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Introduction

• Coastal communities face hard choices – know they 
need to adapt but do not know how

• Without guidance on social benefits, decisions are 
based on unverified assumptions (e.g., protecting 
homes and infrastructure is most important).

Tradeoffs
• Natural systems vs. built infrastructure

Uncertainty
• Future climatic conditions
• And which homes to protect?

These make adapting to coastal storms & flooding a 
subject of debate



Why Value Ecosystem Services (ES) and 
Associated Tradeoffs?

• To quantify  tradeoffs based public’s values and 
preferences

• Value of what is gained and lost – expressed in 
common monetary metric  

• Ignoring uncertainty distorts values

• Quantifying tradeoffs while accounting for 
uncertainties: At the heart of adaptation efforts 
that seek to maximize social welfare

• Current studies focus largely on estimating 
damage costs and inadequately account for 
uncertainty 



How to Value Ecosystem Services and 
Associated Tradeoffs?

• The choice experiment survey method

• Specialized survey depicting hypothetical 
but realistic market

• Presents relevant, concise information

• Asks respondents to “vote” or choose 
from alternative adaptation options

• Reported choices analyzed to estimate 
values



Case Study – Old Saybrook, CT



Key Research Questions 

1. How does uncertainty influence Old 
Saybrook residents’ adaptation values?

2. What are residents’ values for 
ecosystems vs built infrastructure ?

3. What kind of adaptation strategy would  
residents most likely vote for?



Survey Development and Testing
• Developed  over two years 

• All information pretested in 
13 focus groups with 
residents and meetings with 
town planners and 
stakeholder groups

• Prior to choice questions 
survey provided a 
combination text, graphics, 
GIS maps and photographs to 
convey information.



Information Sources

• Nature Conservancy’s Coastal Resilience 
program (along with other sources) - data 
layers, inundation scenario projections, 
photographs 

• NOAA Coastal Services Center – graphics



Advantages/disadvantages of hard and 
natural defenses



Associated tradeoffs 



Flood scenarios in mid-2020s



Storm Event Uncertainty





Adaptation Outcomes



Sample Question



Data Analysis

• 1,152 risk surveys mailed to Old Saybrook
residents with a 32.59% response rate

• CE with 3 choice sets, each with 3 policy 
options (No New Action, Option A, Option B)

• 368 observations

• Models estimated using Mixed Logit with 500 
Halton draws



Someone has To Pay for Coastal 
Adaptation

• When it comes down to it…how much of their 
money are people willing to put down?

• And for what?



Willingness-to-Pay (WTP) 
(Per %, per household, per year)

Choice Attribute RISK Model  WTP

Homes2 Flooded - $41.68**

Homes3 Flooded - $50.45**

Wetlands Lost - $54.13**

Beaches Lost - $33.92***

Seawalls - $26.60

Note: ***, **, *  ==> Significance at 1%,  5%,  10%  level 



Willingness-to-Pay 
(Per unit, per household, per year)*

Choice Attribute Risk Model  WTP

Homes2 Flooded - $0.83** / home2

Homes3 Flooded - $1.00** / home3

Wetlands Lost - $10.89** / acre

Beaches Lost - $113.07*** / acre

Seawalls - $53.20 / mile



What Would be Residents’ Value of 
Protecting a Home if They Were Certain a 

Cat. 2 or 3 Storm Would Occur? 

Choice Attribute Risk (Expected)
Value

“Certainty 
Equivalent”  Value

Homes2 Flooded - $0.83 / home2 - $1.51 / home2

Homes3 Flooded - $1.00 / home3 - $5.00 / home3

*  p-values suppressed

• Accounting for uncertainty in ecosystem valuation 
affects estimated values

• If uncertainty were ignored, values for homes 
would be exaggerated



Key Finding I

• Residents appear to know “ when to hold them 
and when to fold them ”

• Risk plays critical role in how people value assets: 
All else equal, risk makes homes less valuable to 
protect. Why?

1. People feel that HR infrastructure may be lost 
anyway

2. People feel that protecting HR homes is 
responsibility of property owner and not the 
public’s



Key Finding II

• Values for protecting natural systems are 
relatively high compared for values for 
protecting built infrastructure.

• Common assumptions do not appear to 
match actual public values.



Policy Implications
• Residents have higher values for community 

assets and resources

• Adaptation strategies should prioritize first the 
preservation of natural systems and the 
community’s natural character, and then the 
protection of lower-risk built infrastructure 

• Strategy more likely to be consistent with 
public values and expectations
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Attribute Levels Across Choice Sets

Variable Noted Levels for Options

Homes2 28%; 20%; 24%; 32%

Homes3 23%; 16%;  19%; 27%

Wetlands 5%; 2%; 10%

Beaches 10%; 4%; 16%

Seawalls 24%;  35%; 15%

Cost $0; $35; $65; $95; $125; 
$155

Hard 0 (emphasis on soft ); 
1(emphasis on hard)

Soft 0 (emphasis on hard); 
1(emphasis on soft)



Mixed Logit Results
(Standard errors suppressed for conciseness) 

Choice Attribute Coefficient Mean 
Estimates

Standard Deviations of 
RPs.

Ne -2.98887*** 7.07239***

Homes2 Flooded -0.04297* --------------------

Homes3 Flooded -0.06474** --------------------

Wetlands Lost -0.05697* --------------------

Beaches Lost -0.05285*** --------------------

Neg_Cost 0.00495* 0.00495*

Seawalls -0.01989 --------------------

χ2 (8 d.f.) / Significance Level 172.235/ 0.0000

Pseudo - 𝑅2 0.213

Note: ***, **, *  ==> Significance at 1%,  5%,  10%  level 


