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Overview 
1. Non-Market Values in Coupled Human/Natural Systems 

2. Expanded set of potential dimensions of non-market value 

3. Importance of accounting for diversity in stakeholders’ value 
orientations 

4. Research design implications for estimation of non-market 
values in CHANS 

5. Applications to alternative operations of the GCD 

6. Overview of 2014 pilot study 

7. Replication base case and randomization 

8. Alternative dimensions of value: Native American and rural 
ranching/farming communities 

9. Implications 
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Coupled Human/Natural
Systems

• Broad recognition that natural (hydrological, 
biological, atmospheric) subsystems and human 
communities can be tightly interlinked 
– Both natural and human subsystems are components of 

coupled systems 

• Large river systems in the Western US and elsewhere 
are prime examples 

• Results in a large “working landscape” over which 
changes in operational conditions can have implications 
across multiple components of the system 
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Credit: 
BOR, 2012 

Stakeholder Value Orientations 
• Within CHANS, communities tend to optimize to 

the opportunities and constraints afforded by the 
system 

• Changes in the system can lead to tradeoffs and 
potential disruptions for affected communities 
– Disruptions can result from changes in current system 

operations, or expectations about patterns of change 
in future operations 

• Valuation for changes can range from positive to 
negative 
– Traditional efforts to estimate NMVs via WTP set the 

lower bound at $0 
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Implications for Conventional 
NMV Estimates within CHANS 

Level of Disagreement Over Value Change 
Low High 
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No Bias: 
Few stakeholders 

hold negative value, 
and those who do 

can opt out 

No Bias: 
Some stakeholders 
hold negative value, 

but those who do 
can opt out 

Little Bias: 
Few stakeholders 

have negative 
value, but those 

who do cannot opt 
out 

Bias: 
Some stakeholders 
hold negative value, 
and cannot opt out 
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Social Disruptions and NMVs
• If there is social disruption (e.g., to rural ways of life) 

from changing a particular pattern of production, and 
composition of consumption bundles, then there may 
be associated changes in non-use values 

• Economics recognizes “paternalistic altruism” 
motivation to non-use value (for inclusion in, say, 
BCA) 

• Individuals may also hold a self-identity motivation 
with protecting particular ways of life 

• These are distinct from transfers and equity concerns 
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2014 OU Study
•	 Our broader goal is to better understand NMVs 

in the context of changes within CHANS 
•	 Our 2014 report focused on valuation of 

nonmarket effects of changing Glen Canyon 
Dam operations 
– Assessed sensitivity of previous estimates of WTP 

for effects of changing operations to 

• Approach used to structure choices 

• Allowance for differences in value orientations 

• Inclusion of omitted dimensions of value 

Research Approach
 
•	 Replication of 1995 Welsh et al. study 

•	 Implemented experiments that compare 
alternative treatments to replication baseline: 
– Randomized presentation of information 

– Structuring of choices 
• Allow for “negative valuation” of changing dam 

operations 
– Can also be thought of as positive valuation for maintaining 

dam operations 

– Introduction of omitted dimensions of value 

10 

5 



  

 

 
 

 

  

8/31/2015
 

Experimental Treatments
 
Treatment Concept Sample Size 

1. Replication Used Welsh et al (1995) language and format, in 
Internet survey mode 

341 

2. Adds randomized 
presentation of info. to #1 

Replication with the exception of randomizing 
the order of information 

345 

3. Adds referendum choice 
options to #2 

Permits respondent to vote for one of two 
options, rather than one “proposal” 

352 

4. Adds Native American effects 
to #3 

Adds information and potential effects of 
changed operations on Tribes 

343 

5. Adds rural Western 
community effects to #3 

Adds information and potential effects of 
changed operations on rural communities 

397 

6. Combines #4 and #5 Combines information and potential effects on 
Tribes and rural communities 

345 

7. Adds hypothetical air 
emission effects to #3 

Includes hypothetical effects of increased air 
emissions (not combined with 4-6) 

342 
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Experimental Data
• National survey of 2,465 individuals 

– Internet-based and weighted to Census 

Collected: April 22-24, 2014 

Average time: 26 minutes 
Participant Source: SSI “Dynamix” 

Panel 
Respondent Mix: Close to Census 

Weights: 2013 Census 
Estimates 
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Treatment  #1: Replication
 
• Replication of Welsh et al (1995) approach 

– Introduce purpose of survey 

– Background information 
• Provided a map of the study area 

– Overview of natural resources in the study area 

– Concerns about the resources 

– Projected effects of changing operations 

– Solicit views on changing operations 
• Value preference more than $25? 

