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Octopus’s garden under the blade: Boosting biodiversity increases willingness to pay 

for offshore wind in the United States 
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1. Introduction 

The ongoing quest to define and secure sustainable energy is one of humanity’s most 

pressing challenges, particularly in the context of climate change [1]. The United Nations 

set ambitious sustainable development goals, including universal access to affordable, 

reliable, sustainable and modern energy [2] while the World Bank and International 

Energy Agency’s Sustainable Energy For All initiative calls for the doubling of renewable 

energy in the global energy mix and tracking this energy transition [3]. One approach for 

mitigating climate change involves rapidly scaling up low-carbon energy production to 

replace energy from fossil fuels. Various pathways have been proposed to transition 

away from fossil fuels and towards renewable energy, with offshore wind potentially 

playing a critical role in this transition for several countries with coastlines [4-6]. Along 

the US Eastern seaboard, Kempton [7] argues that offshore wind is the only spatially 

proximate utility-scale renewable energy source that could displace significant carbon 

emissions in the near term. 

 

And yet, negotiating what constitutes both clean (i.e., no greenhouse gas emissions) and 

locally desirable energy systems is an ongoing challenge at local and regional scales with 

global ramifications [8,9]. The environmental and human safety risks associated with 

large scale offshore wind farms (OWFs) over their life cycles are relatively benign as 

compared to risks associated with other energy sources, including fossil fuels and 

nuclear [10]. For example, OWFs, in contrast to coal plants or nuclear reactors, do not 

pose any catastrophic risks as concerns human deaths or excessive property damage 

[10]. Lifecycle analysis also reveals that the energy intensity of materials used to build 

OWFs are offset by the short “payback” period of properly-sited large-scale wind 

turbines. When evaluated according to the energy and greenhouse gas emissions 

embedded in the materials, as compared to the energy they generate, the payback 
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period is less than one year [11]. Solar photovoltaic, biomass and fossil fuel energy 

sources have a higher net global warming impact per unit of electrical energy generated 

than wind farms [12].   

Despite this relatively low level of risk, alongside evident carbon-mitigating benefits, 

developing offshore wind farms has been controversial. In particular, debates about 

offshore wind farms have focused on their relatively high levelized costs compared to 

fossil fuels. Levelized costs are calculated as the sum of all costs accrued over the 

lifetime on an energy system, including initial investment, operations, maintenance, 

input (e.g., fuel) costs and capital costs divided by the total amount of electricity 

generated over the lifetime of the infrastructure. As of 2019, the levelized cost of 

offshore wind ($117.90/Mwh) continues to be more than double land-based wind 

($42.80/MWh), solar PV ($48.80/Mwh) and advanced combined cycle natural gas 

($40.20) [13]. The world’s wind experts, however, expect 30% cost reductions by 2030 

for fixed-bottom offshore wind and 24% cost reduction for land-based wind [14]. 

In addition to concerns about current costs, rejection of offshore and land-based wind 

development has also been associated with dissatisfaction or distrust of available 

options for ownership and operation of utilities. Visual/aesthetic impacts of wind farms 

and concern regarding the consequence of wind development on species, especially 

birds, and habitat more broadly are also prominent in debates about wind development 

[15-18].  

Indeed, public opinion might be the primary factor in the success or failure of an energy 

project. Understanding public preferences thus matters across all efforts to transition to 

low carbon energy systems [19] and to meeting Paris and IPCC targets more broadly 

[15]. In particular, incorporating public preferences into the siting and design of 

renewable energy can make projects more broadly acceptable. There is a growing 

research foundation regarding improvements related to visual/aesthetic impacts [19-

22], but research that looks beyond GHG mitigation only, and not also at non-monetary 

benefits is relatively absent. For example, consideration of potential biodiversity effects 

resulting from OWFs is comparatively absent.   



 3 

 

The current study was conducted to address a broader suite of preferences related to 

offshore wind’s ecological impact, with a focus on the US northeast, a region in which 

utility-scale offshore wind developers have leased sites and environmental impact 

analyses are ongoing as of 2020 [20].  Specifically, our goal was to investigate how 

variation in wind farm design features (ecological, aesthetic, ownership and cost) 

enhances or erodes public support for developing this technology. The novelty of our 

study is the focus on preferences related to biodiversity enhancement and degradation 

in the context of US offshore wind development. This exploratory evaluation provides 

new insight into public preferences and trade-offs, as well as a foundation for future 

research. 

 

We assess support for wind project features using a choice experiment involving 

preferences for one wind farm over the other, where each varies according to ecological 

implications, ownership models, distance from shore and cost changes to utility bills, 

with the latter used to estimate willingness to pay (WTP). Because the barriers to 

adoption are considerable, we also think about design in reference to regenerative 

principles [21], as we expect that such designs might better address negative 

perceptions of this renewable energy technology. Regenerative design refers to 

planning and implementing systems that evolve from their initial forms while renewing 

a site (i.e. using human intervention to provide ecologically-improved conditions). It 

involves using ecosystem health as a foundation for design, with humans as part of this 

ecosystem [22]. 

