
(fishing trip choice)



Background: Non-market valuation

• Many/most goods and services provided by the natural environment are not traded in 
formal markets

• Understanding the value of these goods and services requires that a link be established 
between changes in the quantity or quality of the resource and changes in the (stated or 
observed) behavior of people

• Changes in air quality may result in people moving to another area 

• “Free” disposal of pollutants in water systems affects recreation quality, enjoyment, 
visitation, probability of return, etc.



Background: Non-market valuation

• Over the past 5+ decades economists have developed techniques to estimate the value 
of environmental goods and services

• These techniques, which can estimate value for both users as non-users, are being 
employed intensively throughout the world and are being constantly refined and 
improved

• Because of the complex nature of many environmental goods and natural resources, 
more than one type of method may be necessary to gain an understanding of all the 
components of value



Background: Non-market valuation

Valuation Scenario Example

Assess the potential for user fees

Will tourists pay more for 

“environmentally friendly” recreation 

experiences?

Measure monetary damages from 

natural resource degradation

What is the economic loss realized as 

beach width diminishes?

Complete a benefit-cost analysis of a 

conservation project

Determine the net economic benefit 

of improving fish passage 



Market-
based
Valuation 
Methods

The Market Price Method

• Uses market prices and quantities to 
estimate the economic activity (revenues, 
jobs, etc.) associated with natural resources

The Replacement Cost Method

• Uses the cost of constructing a man-made 
replacement for ecosystem service as proxy 
for the value of the natural service

The Damage Avoidance Method

• Uses the value of damage that would be 
incurred without the resource to infer its 
value 



Non-Market
Valuation 
Methods

Hedonic Pricing Method

• Estimates the contribution of environmental quality or 
natural resource amenities to the market value of real 
estate

Travel Cost Method

• Costs incurred to travel to natural resource sites is used as 
a proxy for the price people are willing to pay for 
associated environmental amenities 

Contingent Valuation Method

• People’s stated preferences are used to infer the value of 
environmental change by asking questions about 
willingness to pay or accept  

Choice Modeling / Choice Experiments

• People’s stated choices are used to infer the value of 
environmental amenities 



Non-Market
Valuation 
Methods
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Stated Preference Methods

• The basic idea:  People can tell us 
what they value by answering 
questions

• Empirical approach: Ask people what 
they are willing to pay or willing to 
accept or to make hypothetical 
choices between alternative goods or 
states of the world



Stated 
Preference 
Methods

Main benefits 

• Allow for ex-ante estimation of 
economic value from proposed or 
hypothetical changes in policy or 
environmental conditions

• Allow for estimation of non-use values

Downside

• Various biases associated with the 
hypothetical nature of stated 
preferences 



Contingent Valuation Method (CVM)

Survey-based method whereby people indicate willingness to pay (or 
accept) for changes described in a hypothetical market 

• Survey must include:

• Detailed description of a program or change

• Mechanism for eliciting value or choice (needed to estimate 
the economic sacrifice that respondents are willing to make for 
the program/change)

• Payment vehicle

• Information on respondent attitudes and characteristics 



CVM Backstory…

• Oil Pollution Act of 1990: President is required to issue regulations establishing 
procedures for assessing damages to or destruction of natural resources resulting 
from a discharge of oil covered by the Act 

• Under the Comprehensive Environmental Response, Compensation, and Liability 
Act (1986), which also pertained to natural resource damage assessments, “passive-
use values” were included among the losses for which trustees could recover  

• Upheld by the D. C. Court of Appeals (State of Ohio v. Department of the 
Interior, 880 F.2d 432 (D.C. Cir.1989)), as long as they could be reliably measured  

• In promulgating the regulations under OPA, NOAA had to decide whether the CVM 
technique is capable of providing reliable information about lost existence or other 
passive-use values.  Toward this end, NOAA appointed the Contingent Valuation 
Panel to consider this question and make recommendations.



