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OVERVIEW

๏ Different types of value for 
ecosystem services 

๏ What are we measuring?

๏ Why is it difficult to measure 
these values?

๏ Valuation Methods

๏ Revealed Preference: Infer 
value from observed 
behavior

๏ Stated Preference: Directly 
elicit value
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TYPES OF VALUES
๏ Use Value: Direct use of the environmental resources

๏ Fish harvested, timber harvested, water extracted from a 
stream: Consumptive use value

๏ Scenic beauty: you experience the resource -- Passive-use or 
Non-consumptive use value

๏ Nonuse Value: Value of preserving resources you will never use

๏Bequest value: The welfare of future generations is considered

๏ Existence – Value just from knowing something exists (polar 
bear?)

๏Option Value: Willingness to pay to preserve the option to use 
the resource in future
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VALUING ENVIRONMENTAL 
SERVICES

๏ Pollination - ecosystem 
service provided by bees

๏ What is the cost of losing 
this environmental 
service?

๏ What should you count?
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VALUING 
ENVIRONMENTAL DAMAGE

๏Explosion of a BP well in 2010 
caused leakage of over 200 
million gallons of oil into the 
Gulf of Mexico

๏What is the economic impact? 

๏Loss of fisheries

๏Health costs of sea food 
from the Gulf in the future?

๏Loss of tourism

๏ Impact on migratory birds
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WHAT ARE WE MEASURING? 

๏How much are you willing to pay to avoid 
environmental degradation? 

๏How  much  are  you  willing  to  accept  to 
tolerate environmental degradation? 
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WHY IS IT DIFFICULT TO 
MEASURE THESE VALUES? 
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WHY IS IT DIFFICULT TO 
MEASURE THESE VALUES? 

๏ Benefits (costs) of ecosystem 
services (damages) are public 
goods

๏ Public goods are non-excludable

๏ Not feasible to selectively 
provide the good and exclude 
those who fail to pay from 
using the good.

๏ Public goods are often non-rival 
in use

๏ Consumption of one individual 
does not reduce the amount of 
the good available to others. 

๏ Incentives to free ride
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NON-MARKET 
VALUATION METHODS

๏Revealed Preference: 
Infer the value people 
place on environmental 
amenity by examining 
behavior in the market 
for related goods.

๏Stated Preference:     
Ask people, often 
through surveys, how 
much they value a 
resource.
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REVEALED PREFERENCE METHODS

๏ Observable because they involve actual behavior

๏ Indirect because they infer value of environmental good/ 
service based on economic decisions in other markets

๏Hedonic Pricing Method: how much are people 
willing pay for housing based on different 
environmental amenities?

๏Averting Expenditures: how much do people spend 
to reduce environmental risk or damage? 

๏Travel Cost Method: how much are people willing to 
pay to visit environmental resources? 
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1. REVEALED PREFERENCE: HEDONIC PRICING METHOD

๏Decomposes the value of a market good into its 
attributes and infer the implicit price of the attributes 
(including environmental attributes)

๏We are ultimately interested in the value of the 
non-market good

๏Price is a function of a bundle of attributes
๏P = p1z1 + p2z2 + … pNzN

๏Attributes: z1, z2, … zN. 

๏ Implicit prices of attributes: p1, p2, … pN.

10



HEDONIC PRICING METHOD
Attributes that affect housing prices:
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HEDONIC PRICING METHOD

๏Number of bedrooms and bathrooms

๏Overall square footage

๏Quality of school district

๏Crime rate in the neighborhood

๏Proximity to stores,shopping

๏Noise

๏Air quality

๏Proximity to parks, open space

๏Exposure to pollution

Attributes that affect housing prices:

Environmental
characteristics
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HEDONIC PRICING METHOD
Applications

Organic / Local food Open space - parks, trails Coastal amenities, storm risk
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APPLICATION: COASTAL ECOSYSTEMS - 
GEOPHYSICAL AND ECONOMIC FEEDBACKS 

Tropical storms and sea level rise 

lead to coastal erosion
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APPLICATION: COASTAL ECOSYSTEMS - 
GEOPHYSICAL AND ECONOMIC FEEDBACKS 

Policy response to 
coastal change

Human manipulation
affects coastal change

Tropical storms and sea level rise 

lead to coastal erosion

Source: coastalchange.ucsd.edu/images/nourishment3.png!
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HOUSING MARKETS DIRECTLY AFFECTED BY COASTAL PROCESSES

Source: coastal.geology.ecu.edu!