1.1 Addressing features that may impact support for offshore wind farms (OWFs)  

The primary purpose of our choice experiment format was not the precise 

quantification of economic values, but rather to disentangle the kinds of features known 

or theorized to affect support for OWFs, including how the desirability of those features 

vary across groups. First, we recognize that several studies indicate that many people 

perceive wind farms as diminishing the aesthetic quality of a land or seascape, typically 

referred to as a negative externality [20-23]. In contrast, others see wind turbines as 
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symbolic of progress towards a clean energy future [23] and as contributing towards a 

point of interest that supports tourism and recreation [21,23]. 

 

Visibility itself is a function of distance from shore, and so greater distance will reduce 

visual impacts but also incur higher costs.  Some of these costs can be recouped in 

additional energy generation due to the stronger intensity and consistency of wind 

further from shore. The cost per unit of energy generated, however, tends to increase 

as wind farms are sited further from shore due to increased costs associated with 

construction (e.g., longer trips to deliver equipment and supplies, longer underwater 

transmission cables must be laid), operations and maintenance (e.g., longer trips from 

shore for crews to service the turbines) [24]. 

 

Second, studies have indicated that environmental impacts of wind farms include 

collision risk and diversion of bird migration routes [25] and potentially bats (a problem 

for terrestrial farms, but little documentation exists for offshore sites) [26]. In the 

construction phase, acoustic disturbance from pile driving likely has a high impact on 

marine mammals, fish and benthos (species inhabiting the seafloor). Moderate to high 

uncertainty is associated with acoustic impacts to wildlife during the OWF’s operational 

phase [27]. Electromagnetic fields are anticipated to have a relatively low impact on 

marine species, but this impact remains uncertain [27,28]. Few studies have assessed 

the cumulative impacts and long-term food web effects associated with industrial scale 

OWFs [27,29]. Conversely, offshore wind farms could go beyond mitigating negative 

impacts, and be designed instead to enhance marine habitats. Ecologically sensitive 

siting practices and artificial reefs could increase local biodiversity [30,31]. OWF turbine 

foundations could act as artificial reefs and fish aggregation devices, both of which have 

contributed to restoring degraded marine ecosystems [32,33]. Further, an OWF may 

become a de facto marine reserve with associated conservation benefits [27,34].  

 

Third, utility ownership can also exert a significant impact on wind farm preferences. 

Using choice experiment methods, Ek and Persson [35] found that Swedish residents 
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prefer cooperatively or municipally owned wind farms over private and state-owned 

farms. OWF ownership preferences have yet to be assessed in our study area (see Figure 

1, coastal New England), where cooperative ownerships models are common in some 

sectors of the economy, such as lobster and fisheries cooperatives [36]. An energy 

cooperative also operates in this region (Vineyard Power) and is a part owner of a 

proposed OWF in collaboration with a developer (Offshore MW) [37].  

 

Together these provide a basis for our primary research question: What are the relative 

strengths of preferences when it comes to offshore wind project visibility, biodiversity 

impacts, and ownership models? Secondarily, are respondents with stronger 

environmental values willing to pay more for an OWF that provides benefits to marine 

species? We designed our experiment to include variance based on: visibility and so 

distance from shore (1 through >10 miles from shore), biodiversity impacts (% change in 

marine species abundance as function of wind turbine foundation design), variable 

ownership models (cooperative, municipal, state or private) and cost or willingness to 

pay (adding $1 through $20 to utility costs). We also evaluated the extent to which 

environmental values, as measured with the New Ecological Paradigm (NEP) scale, 

influence willingness to pay for ecologically regenerative wind farms. We anticipated 

preference and therefore higher willingness to pay for wind farms with less visual 

impact, i.e., further from shore, and for those that increase marine species abundance 

and diversity, particularly among those with strong environmental values.  

 

2. Methods 

Our methods included four major components: sample frame and study location  (New 

England residents); survey design including choice attributes and their presentation 

across energy options (wind farm versus conventional fossil fuel); independent variables 

(demographic and an environment belief scale known as the New Ecological Paradigm) 

[38]; and data analysis, which employed standard econometric analysis to infer 

preferences across different OWF attributes (e.g., near vs. far from shore; biodiversity 
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losses vs. gains, private vs. cooperative ownership), and the WTP for levels of those 

attributes. We explain each of these components in greater detail below.  

 

2.1 Study location  

New England coastal states have strong and consistent wind resources offshore (see 

Figure 1). An energy transition towards greater reliance on renewables would likely 

include hundreds of OWFs off the coasts of these states [39,40]. Large-scale OWFs have 

been developed in Northern Europe, but only one small farm near Block Island off the 

coast of Rhode Island has been built in North America as of 2019. We chose to assess 

public preferences related to OWFs based on a survey of coastal New England residents 

because of this region’s high wind resource potential and the fact that several farms are 

currently under consideration near the coasts of these states.    