CVM Backstory…

• Contingent Valuation Panel put forth a series of best practices to be used in 
designing and implementing CVM surveys

• Kenneth Arrow (Stanford) 

• Robert Solow (MIT)

• Paul Portney (RFF) 

• Edward Leamer (UCLA)

• Roy Radner (NYU)

• Howard Schuman (U. Michigan) 



Contingent Valuation



Contingent Valuation

Proposed 
donation 
values:
$1.00
$2.00
$5.00

$10.00
$15.00
$20.00
$25.00
$50.00



Stated Preference Methods: Choice Experiments 

• Survey-based method whereby respondent preferences are elicited through a series of 
choices between alternatives  

• Alternative “goods” are described in terms of different levels of attributes

• Survey data must include: 

• Description of 2 or more options for a “good” specified with levels of attributes 
that make up the product

• Respondent attitudes and characteristics  



Stated Preference Methods: Choice Experiments 

• Recognizes that many goods (including many environmental goods) 
are composite goods, made up of a variety of attributes that can take 
on various levels

• Allows estimation of the relative importance of multiple attributes 
and their levels 

• Generates large quantities of data in a single application

• Alternative model specifications can be used to explore preference 
heterogeneity



Choice Experiment Step 1: Design 

• What is the “good” about which we wish to understand preferences?

• What are the attributes of that good? 

• Attributes to be valued should be based on policy concerns and/or 
input from focus groups  

• Levels for the attributes should be realistic and should span the 
range of respondent preferences and/or policy consideration 

• To ease the cognitive burden on respondents, the number of 
attributes and levels must be kept at a manageable number  



Choice Experiment Step 1: Design 

Attributes Levels

Change in travel time (converted to $travel cost) 25% less, no change, 25% more, 50% more

Catch of small striped bass 0, 1, 3, 5

Catch of large striped bass 0, 1, 2, 3

Catch of shad 0, 2, 5, 10

Allowed to keep striped bass No (catch & release only), yes legal to keep 2

Fish consumption advisory No (fish are safe to eat), yes (fish not safe to eat)

Table 2: Choice experiment attributes and levels



Choice Experiment Design 

Our full CE design included: 

• 64 hypothetical fishing trips selected from 1024 possible 
combinations of attribute levels, grouped into 32 choice panels, and 
blocked into 8 groups of 4 choice panels that were assigned to 8 
versions of the survey

• Each survey respondent was presented with 1 of 8 versions of 4 
choice panels 

• Each choice panel depicted 2 hypothetical fishing trips and asked 
survey respondents to choose between the two or to select “neither 
trip” 



Choice 
Experiment: 
Attribute 
descriptions 



Choice 
Experiment: 
Attribute 
descriptions 

Split sample approach 
used here to test for 
preferences for 18” vs. 
26” size restriction



Choice 
Experiment: 
Trip choice 
panel  



Survey and distribution
• Survey had ~36 questions

• Mailed to a random stratified sample of 10,000 NC 
recreational fishing license holders in January/February 2020

• Self-addressed BRM envelope included for return 
• Sample stratified spatially (Coastal, Non-Coastal, Out of 

State, and Local) and by license type (10-day, annual, 
and lifetime durations for Inland, Saltwater, and 
Inland/Saltwater license holders)

• Sample draws weighted by the proportion of license 
type within each area

• Our sampling strategy purposefully included coastal 
(saltwater) recreational fishing license holders in order 
to gauge potential changes in behaviour if fishing 
conditions in the Cape Fear River improve 



Survey 
response

• Approximately 400 completed 
surveys were returned via the 
prepaid business-reply envelope

• More than 1,100 surveys were 
returned for incorrect address

• Effective response rate ~4.5%



Results: Respondent characteristics 

95% NC residents 81% male
High income / high 

education

83% had been 
recreational fishing in 

the past 12 months

70% had been saltwater 
recreational fishing in 

the past 12 months

27% had been 
recreational fishing in 
the CFR in the past 12 

months

17% had been 
recreational fishing in 

the CFR upstream of the 
CFM Bridge in the past 

12 months



Results: Changes that would cause respondents to take more
recreational fishing trips on the CFR upstream of the CFM Bridge 