“… tax officials slash the value of lot owned by Elizabeth 
Cameron by 93% from $1.3 million to $81,500” 

September 2007, Wilmington Star News
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POLICY FEEDBACKS

๏ Housing price = f(structural, neighborhood, beach width)
๏ but shoreline stabilization occurs where property values 

are high
๏ Beach width = f(housing values)

Source: coastal.geology.ecu.edu!
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VALUE OF DISAPPEARING BEACHES IN NORTH CAROLINA
Hedonic Pricing Method - Applications

(Gopalakrishnan et al. 2011, Journal of Environmental Economics and Management)

Coastal amenities, storm risk

Kitty Hawk

Kill Devil Hills
Nags Head

Atlantic Beach

Indian Beach

Pine Knoll Shores

Emerald Isle

Wrightsville Beach
Carolina Beach

Kure Beach

Coastal North Carolina
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Value of disappearing beaches in North Carolina
(Gopalakrishnan et al. 2011, Journal of Environmental Economics and Management)

Coastal amenities, storm risk

$0.00

$2,250.00

$4,500.00

$6,750.00

$9,000.00

Without Feedback W/ Feedback
Non-oceanfront Oceanfront

Property value added with 1ft increase in beach 
width 
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2. REVEALED PREFERENCE: AVERTING EXPENDITURE METHOD 

๏ Averting or defensive expenditures are those 
incurred to reduce damage caused by pollution

๏ Value of environmental good inferred from the 
WTP for substitute

๏ Let's think about water quality

๏ What do we do avoid health risks from 
contaminated water?

๏ We often buy a substitute market goods for 
the non-market good that we desire

๏ Brita pitcher (or faucet filter attachment): 
Purchase filtering for what would otherwise be 
natural purity

๏ Buy bottled water: Substitute purchased water 
for tap water
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APPLICATION: SHALE EXPLORATION, RISK PERCEPTIONS 
& AVERTING BEHAVIOR 

๏ Ground water risks 
associated with “fracking” 

๏ Household bottled water 
expenditure data to 
measure the impact of 
perceived health risks from 
shale development

๏ Compare differences in 
bottled water expenditure 
before and after shale 
activity in Pennsylvania and 
Ohio to estimate averting 
expenditure to avoid shale 
risks

Wrenn, Klaiber and Janice, 2016, Journal of the Association of Environmental and Resource Economists 

Averting expenditure per household in  
Pennsylvania range: $10.74 - $15.64
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Figure 3. DD Trends for Bi-Annual Well Counties in Pennsylvania and Ohio 
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Pennsylvania Well Counties
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Notes: The figure shows the trend lines for mean household bottled water expenditure for the well 
counties in Pennsylvania and Ohio. Well counties are defined as counties that either had drilling 
during our study period (post-2006 for Pennsylvania) or had drilling after our study period (post-2011 
for Ohio). We use these divisions in constructing the treatment variables in our DD models. The 
values are generated by taking the average of bi-annual household bottled water expenditure for 
households located in each of these groups. The vertical line in the figure shows the cutoff date (post-
2006) when shale-gas drilling began Pennsylvania.  
 

Pennsylvania (shale)

Ohio (no shale)
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OTHER EXAMPLES OF AVERTING BEHAVIOR

Sunscreen Air purifiers and masks

Sound proofing homes 
near noisy airport Organic produce to avoid pesticides
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3. REVEALED PREFERENCE: TRAVEL COST METHOD

๏ Infer the value of a recreational resource by using information on 
how much visitors spent to get there.

๏ Travel Cost Demand Function: Determine relation between 
number of trips to a certain site and the cost per trip

๏ Value of services from the site is the area under the demand 
curve aggregated across all visitors

๏ Considered a lower-bound because does not consider people’s 
time or non-use values
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TRAVEL COST METHOD
Applications

National ParksImpact of oil spill Recreational fishing
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STATED PREFERENCE METHODS

๏ Direct measure of environmental 
value by surveying respondents

๏ Construction of hypothetical 
scenarios to elicit values

๏Contingent Valuation: elicit 
willingness to pay contingent 
on a hypothetical outcome

๏Conjoint analysis: elicit value 
based on hypothetical choice 
between different bundles 

๏Referenda: Dichotomous choice

23



APPLICATION: VALUE OF BEACH QUALITY IN TYBEE 
ISLAND, GEORGIA
๏ Recreational value of beach 

amenities (day trips)

๏ Survey to elicit willingness to 
pay (WTP) for hypothetical 
changes in beach quality

๏ Statistical analysis to estimate 
WTP

๏ Daily mean marginal 
willingness to pay for wider 
beaches = $6.75

๏ Annual willingness to pay 
based on estimated beach 
user days = $6,070,167

Landry, Keeler, and Kriesel, 2003, Marine Resource Economics 

Considering the beach conditions and price 
of using the beach, which would you prefer 
to see at Tybee Island?  

a. Current Conditions            at $5 per day 

b. Wider beach                        at $X per day 

c. Wider beach + armoring at $Y per day
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CONJOINT ANALYSIS
๏ Choice modeling with multiple attributes

๏ Choose between options with different attribute 
combinations

๏ Recover willingness to pay for specific attributes

Choice
Attribute Choice A Choice B Choice C

Water
Clarity 5 feet 10 feet 8 feet

Mercury 10 ppm 5 ppm 15 ppm

Price $20 $40 $10Water Quality in Lake Erie
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POTENTIAL BIASES WITH CONTINGENT VALUATION

๏ Strategic bias: Respondents do not reveal true WTP to influence 
outcome

๏ Information bias: Respondents forced to value attributes which they 
have little experience with

๏ Starting-point bias: Range of options influences response

๏ Hypothetical bias: Respondent is confronted with an unreal 
situation

๏ “Warm glow” effect: Responses may reflect general feelings towards 
more general positive spiritedness or eco-friendliness rather than 
the specific issue 

But the only way to measure non-use value of ecosystem services
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Questions / Comments

27