[insert Figure 1 here] 

Figure 1. Wind resource potential for states in study. 

Wind data from NREL [41]. 

 

2.2 Sample characteristics 

We recruited respondents using Amazon’s Mechanical Turk (M-Turk) system, which has 

become a common respondent recruitment method for experimental research [42,43] 

even though it is more of a convenience than probability sample. We attempted to 

minimize bias in our sample by describing it on M-Turk’s HIT list (Human Intelligence 

Tasks) in very general terms as a survey about preferences based on different text and 

image-based descriptions, without using any language related to renewable energy. The 

sample was limited to M-Turk panelists who have mailing addresses in coastal New 

England states (Connecticut, Maine, Massachusetts, New Hampshire or Rhode Island), 

where several proposals for OWFs are more advanced than elsewhere in North America.  

 

Respondents meeting the location requirement were provided with a link to our survey 

hosted on the Qualtrics survey platform. We used the Qualtrics software to randomly 
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assign survey-takers to one of four blocks of choice experiment questions. These choice 

experiment questions included graphics that visualized wind farms at various distances 

from shore and impacts to marine life. Qualtrics displayed the 540x720 pixel graphics at 

a consistent size regardless of screen sizes used by participants. We collected self-

reported demographic data from the sample so we could compare it with U.S. Census 

data to determine the extent to which this sample is representative of the population of 

these states. When they completed the survey, respondents were given a completion 

code to submit in the M-Turk system for payment. Respondents were paid $1 to take 

the 10-15 minute survey.  

 

A total of 412 respondents completed the survey. We excluded data from 12 

respondents who failed two questions we inserted to test survey takers’ attention (see 

Appendix B. Choice experiment survey, question 6 and 47). This attention-screening 

practice is recommended when relying on ‘Mechanical Turk’ to avoid rapid and robotic 

responses [42].  

 

Our respondent pool is typical of M-Turk workers as described in Paolacci [43]. Our 

sample had higher self-reported levels of education than the general population, was 

younger (32 years vs 40 as the mean age in these states), more females (59%) than 

males (41%), and self-reported household income lower than the states’ average (Table 

1). The white/non-white racial breakdown of our sample (82.5% white) corresponded 

closely to U.S. Census data for the region (82.2% white). We then used iterative raking 

to weight our data [44]  to account for the discrepancies between our sample and U.S. 

Census data, specifically related to educational attainment, age, gender, and income. 

Weighting was used to achieve representativeness on the weighting variables, but the 

sample may not be fully representative of the population with respect to renewable 

energy preferences. 
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Table 1. Survey respondents’ demographic characteristics compared to census data (N = 400). 

Socioeconomic 
Characteristics Description 

Percentage or 
Mean of Sample 

Percentage or Mean 
from 2014 Census* 

Education 
Bachelor degree or 

higher 66.3% 37.9% 

Age Years old 32 40 

Female Gender 59.0% 51.3% 

Income 
Annual household 

income before taxes ~$53,000* $66,200 

State CT 18.5% 25.6% 

  ME 12.3% 9.5% 

  MA 45.5% 48.0% 

  NH 9.5% 9.4% 

 
RI 9.8%** 7.5% 

White Caucasian race 82.5% 82.2% 

We used 2014 Census data from coastal New England states including Maine, Massachusetts, New 
Hampshire, Connecticut, Rhode Island. State census data was summed then weighted by the state’s 
population size. 

* This is approximate because survey respondents selected an income category rather than reported a 
specific amount. For example, category 5 corresponds to $35k to $49k while category 6 is $50k- 74K. The 
mean income was 5.4, which we interpret as 40% of the value between the middle of category 5 and 6 at 
~$53,000.  

** All respondents have a mailing address in a coastal New England state (a requirement for eligibility to 
take this survey), but 4.4% of the sample did not self-report a zip code in one of these states. 

 

2.3 Choice experiment design 

In a choice experiment, respondents are presented with options that vary according to 

particular attributes and they are asked to select their preferred option. The attribute 

levels are varied based on experiment design rules so that researchers can build data 

analysis models for choices based on the attributes of the option that respondents 

selected. 
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We developed and implemented an online survey hosted on the survey platform 

Qualtrics. Each survey included a research ethics consent form, introductory material on 

OWFs, the choice experiment component, then demographic questions and finally 

questions about environmental attitudes. The latter included five statements from the 

New Ecological Paradigm (NEP) scale, which is the most widely used method to measure 

environmental attitudes [38]. The survey also measured levels of agreement and 

disagreement with instrumental, intrinsic and relational value statements. We used a 

fractional factorial design [45] for our choice experiment component in order to keep 

the survey short and reduce cognitive burden for the respondents. We generated our 

fractional factorial design with the choice experiment design tool in the software 

package JMP. The design involved four blocks of eight choice sets (scenarios) each. An 

example scenario is presented in Figure 2. 

 

As noted above, we used four OWF attributes in the choice experiment: effect on 

marine life, type of ownership, distance from shore (visibility), and addition to monthly 

electricity utility bill. Each attribute had four levels (see Table 2 and Appendix C. 

