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Background (1)

• Valuing Ecosystem Restoration
– With the dramatic increase in ecosystem 

restoration activity, understanding public 
preferences for the projects has received more 
attention.

• Valuation based on Ecological Evaluation
– Economic valuation must be based on 

ecological evaluation.
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Background (2)

• Information & Ecosystem Restoration
– The env. econ. literature has provided empirical 

evidence that information is intricately linked to 
individual valuations of environmental goods, 
especially those that are unfamiliar to most 
people.

– Since the public is usually unfamiliar with 
ecosystem restoration, it is important to capture 
the impacts of ecological information on the 
public’s value formation.
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Willingness-to-pay Distributions

• The Concept

Utility Parameter
(Willingness-to-pay)

Density

Mean
Value

Variance 
of Value
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Information Effects on CV 

• Stylized Facts on the Link b/w Unfamiliarity 
& Information Effects
– Changes in information can change preferences and 

values.
– The impacts depend on prior information set (i.e. 

respondents’ familiarity).
– Enough prior information produces no effects.
– Imperfect prior information (i.e. unfamiliar) produces 

significant effects.

• The Effects on Mean & Variance of WTP
– Mean: Sensitive for non-user & lacking use value. 
– Variance: The evidence seems to be mixed.
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Motivation

• There is no theoretical consensus on the 
impact of information on variance reductions 
as well as mean shifts.
– Munro & Hanley deal with information as change of 

density distributions. 
– Blomquist & Whitehead utilize the difference b/w prior 

and posterior information sets.

• The effects of information on values, 
especially willingness-to-pay distribution, is 
an important empirical question.
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Contributions
• We explore the impact of providing ecological 

information on WTP distributions.

• Using a between-subjects split-sample design, we 
find that the ecological information increases the 
mean WTP and decreases the variance of WTP. 

• In addition, we find that while weak/no effects are 
observed for relatively familiar attributes like water 
quality, strong effects are observed for relatively 
unfamiliar attributes like biodiversity.
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Kushiro Mire & Lake Takkobu 8

E142 20’
N43 30’

The Largest Wetlands in Japan
The Ramsar Convention: 1980
National Park: 1987

The Ramsar Convention:
Convention on Wetlands of International Importance 
Especially as Waterfowl Habitat Kottaro Marsh Viewpoint

Lake Takkobu

Shallow Lake Takkobu
Surface Area: 1.4km2

Mean Depth: 1.9m
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Ecological Evaluation Criteria

• Biodiversity
– # aquatic plants species

– # endangered species

• Ecosystem Function
– Water quality

– Vegetation covering area
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Drastic Change of the Ecosystem

• Ecosystem Deterioration from 1991 to 2003
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Emergent Plants
Floating-leaved Plants
Submerged Plants
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Species Decline

• The Lakeshore Plants have been on a 
Rapid Decline.

11

Introduction Study Site Methods   Results



envecon 2010 @ Royal Society, London, UK   March 12, 2010   Yohei Mitani

Water Quality

• Water Quality is Deteriorating.
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Level of 1991
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Ecological Threshold

• Ecological Regime Shifts in Shallow Lakes
– Two stable ecological states; shift from one to the other 
– Drastic change in ecosystems, which is difficult, 

expensive, or impossible to reverse
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Restoration
Level of 91’

No MeasureConservation
Level of 03’

Introduction Study Site Methods   Results



envecon 2010 @ Royal Society, London, UK   March 12, 2010   Yohei Mitani

Between-subject Split-sample 

• Between-subjects Split-sample Design
– 1400 subjects were randomly assigned to 

control (w/o inf.) or treatment (w inf.) groups

– Matching method was employed, controlling for 
gender and age.
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Question Sequences in the Survey 15
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Information Treatments

• Information 1: Biodiversity
– An additional illustrated information on biodiversity, which explains 

the role of diversity in aquatic plant species in the lake.

• Information 2: Endangered Species
– An additional illustrated information on endangered species, which 

explains the definition of an endangered species then introduces
the status of endangered species in the lake.

• Information 3: Regime Shift (Water Quality)
– An additional illustrated information on an ecological regime shift 

associated with water quality.
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Attributes & Levels in CE

• Attribute & Level Selection
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Attributes

From  
Ecological 
Evaluation
Criteria

Levels
Consistent with Ecological Thresholds (Regime shifts in the lake)
Related to Potential Restoration Goals (i.e. policy goals)

Introduction Study Site   Methods Results



envecon 2010 @ Royal Society, London, UK   March 12, 2010   Yohei Mitani

Choice Experiments

• Respondent was presented with a choice 
set and asked to choose her most preferred.
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Plan 1 Plan 2 No Plan
Cost (yen) 500 yen 4000 yen 0 yen

# Aquatic Species 7 species 20 species 7 species

# Endangered Species 2 species 2 species 0 species

Water Quality Unclear Clear Unclear
Recreational Use Available Not Available Available

Click most preferable 
plan � � 1 � 2 � 3
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Web-Survey

• Main Survey
– Web-based computer-assisted survey system
– E-mail invitations were sent to 1400 random Hokkaido 

samples of a non-random, pre-recruited panel of the 
polling agency.

• Control Group (w/o inf.)
– 223 valid responses

• Treatment Group (w inf.)
– 219 valid responses
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Estimation Model

• Mixed Logit (ML)
– Identifies preference heterogeneity by allowing the 

utility parameters to distribute with a continuous 
distribution.

– Current specification: Normal distributions; A fixed price 
coefficient; Estimation in preference space w correlated 
coefficients.

– Choice probability:
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Comprehension & Perceptions

• Effects on Comprehension & Perceptions
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Effects on WTP (1)

• WTP, CV, & Testing Variance Reduction

– Coefficient of variation (S.D./M.) provides a unit 
free measure of variability.

– A two-tailed Z test (like variance-ratio F) for the 
differences b/w two coefficients of variation.
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Effects on WTP (2)

• Testing a Mean Shift

– Large and significant differences for Biodiversity 
attributes.

– Relatively small or insignificant differences for 
Endangered and Water Quality attributes.
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Concluding Remarks
• Our results show two types of information effects: the 

information increases the mean WTP & the information 
decreases the variance of WTP.

• In addition, the results indicate that the impacts of 
information provision depend on the types of ecological 
restoration attributes: while weak/no effects are observed 
for relatively familiar attributes, strong effects are observed 
for relatively unfamiliar attributes.
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Policy-related Implications

• The results imply that ecological information 
provision would be important for valuation of 
ecosystem restoration especially when 
respondents are unfamiliar with relevant 
ecological concepts.

• Ideal prior information level: 
– Should respondents have enough prior 

information such that their preferences are 
stable even after receiving additional 
information?
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Thank you for your attention.
Any questions & comments are very welcome.

Yohei Mitani
Email: mitani@colorado.edu
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