“I would take more recreational fishing trips if…” n Percentage responding

I knew it was safe to eat the fish that I catch 306 48%

I could catch more fish (any species) 304 44%

It was closer to my home 306 44%

The water was cleaner and clearer 306 39%

I could catch bigger fish (any species) 306 34%

I could catch more striped bass 306 32%

There were more public access locations to fish from 

shore/bank/pier 
306 29%

I could catch bigger striped bass 306 26%

There were more public access boat ramps 305 21%

I could keep the striped bass that I catch 304 19%

Other reasona 308 16%

It was less crowded at the fishing sites 306 11%



CVM analysis

• Non-parametric and parametric estimation of mean willingness to pay 

• Parametric estimation also used to understand the factors associated with willingness to 
pay

• Non-parametric approach: Turnbull estimation of lower bound mean WTP (Haab and 
McConnell, 2002)

• If a respondent answers “yes” to a particular fee/donation value, we can assume that 
their maximum willingness to pay is at least that value.  A “no” response indicates a 
maximum willingness to pay less than the fee value.



Results: Anglers’ willingness to donate to a CFRW 
conservation fund (without protest zeros)

Donation amount # offered % yes

$1.00 35 86%

$2.00 29 72%

$5.00 37 78%

$10.00 34 47%

$15.00 45 53%

$20.00 33 52%

$25.00 31 39%

$50.00 33 39%



Results: Anglers’ willingness to donate to a CFRW 
conservation fund

Including protest zeros Excluding protest zeros

Lower bound mean WTP $18.86 $21.51

Standard Deviation of WTP $5.28 $6.39

95% Confidence interval 

(lower bound, upper bound) ($8.50, $29.22) ($8.98, $34.04)

Table 8: Turnbull estimates of lower bound mean willingness to donate to Cape Fear River Watch



Factors associated with higher willingness to 
donate to a CFRW conservation fund

• Donation amount (as expected)

• Having fished (any recreational) in the past 12 months (but 
minimal avidity effect)

• Income, education, employed 

• Residents of New Hanover County

• Age (nonlinear)

• Would take more recreational fishing trips on the Cape Fear 
River if …

• they could catch more striped bass
• there were more public access boat ramps
• they could catch bigger fish 
• they knew the fish were safe to eat  



Results: Anglers’ willingness to donate to a CFRW 
conservation fund

Model 1 Model 2 Model 3b (NHC res)

Lower bound mean 

WTP
$19.33 $21.46 $41.67

Standard Deviation of 

WTP
$3.33 $3.46 $12.78

95% Confidence interval 

(lower bound, upper 

bound)

(12.80, 25.87) (14.67,   28.25) (16.63, 66.72)

Table 11: Parametric estimates of mean willingness to donate to Cape Fear River Watch



Results: Anglers’ willingness to donate to a 
CFRW conservation fund

Apply lowest WTP estimate ($18.86) to: 
• ~ 136,000 holders of inland or 

combined coastal and inland 
recreational fishing licences in NC => 
donations to CFRW could total over $2.5 
million per year

• ~ 50,000 recreational licence holders 
who live in one of the nine NC counties 
that contain the Cape Fear River => 
donations to CFRW could total more 
than $940,000 per year



Choice 
experiment 
analysis 
considerations

Coding response data

• “Dummy” coding

• “Effects” coding

• Continuous coding (when possible)

Model specification (logit 
regression) 

• Standard conditional logit (CL)

• Random parameters logit regression (RPL)

• Latent class logit (LCL)



Results: Choice 
Experiment

Anglers show strong 
preferences for: 

• Higher catch rates (all species)

• No catch restrictions (legal to 
keep up to 2 striped bass per 
trip)

• No fish consumption 
advisories



Results: Choice 
Experiment

Anglers prefer:

• Large striped bass relative 
to small striped bass

• Small striped bass relative 
to shad



Results: Choice 
Experiment

• Anglers have the 
strongest preferences 
for (and highest 
willingness to pay for) 
avoiding fish 
consumption advisories 



Results: Choice 
Experiment

Anglers are averse to catch 
limits and catch limits affect 
the satisfaction (and value) 
of catch:

• The satisfaction from 
catching 2nd large striped 
bass exceeds the 
satisfaction from catching 
3rd



Willingness to pay for 
marginal improvements in 
recreational fishing quality

Average willingness to pay per additional 
catch of…

• Large striped bass = $43.14

• Small striped bass = $20.48

• Shad = $9.08

* Note: “Willingness to pay” here represents 
willingness to incur costs of travel, including the 
cost of time spent travelling to fishing site.