Variables in choice experiment). The increases in species diversity and abundance are 

based on literature on artificial reefs, wind farms and environmental impacts, which 

document high levels of variability across sites and species [46-48]. Artificial reefs can 

increase the abundance and diversity of marine life in areas where hard substrates limit 

ecological productivity [34,49]. Transplanting and seeding native species, such as algae 

and oysters, can also augment species diversity and abundance on artificial substrates 

[50]. Although 60% decrease and 60% increase to diversity and abundance are more 

extreme than most anticipated assessments of impact, such changes are within possible 

range and uncertainty bounds, particularly if the base levels of diversity and abundance 

are low.  

 

Our payment vehicle was a monthly addition to the electrical utility bill. The levels of the 

bill were based on Krueger [51] and Krueger et al. [52], who recommended a fee over 

the lifetime of a project. These studies used a range of utility fees up to $30 a month for 
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three years, but, based on their model outputs, found that many residents were willing 

to pay more than this. We used a monthly fee over the lifetime of the project, which we 

stated as ~25 years (see Appendix B. Choice experiment survey).  

 

Table 2. Description of attributes and levels used in the choice experiment. 

Attribute Description Levels 

Biodiversity Percent change in marine 
species diversity and 
abundance  

• 60% decline 
• 30% decline*  
• 30% increase 
• 60% increase 

Ownership 
type 

Owner of wind farm • Private ownership* 
• State ownership 
• Municipal ownership 
• Cooperative ownership 

Distance Distance of wind farm 
from nearest shore 

• 1 mile, highly prominent* 
• 4 miles, prominent 
• 8 miles, somewhat visible 
• > 10 miles from shore, barely visible 

Bill Monthly addition to 
electricity utility bill to 
fund wind farm 
development 

• $1 
• $5 
• $10 
• $20 

*Denotes base levels 

 

Each survey respondent was asked to assume that his/her state has committed to 

increasing electricity generation by 10%. Then he/she was presented with 8 choice sets, 

each with three options.  Similar to Kruger [52], option A or B were 100 turbine OWFs 

with attribute levels systematically varied based on the experimental design. Option C, 

the “opt-out” choice, was for constructing a fossil fuel plant (see Figure 2 for a choice 

set example). We created visual representations of changes to marine life using vector 

images from the IAN image library [53] of species common in the Gulf of Maine. We 

used Google Earth, Sketch Up and OWF models (reaching a virtual height of 70m above 
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sea level) from 3D Warehouse to create OWF visualizations of a turbines in a 10x10 grid 

at different distances from shore (see example in Figure 2). Respondents had the option 

of clicking on an external link for animated visualizations of farms at the four distances 

from shore. Visualizations, including photo simulations, are a common feature in wind 

farm preference surveys [51,54-56]. 

 

[insert Figure 2 here] 

Figure 2. Example of choice scenario. 

Images made with graphics from IAN image library [53] 

 

We pilot tested the choice experiment with 20 individuals to ensure that the survey text 

and questions were clear. We made minor adjustments based on their feedback to 

clarify the wording of the survey (see Appendix A and B for the M-Turk request 

description and the survey respectively).  

 

2.4 Econometric analysis of choice experiment data 

Analytically, we employed the Random utility model (RUM), which typically underpins 

choice experiment data analysis (McFadden, 2001; Train, 2009). This approach assumes 

that individuals maximize their utility (satisfaction) when making discrete choices from a 

set of alternatives for goods and services. The attribute levels of a chosen option are 

assumed to generate individual utility. A RUM relates observed or stated choices to this 

individual utility. The respondent n obtains utility U, which depends on their choice, 

from an alternative i out of options j such that 1 <  i <  j  in choice task t. The indirect 

utility function of respondent n is denoted as Unit: 

 

Unit = β’nXnit + εnit 
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Respondent characteristics (e.g., demographic variables) and observable attribute levels 

of option j are represented by Xnit. The coefficient vector of these attributes is βn, which 

may be random or non-random variables. An unobservable random error term is εnit. 

As described in Börger et al. [57] the probability Pnit that respondent n chooses 

alternative i over all other alternatives in choice task t is: 

 

Marginal WTP or the implicit price for an attribute level can be calculated as the ratio 

between an attribute level’s coefficient and the payment coefficient (e.g., distance of 5 

miles from shore coefficient divided by the bill coefficient). This can be interpreted as 

willingness to make a trade-off between each wind farm attribute (e.g., 5 miles from 

shore) and a price attribute (e.g., utility bill) as a change from the base level of an 

attribute (e.g., 1 mile from shore). 

 

Similar to Krueger [52], we include an “opt-out” choice in the utility function (a fossil 

fuel plant rather than a wind farm with no additional billing costs). The attribute levels 

of the opt-out choice are fixed (e.g., no ownership type specified, no impact on marine 

biodiversity, no visual impact, no additional cost to utility bill). The logit models 

incorporate selections of the “opt-out” choice when coefficients and WTP amounts are 

estimated (e.g., if more respondents choose Option C of a fossil fuel plant, WTP for wind 

farm attributes decreases).   

