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Research

Objectives

Estimate estuarine 
Ecosystem Services’ 
value trade-offs

Explore the sources 
of heterogeneity in 
ES values

Question

Are environmental 
preferences 
influenced by site and 
user's characteristics?



Environmental 
Valuation

Definition 
of policy

Definition 
of 

attributes 
and levels

Experimental 
design

(choice sets) 

Questionnaire 
development

Sampling 
strategy

Choice Experiment

Willingness to pay (WTP) for improving ES provisioning with a 
restoration project operating throughout the catchment areas. 



Case studies



Environmental 
Policy 

Area before 
restoration project

Area after 
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Non-monetary Attributes and Levels

Flood controlBiodiversity Recreation

Decrease in 
biodiversity

Slight increase 
in biodiversity

Large increase 
in biodiversity

Decrease 
in recreation

Slight increase 
in recreation

Large increase 
in recreation

Increase in 
flood risk

Slight reduction 
in flood risk

Large reduction 
in flood risk



Choice card
example

“Status Quo”



Final sample

589 surveys
3534 obs. 

Tay questionnaire
198 surveys

Forth questionnaire
194 surveys

Clyde questionnaire
197 surveys
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for Ecosystem 
Services
(£)
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recreation



Average WTP 
for Ecosystem 
Services by 
place
(£)
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Average WTP 
for Ecosystem 
Services by 
user type
(£)
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“Status Quo” 
Analysis

Study case
Model 1 

ASC
Model 2 

ASC*Visitor
Model 3 

ASC*Resident
Model 4 

ASC*Resident*Visitor
All -0.23* -0.44*** 0.17 -0.06

Clyde -0.03 -0.15 0.34* -0.01
Forth -0.29+ -0.65*** -0.25 -0.31
Tay -0.40* -0.60** 0.11 -0.19

+=p<.1, *=p<.05, **=p<.01, ***=p<.001;



Summary of 
findings

Flood control and Biodiversity

Tay catchment area

 Visitors of the area

Recreation

Clyde catchment area

Residents of the area

vs



Policy
Implications

 The research outputs can help policy makers and regulators in
designing more efficient and contextualised environmental
management policies.

 Environmental management policies targeting flood control and 
biodiversity improvements are more likely to be accepted among 
Scottish citizens

 Environmental policies which are compatible with the promotion 
of sustainable outdoor recreational visits could increase the 
willingness of people to fund restoration policies. 

 Outdoor recreational activities might boost the sense of “place 
attachment”, which in turn has been suggested to promote pro-
environmental behaviour in individuals. 



Future work:

MMNL Geographically Weighted 

Spatial analysis of WTP (hotspots, distance 
decay, cluster analysis)

Thank you very much for your 
attention!

Thank you very much for 
your attention!



Questionnaire Structure

Participant 
information

Definition estuary

Definition ES

Definition study 
area

Residency

Policy 
explanation

Policy 
objectives

Recreational 
use 

questions

Flood 
perception

Biodiversity and 
environmental 
consciousness

Consistency

questions

Attribute 
explanation

Choice 
card 

explanation

Choice 
tasks

Zero bid 
question

Debriefing 
questions

Socio-
economic 
questions

Closing 
information

Pre-survey information

Post-survey information

ES perception

Choice Experiment



Sample 
Statistics

Variable All sites pooled
Clyde 

questionnaire

Forth 

questionnaire
Tay 

questionnaire

Income (net, in £ per 

month)

1765.11 (1153.54) 1790.81 

(1194.73)

1666.75 

(1041.10)

1837.80 

(1211.64)

Age 50.42 (16.41) 49.17 (16.68) 52.58 (16.03) 49.50 (16.30)

Household size 2.39 (1.84) 2.33 (1.25) 2.15 (1.05) 2.70 (2.70)

Gender (% female) 54.50 54.64 50.76 58.08

Education (% with 

university degree and 

above)

40.41 36.60 41.12 43.43

Employment (% 

economically active)

60.27 61.86 53.81 65.15

Residency in the area (% 

residents)

31.75 44.85 36.04 14.65

Visited the area for outdoor 

recreational activities (% 

visitors)

52.80 51.03 57.87 49.49

People perceiving a better 

environmental status on 

the area (% respondents)

18.51 21.65 16.75 17.17

People perceiving a worse 

environmental status on 

the area (% respondents)

19.86 15.98 20.30 23.23

a Source: Scottish estuarine management Choice Experiment, 2016 
b Given are mean and standard deviations in (parenthesis)