• Online survey images (desktop, tablets, smart phones) 
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Replication Results
 
Welsh et al. (1995) Study Our Study 

Vote for proposal to 
change operations 

71% 70.6% 

Not vote for proposal to 
change operations 

17% 17.3% 

Would not vote 12% 12.2% 

• Nearly identical results 
– Provides a baseline for exploring effects of: 

• Presentation of information 

• Structuring of alternatives 

• Additional value dimensions 
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Treatment #2: Randomized 
Information Ordering

• Original study provided a uniform ordering of 
information 
– Randomization is required to introduce treatments 

– Ordering effects are common in survey design 

– Giving prominence of place to particular features 
may privilege those dimensions 

• We randomized the ordering of conceptually 
connected blocks of text 
– No statistically significant effect on replication 
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Treatment #3: Structuring 

Alternatives
 

•	 Original study structured choice as referendum 
on a proposal for a change in dam operations 
– Focuses valuation on the proposed change 

•	 We structured choice as referendum allowing 
for selection between one of two options 
– Conceptually more appropriate 

– Necessary for estimation of positive values placed 
on maintaining dam operations 
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Results
 
Welsh et al. 

(1995) Study 
Our 

Replication 
Two Options 
Treatment 

Vote for to change 
operations 

71% 70.6% 67.8% 

Vote to maintain 
operations 

17% 17.3% 21.3% 

Would not vote 12% 12.2% 11.0% 

•	 Results indicate that one respondent in five will vote 
to maintain current dam operations 

•	 This approach permits assessment of the value 
placed on not changing dam operations 
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Results
 
Baseline-Replication 

of Welsh et al. 
Two Options 
Treatment 

Vote to change operations 70.6% 67.8% 

Would you pay $25? NA 46.9 

Vote against proposal (i.e. to 
maintain operations) 

17.3% 21.3% 

Would you pay $25? NA 6.9 

Would not vote 12.2% 11.0% 

•	 Nominally larger number of respondents chose to leave dam 
operations unchanged when offered two options 
 6.9% would pay $25 to leave operations unchanged 

•	 Appears to be a subtle but important effect: 
 A single “proposal” appears to privilege the proposed change 
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Treatments #4-5: Omitted Value 
Dimensions 

•	 Welsh et al. study focused on valuation for 
selected effects of changing dam operations 

•	 Raises questions of how we choose to define the 
choice, and characterize the potential dimensions
of value associated with the decision 

•	 Additional categories of nonmarket values may 
affect respondents’ choices (Loomis 2014): 
– “Paternalistic altruism” 

• Effects on Native American tribes 
• Effects on rural Western communities 
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Omitted Value Dimensions 
• Experimental treatments (random assignment): 

– #4: Native American tribes 
– #5: Rural Western communities 
– #6: Native American tribes + rural Western 


communities
 

•	 Information on these topics was provided in 
background material and presentation of 
alternatives for operating the dam 
– Introduced in random order 
– Example: Native American treatment 
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Background Information 

31 

Concerns 
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Effects 

33 

Alternatives 
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And for rural Western Communities… 

For effects on Native American tribes… 
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Results
 
Replication 
With Two 
Options 

Native 
American 

Rural Western 
Communities 

Native 
American + 

Rural Western 
Communities 

Vote to change 
operations 

67.8% 49.5% 49.1% 32.4% 

Would pay $25 46.9 33.0 33.9 21.8 

Vote to maintain 
operations 

21.3% 39.2% 37.1% 57.1% 

Would pay $25 6.9 16.5 16.4 30.3 

Would not vote 11.0% 11.4% 13.8% 10.5% 
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Results 
• Inclusion of implications for the viability of 

traditional communities can have a significant 
effect on level of support for changing dam 
operations, and on WTP 

• Effect is cumulative when Native American and 
Western community treatments combined into 
single treatment 
– Nearly 60% of respondents support maintaining 

operations 
– Over 30% willing to pay at least $25 to maintain 

operations 
• Suggests that some will be WTP to retain current operations 
• Would be treated as $0 valuation in most CV studies 
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Summary of Findings
• Structuring alternatives as a referendum choice 

between two options allows respondents to 
consider bundles of distinct value attributes 
– In contrast to Welsh et al (1995) on single proposal 

for changing operations 
• A single proposal appears to privilege that proposal 

– More appropriate conceptually in that options may 
require tradeoffs across different attributes 

– Allows for expression WTP to retain current 
operations 

• Meaningful proportion of respondents place positive value 
on maintaining current dam operations 
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Implications
• Suggests that some respondents would be WTP 

to maintain operations when additional 
relevant nonmarket effects are included 

• Note that these experiments do not permit 
estimation of population WTP 

• Will require full CV research design 

• Appropriate treatment of “negative” values in 
calculation of WTP will require validation of estimation 
techniques 

• Protocol for identification of relevant value 
considerations needs to be developed 
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