 

We used a mixed (also known as random parameter) logit model to infer how 

respondents value wind farm attributes. The mixed logit model allows for “random taste 

variation, unrestricted substitution patterns, and correlation in unobserved factors over 

time” [58](p. 153). Taste parameters—respondents’ personal preferences embedded in 
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the utility components denoted as βn—vary randomly across the sample in mixed logit 

models.  

 

We considered ownership type, distance from shore, and impact on marine species 

abundance and diversity as categorical attributes, modeled as sets of dummy variables. 

We estimated coefficients showing effects relative to the base levels of each attribute 

noted in Table 2. Base levels were chosen to facilitate interpretation of other levels (e.g., 

expected positive preference and utility for less visible wind farms relative to the most 

visible location one mile from shore). “Bill”, the payment mechanism, was used as a 

continuous variable in the models. The mean of the NEP variables was interacted with 

the biodiversity attribute variables to evaluate whether preferences and WTP for 

biodiversity varied based on environmental attitude. 

 

The model was estimated in Nlogit v. 6 using weighted data, panel specification to 

account for multiple observations per respondent, and Halton draws. The constant and 

the coefficients for all attributes except cost (bill) were modeled as random following a 

normal distribution (as suggested by [35,52]). The constant was generic and specified 

for the utility function of the opt-out Option C. 

 

2.5 Methodological Limitations 

We acknowledge limitations of our exploratory study, which is meant as a first step 

towards understanding public preferences related to marine species losses and gains 

associated with offshore wind. See discussion section 4.1 for a full description of the 

study limitations related to the quality of our graphics, the viewing experience in the 

survey, ways to increase certainty in discrete choice experiments and potential 

unintended possible biases inherent in our survey design.    

 

3. Results 
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We present our model results, which show a significant influence of environmental 

values on preferences related to biodiversity impacts. We also present data 

demonstrating preference for wind projects with minimal visual impact and public 

ownership.  

 

3.1 Opt-out and model fit 

In the weighted dataset, the opt-out (Option C) was chosen 12.5% and the wind farm 

options (Option A or B) were chosen 87.5%.  The NEP variable is the mean of the five 

NEP statements gauging pro-environmental orientation (1 = weak; 5 = strong). This 

variable ranged from 1.6 to 5, with a mean of 3.85. This is slightly lower than the 3.98 

mean of the same NEP statements in Dunlap et al. (2000) based on a representative 

sample of Washington state residents.  

 

Model results are shown in Table 3 with associated WTP estimates shown in Figure 3.  

The McFadden R2 indicated a very good model fit, and most of the coefficients were 

significant (p-values of < 0.001). There was greater variation in the significance of the 

standard deviation parameters, indicating a mix of homogeneity and heterogeneity with 

respect to the effect of attribute levels on preferences. The negative constant indicated 

that respondents generally preferred Option A or Option B (wind farms) over Option C 

(no wind farm), though the significant standard deviation parameter indicated 

heterogeneity in this preference. 

 

3.2 Environmental value orientation influences strength of preference for large 

ecological gains and losses 

Our results about the interaction of NEP score and ecological loss indicate a strong 

preference to avoid 60% loss of species abundance and diversity among the majority of 

respondents, who have moderate to high concern for the environment. With interaction 

terms, coefficient sign and magnitude are interpreted as a set. For example, the 

coefficient on the 60% decline attribute was 3.397 while the coefficient on the 60% 
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decline attribute interacted with NEP was -2.034.  Except for the small minority with the 

lowest mean NEP score (1.6), the net effect is negative, indicating respondent 

preference to avoid 60% loss of species diversity and abundance. For example, for those 

with a mean NEP score at the sample mean (3.85), the net effect was 3.397 + (-2.034 * 

3.85) = -4.434. The significance of the standard deviation parameter for 60% Loss * NEP 

indicated that the effect of environmental attitude on response to a 60% loss of species 

diversity and abundance varied across respondents. 

 

Respondents were homogenous in their preference for a 30% gain in species diversity 

and abundance relative to the base level of a 30% loss. Neither the interaction with NEP 

nor the standard deviation parameter was significant.  The opposite was the case for a 

60% gain in diversity and abundance.  The p-value of 0.055 in the 60% gain coefficient, 

the significance of the 60% gain * NEP coefficient, and the significance of both standard 

deviation parameters indicated that environmental attitude affected strength of 

preference for 60% gains relative to the base of 30% loss, and that unexplained 

heterogeneity remained. 