Willingness to pay for 
marginal improvements in 
recreational fishing quality

Average willingness to pay to be 
able to legally keep up to 2 large 
striped bass per trip = 

$48.00 - $110.11

* We found no difference in this effect or 
WTP amount for 18” vs. 26” size limit

Allowed to keep 

striped bass?

Yes

Legal to keep up to 

2 striped bass that 

are at least 18 (26)
inches in length



Willingness to pay for 
marginal improvements in 
recreational fishing quality

Average willingness to pay to 
avoid fish consumption 
advisories = 

$120.00 - $238.00

Fish 

Consumption 
advisory

No Advisory

Fish are Safe
to eat 

Advisory



Simulations of how changes in fishing quality 
would affect participation in the fishery

Hypothetical scenarios of improved or diminished quality 
were used to simulate choices between choosing to fish 
and not fishing

• ~200 simulations conducted

• Worst case scenario (0 large SB, 0 small SB, 0 shad, 
Illegal to keep, fish advisory) => participation in the 
fishery will decrease by approximately 40% 

• Best (realistic?) case scenario (+2 large SB, +2 small SB, 
+2 shad, legal to keep, no fish advisory) => participation 
in the fishery will increase by approximately 20% 



Simulations of how changes in fishing quality 
would affect participation in the fishery

22
+1 large SB, +1 small SB, +1 shad, legal to 

keep, fish advisory
-3.0%

25
+2 large SB, +2 small SB, +2 shad, illegal to 

keep, fish advisory
-6.7%

26
+2 large SB, +2 small SB, +2 shad, legal to 

keep, fish advisory
+3.8%

Unless combined with significant improvements in catch rates, 
the presence of fish consumption advisories is expected to 
negatively impact recreational fishing participation.



Simulations of how changes in fishing quality 
would affect participation in the fishery

29 Fish consumption advisory -16.0%

30 No fish consumption advisory +8.7%

33 -1 large SB per trip -4.1%

34 +1 large SB per trip +3.8%

Across all attributes, the aversion to lower quality 
conditions is stronger than preferences for higher 
quality conditions. The potential negative impacts of 
reduced fishing quality on anglers’ willingness to 
participate are larger in magnitude that the potential 
positive impacts of improved quality. 



Main 
takeaways

• Participation in the CFR fishery north 
of the CFMB is relatively low among 
NC recreational fishing license 
holders

• Anglers are willing to pay for habitat 
improvements that improve the 
recreational catch 

• Anglers will increase their 
participation in the fishery if catch 
conditions improve



Main 
takeaways

• There is strong potential to 
create economic value and 
economic impacts by 
improving access to spawning 
habitat if those improvements 
result in healthier stocks and 
higher recreational catch rates



Main 
takeaways

• Catch rates matter much less than 
knowing fish are safe for 
consumption

• The economic value and impacts of 
improvements in habitat and catch 
rates (as related to recreational 
fishing) will be negated or 
diminished if anglers do not think 
that fish are safe to eat



Limitations

Low response rate 
and small sample 

size

Hypothetical 
nature of CVM and 

CE valuation 
methods



Directions for future 
research

Improve our understanding of:

• The nature and scope of recreational catch improvements that can 
reasonably be achieved through policy action and/or habitat 
modification 

• Fish consumption safety & advisories

• Elevated levels of Per- and Polyfluoroalkyl Substances (PFAS) 
were found in the blood of striped bass in the lower Cape 
Fear River (below L&D 1)

• No consumption advisories in effect

• Angler preferences for 18” vs. 26” size limit

• The economic value of other ecosystem services that are likely to 
be affected by improved access to spawning habitat
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