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A choice experiment: Valuation of residents’ “willingness -to-pay”
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Methodology

Introduction

Study Site
Choice sets

Land use and land cover changes highly affect ecosystem and ecosystem services

Study site
Santee River Basin Network (SRBN)
7.54 million acres
Consists of four major basins: Broad,
Catawba, Saluda, Santee
Can be subdivided into:
12 sub-basins
70 watersheds
Transcends across ecoregions: Blue
Ridge, Piedmont, Southeastern Plains,
Middle Atlantic Coastal Plain, and
Southern Coastal Plain
Hosts 79% of the total population of SC
across 30 counties.

(ES), therefore, it is important that land use management adhere to sustainability
standards to ensure continuous provision of the resources. One approach is to
estimate the value of ES which provide critical information for a comprehensive
decision making towards sustainable use of natural resources. This study estimated
the value of the ES within the Santee River Basin Network (SRBN) by estimating the
willingness-to-pay (WTP) of residents for the improvement of ES.
Sample choice set with agroforestry as intervention

We used a “choice modelling” approach to 1560 residents of South Carolina. Results
estimated that if the intervention is through cover crop application, the residents are
willing to pay $2.48 per month for a 1% worth of improvement to water quality in
streams, while $2.43 per month if the intervention will result to an increase in wildlife.
On the other hand, if the intervention is through implementation of agroforestry,

Sample choice set with cover crop as intervention

We presented choice sets with different attributes to each respondent. The set of
attributes represents the changes in ecosystem services, as well as the additional
charge to water bill to ensure provision of these ES.

Results
Preferred ecosystem service

Ta b l e 1 . M i x e d L o g i t r e g r e s s i o n o f c h o i c e r e s p o n s e s
Cover Crop

residents are willing to pay $1.66 per month for a 1% worth of improvement to water
quality in streams, while $0.30 per month for a 1% increase in the amount of

Water Supply
Water Quality
Wildlife
Price

accessible water, and $4.21 per month if the intervention will result to an increase in
wildlife

pval
0.879
0.000
0.001
0.000

coef
0.037
0.204
0.517
-0.123

pval
0.001
0.000
0.000
0.000

The mixed logit result of the choice model show that residents are willing to pay for
improvement of ecosystem services, particularly for water quality and wildlife. However, for
water supply, residents are willing to pay only if the improvement is substantial, such as if it
comes from Agroforestry intervention.

Methodology
➢Primary data:
▪ Survey of 1560 respondents

The study elicited the respondents’ priority ecosystem service through a Garrett rank
analysis method. Results show that the residents prioritize water quality higher than
other ES.

▪ Split into 2 types of intervention
▪ Cover crop application
▪ Agroforestry implementation

▪ 12 choice sets to be answered per intervention type

Predicted distribution of ES prioritization

▪ Percent position =

100 (𝑅𝑖𝑗 −0.5)

▪ Mean value score ~

𝑁𝑗
σ 𝐺𝑎𝑟𝑟𝑒𝑡 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑜𝑓 𝑝𝑒𝑟𝑐𝑒𝑛𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛∗𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝑠 𝑝𝑒𝑟 𝑟𝑎𝑛𝑘

σ𝐽𝑗=1 exp(𝑥 ′ 𝑛𝑗 𝛽)

𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒

𝑓 𝛽 𝜃 𝑑𝛽

➢Willingness-to-pay estimate (Hole, 2013)
E(WTPk) = -

Water Supply
Water Quality
Wildlife

Cover Crop
NA
$2.48
$2.43

Agroforestry
$0.30
$1.66
$4.21

Residents are willing to pay $0.30 per month for a 1% worth of improvement to water supply,
while $1.66 per month for a 1% worth of improvement to water quality, and $4.21 per month if
the intervention can increase wildlife occurrence, using agroforestry as the best management
practice to be implemented.

➢Mixed logit (Hole, 2013)
exp(𝑥 ′ 𝑛𝑖 𝛽)

Ta b l e 2 . M e a n W i l l i n g n e s s - t o - p a y

Residents are willing to pay $2.48 per month for a 1% worth of improvement to water quality in
streams and $2.43 per month if the intervention can increase wildlife occurrence, using cover
crop as the best management practice to be implemented.

➢Garrett rank analysis

𝑃𝑛𝑖 = 

coef
-0.002
0.230
0.225
-0.093

Agroforestry

𝐸(𝛽 𝑘 )
𝛽 𝑝𝑟𝑖𝑐𝑒
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The figure shows that, using a likelihood model, WQ is likely to be prioritized more by
residents as compared to WS and other ES.

Agroforestry-based intervention substantially improves provision of ES, hence people have
higher willingness-to-pay for this intervention than cover crops.
Improvement of wildlife occurrence has high value for SC residents.

Conclusion
South Carolina residents prefer water-related ecosystem services with water quality as the main priority.
Residents are willing-to-pay for the improvement of water quality and even higher willingness-to-pay for interventions that can improve wildlife. However, residents are willing-to-pay for
improvement to water abundance if the improvement from the intervention is substantial, such as coming from agroforestry.
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