 

3.3 Ownership and distance from shore preferences  

Respondents preferred non-private ownership, with this relative preference being 

strongest for municipal, then state then cooperative ownership. Respondents preferred 

that OWFs be located distant from shore, with the most preferred distance being 10 or 

more miles (barely visible). The non-significance of the standard deviation parameters 

for these variables indicated homogeneity with respect to preferences for distance 

(visibility). Lastly, the coefficient on cost was negative and significant, as expected. 
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Table 3. Choice experiment mixed logit results  

Loss and gain refer to changes in rocky reef species abundance and diversity. NEP refers to New Ecological 
Paradigm, a measure of environmental attitudes. A high NEP score corresponds to strong environmental 
value orientation while a low NEP score signals weak environmental orientation. Miles refers to the 
distance of the wind farm to shore. 

 
Utility function parameters 

 
Standard deviation parameters 

 
Coefficient Std. Error P-value 

 
Coefficient Std. Error P-value 

Constant -3.450*** 0.431 0.000 
 

5.093*** 0.428 0.000 

60% loss 3.397*** 0.744 0.000 
 

0.017 0.583 0.977 

60% loss * NEP -2.034*** 0.285 0.000 
 

0.900*** 0.097 0.000 

30% gain  3.018*** 0.491 0.000 
 

0.014 0.257 0.957 

30% gain * NEP -0.096 0.119 0.424 
 

0.013 0.093 0.892 

60% gain 1.083 0.565 0.055 
 

0.851*** 0.214 0.000 

60% gain * NEP 0.654*** 0.157 0.000 
 

0.144* 0.067 0.030 

Municipal 0.682*** 0.132 0.000 
 

0.618** 0.232 0.008 

State 0.643*** 0.150 0.000 
 

1.401*** 0.189 0.000 

Cooperative 0.392* 0.158 0.013 
 

0.621* 0.288 0.031 

Four miles 0.753*** 0.158 0.000 
 

0.084 0.353 0.811 

Eight miles 0.824*** 0.138 0.000 
 

0.181 0.196 0.355 

Ten miles 1.243*** 0.195 0.000 
 

0.300 0.538 0.578 

Cost -0.139*** 0.011 0.000 
    

        
N (choices) 3198 

      
McFadden pseudo-R2 0.5520 

      
Log likelihood 
function -1591.9 

      
Restricted log 
likelihood -3553.7 

      

 
Indication of significance codes: *** 0.001; ** 0.01; * 0.05;  
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3.4 Estimates of willingness to pay for offshore wind farm characteristics 

The highest addition to the monthly utility bill offered in the choice experiment 

($20/month) was below our model’s estimates of WTP values for wind farm attributes 

(e.g., high NEP scoring respondents had WTP of $31/month for 60% gain to species 

diversity and abundance). Three of our WTP values are beyond the range of the offered 

payment mechanism, i.e., greater than $20, so we have somewhat lower confidence in 

these estimates. As shown in Table 3 and Figure 3, the strongest preferences are 

avoiding 60% loss of diversity and abundance among those with moderate to strong 

environmental values (medium high to high NEP scores) and achieving 60% gains to 

diversity and abundance, again among those with moderate to strong environmental 

values.  

 

[insert Fig 3 here] 
Figure 3. Willingness to pay (WTP) for wind farm attributes. The strength of environmental value 
orientation, measured by NEP scores, influences WTP for avoiding 60% loss and supporting 60% gain to 
species abundance and diversity associated with an offshore wind farm. 

 

4. Discussion 

Respondents clearly preferred avoiding loss of biodiversity. They also preferred 

scenarios with biodiversity gains relative to the base level of 30% loss of species 

diversity and abundance. Preference for large gains in species abundance and diversity 

was widespread, and particularly pronounced for those with strong environmental 

attitudes. This support and WTP for ecologically regenerative renewable energy 

technology offers a more optimistic direction for environmental research and policy 

than prevailing environmental discourses which focus on the need to convince people to 

act in a more environmentally friendly manner by dwelling on ‘environmental doom and 

gloom’ like climate change. The consequences of this arguably uninspiring emphasis on 

scarcity and sacrifice may be seeding and perpetuating doubt and indifference rather 

than active engagement when it comes to addressing environmental challenges [59-61]. 

This emphasis on minimizing harm—making things “less bad”—may simply prolong 
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environmental degradation rather than contribute to ecological regeneration [59,62]. 

For respondents who had low NEP scores, having “less bad” impacts seemed particularly 

less motivating than having a positive impact, albeit a small one (Figure 3). There may 

already be strong support for actions and technologies that have positive effects on 

nature, as our findings suggest, without convincing constituents of, for example, the 

existential threats posed by climate change.  

 

Strong, positive impressions associated with wind projects tend to be based on socially 

and culturally constructed symbolic attributes, particularly the perception that wind 

turbines represent clean energy progress on a local scale. This symbolic attribute tends 

to explain support more than the perception that a wind project contributes to climate 

mitigation [23,63]. We see an opportunity to further generate positive affect at a local 

scale if offshore wind turbines can be explicitly designed to benefit local biodiversity.  

 

This study provides empirical evidence that people value approaches to building 

renewable energy infrastructure that generate ecological abundance. Even respondents 

with weak environmental value orientations demonstrated WTP for wind farms that 

provide large biodiversity benefits (see Table 3 and Figure 3). Our results demonstrate a 

significant and substantial WTP for habitat enhancement in conjunction with OWF 

development when the environmental gains and losses are visually explicit. Based on 

our results, New England residents may be willing to pay an additional $17-31 monthly 

for electricity from OWFs that have marine biodiversity benefits rather than losses (60% 

gain as compared to a 30% loss in species abundance and diversity). 

 

This is higher than WTP amounts identified by Börger [57] who estimated that residents 

living near the Irish Sea Coast had an annual WTP of £7 (~$9 USD) in the form of an 

additional tax for an OWF that increased diversity by 10 species and £15(~$20 USD) if 

diversity increased by 30 species. The difference across studies likely reflects actual 

differences in WTP given diverse populations and contexts. It may partly reflect 
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methodological effects, e.g., our results as compared to Börger [57] could, with 

additional research effort, indicate that people are willing to pay more for regenerative 

OWFs if the payment is added to their monthly utility fee rather than paid as an annual 

tax. Our fee and its “per month” basis were clearly stated in the choice task introduction 

and in the choice task image (Figure 2).  Hasty survey-takers may have quickly 

responded to the biodiversity graphical image without fully considering the additional 

cost. We contend that this is unlikely because, as mentioned in the methods, we 

excluded respondents who failed to pass our attention-screening questions.   

 

In general, WTP estimates from stated preference studies may be larger than what 

people would actually pay due to “hypothetical bias,” which refers to how people 

frequently, but not always, respond with lower WTP to real as compared to hypothetical 

valuation questions [64-67].  Also, it is possible that “cheap talk,” which involves 

inserting an explicit description of hypothetical bias and why it might occur into the 

survey instrument prior to the WTP questions, could reduce hypothetical bias [65,67] 

but empirical evidence for this is ambiguous, as reviewed by Ladenburg and Olsen [68].  

We did not include “cheap talk” nor did we include a reminder of household monthly 

budget constraints. However, we have confidence in our WTP estimates and the relative 

amount of each preference because we used choice based elicitation methods, a 

simulated voter referendum with consequences to the respondent, and we had an opt-

out option, all of which are methods that reduce hypothetical bias as compared to other 

methods of assessing WTP [69,70].  

 

Also, we want to emphasize that our results are not based on sampling a particularly 

wealthy population, by US standards. Our respondents had lower incomes than the 

region’s average, and was comprised of people willing to spend 10-15 minutes earning 

$1.  
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The percent of our respondents who selected wind project development over other 

types of electricity development (our opt-out choice) aligns with the findings of 

Firestone and Kirk [71]. Approximately 88% of our respondents chose wind over the opt-

out choice of a natural gas or coal plant despite added costs of wind power. This 

proportion is similar to the 90% of Firestone and Kirk’s respondents who preferred local 

wind development over nuclear, coal or a natural gas plant development. 

 

Additionally, the high WTP estimates for ecologically regenerative wind farms are 

consistent with the strong responses to social-ecological relational value statements in 

our survey analyzed in Klain et al., [72]. For example, over 93% of our respondents 

agreed or strongly agreed that “humans have a responsibility to account for our own 

impacts to the environment because they can harm other people” and 77% agreed or 

strongly agreed that “plants and animals, as part of the interdependent web of life, are 

like ‘kin’ or family to me, so how we treat them matters” [72]. Our survey results 

demonstrate the need to further assess public willingness to support ecologically 

regenerative development and the ways that relational values could be leveraged to 

achieve outcomes that benefit biodiversity.  

 

The present study is exploratory, with results demonstrating the potentially strong 

societal value of ecologically regenerative renewable energy technology. Further study 

would be needed for formal cost-benefit analysis or other quantitative policy 

evaluation. Such evaluation could include, for example, greater context specificity and 

detail regarding the biodiversity attribute, an even more prominent cost attribute, and 

alternate sampling and survey administration approaches [73].  

 
Our results align with past research demonstrating WTP to site OWFs further from 

shore. Studies show that people generally consider an OWF a visual disamenity [52,74]. 

Danish residents’ WTP was ~$58, $121, and $153 per household per year (Euros 

converted to 2006 USD) for a wind farm sited 12km (7.5mi), 18km (11mi) and 50km 

(31mi), respectively, from the coast as compared to 8km (5mi) [74].  Krueger [51] 
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estimated that inland residents of Delaware were willing to pay to $9, $13, $16, $17, 

$19 and $21 per month for three years to site a wind farm at 3.6mi (6km), 6mi (10km), 

9mi (14km), 12 (19km), 15 (24km) and 20 mi (32km), respectively, away from shore as 

compared to 0.9 mi (1.5km). Westerberg [75], however, revealed that some types of 

tourists associate amenity value with an OWF at least 5 mi (8km) from shore, while 

other types of tourists only associate dis-amenity value with an OWF. Similarly, Parsons 

and Firestone [76] also identified amenity and disamenity values associated with 

offshore wind projects among recreational beach users. They found that 48% of US East 

Coast beach going respondents report that an offshore wind project 5 miles from shore 

would worsen their beach going experience while another 48% reported that it would 

not change their beach experience and 4% reported that their experience would be 

improved. When considering an offshore wind project 10 miles from shore, the 

proportions of respondents reporting on their experience were 20% worsened, 61% no 

effect and 10% improved.  

 

Börger et al. [57] used an increase in species diversity by 10 species and an increase by 

30 species as two variables in their choice experiment on wind farm preferences. Their 

study as well as ours found that the visibility of turbines had a limited and weaker 

influence on wind farm choice than the considerably stronger preference for farms that 

increase marine species diversity (see Table 3 and Figure 3). These results may be 

partially attributed to including large increases in species diversity in our choice 

experiments.  

 

Lutzeyer et al. [77] conducted a choice experiment in North Carolina, USA, estimating 

that large, expensive vacation homes directly on the coast or with ocean views may lose 

up to 10% of their rental value if a utility scale wind farm is sited within 8 miles of shore 

from the rental property. In contrast, using mixed-method qualitative research on Block 

Island, three miles from the first US offshore wind farm,  Smith et al. [78] documented 

how this OWF was “an appealing addition to the tourism and recreational features of 

the region for many of the observed seasonal visitors” (p. 311).   
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Our study suggests that private ownership is not preferred, which is similar to the 

findings of Ek and Persson [35]. Our results indicate a small but significant preference 

for municipally and state owned OWF rather than privately owned. There is some 

ambiguity related to cooperative ownership in our study in contrast to the highly 

significant ownership preferences in Sweden for state, municipally or cooperatively 

owned OWF [35]. The mixed logit results indicate it is statistically significant (~$2.82 

WTP). It seems clear, however, that there is support for OWFs with some degree of 

community or public ownership, and a WTP more for this than private ownership (see 

Table 3 and Figure 3). 

 

4.1 Study limitations 

Our results should be interpreted in light of the following limitations. These include the 

visual quality of the graphics we used, descriptions in the survey of the graphics, the 

viewing experiences of respondents, potential opportunities to improve the certainty of 

the data collected and some potential unintended biases in our survey instrument.  

 

4.1.1 Visual quality and viewing experience 

We used Google Maps, Sketch Up and vector graphics of plants and animals from the 

IAN image library [53] to create the visuals for our survey. Our visuals are not as 

photorealistic as some images used in other wind project preference studies, e.g., 

Lutzeyer et al. [77]. Our simplified visuals may have impacted how survey takers 

responded. Future studies could benefit from using photorealistic images. 

 

Also, the text that accompanied one of our visualizations stated that typical offshore 

wind farm towers rise to around 360 feet above sea level (see Appendix B). Offshore 

wind towers erected in 2020 tend to be higher than they were when this survey was 

administered in 2015. Respondents may have mistakenly interpreted the 360 feet as the 

height from sea level to the uppermost tip of the blade. It would have been clearer if we 
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had specified the height from sea level to the blade tip at its apex rather than sea level 

to the top of the tower.   

 

In order to assess relative preferences at different levels of visual impact, we included 

numeric (number of miles) and a high to low relative-verbal scale (prominent to barely 

visible), which is common in survey design. We, however, relied on older studies of 

shorter turbines when coming up with the verbal descriptors of visibility from shore. 

Several papers released after data collection for this study have looked at visibility in 

wind project siting decisions on the US East Coast [76,79]. We also missed a potentially 

useful study by Sullivan et al. [80], which found that wind projects of 100 turbines are 

easily seen at distances of 22 mi (35km) under various weather and lighting conditions. 

Our description of >10 mi distance from shore as “barely visible” may not be accurate in 

clear weather and under high contrast lighting conditions. Nevertheless, we found 

strong relative preferences for OWFs further rather than closer to shore (Table 3 and 

Figure 3). 

 

An additional limitation was our omission of 1) instructions to take the survey on a 

computer rather than a smaller, mobile device and 2) specifications on how far the 

viewer should be from their computer screen when choosing visualizations of distance 

of wind turbines from shore. Although Qualtrics does not resize graphics in different 

web browsers as long as they are 750 pixels or less in width (our graphics were 720 

pixels in width), we do not know how many survey takers used devices with small 

screens that would have changed the viewing experience of our graphics (e.g., scrolling 

would have been needed to see the entire image).  

 

4.1.2 Opportunity to improve certainty in discrete choice experiment welfare 
estimates 

A major critique of discrete choice experiments is that respondents may provide 

uncertain and hasty responses rather than carefully thought out responses. Questions 

on respondents’ choice certainty are often used to assess their engagement with the 
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survey tasks [81]. Researchers assume that survey takers who are certain about their 

choices tend to have more rational preferences, greater consistency in their preferences 

and are less subject to hypothetical bias [82,83]. We did not include a question on how 

certain survey takers were in their selection of wind farm attributes, which would have 

enabled us to filter out uncertain choices from our modeling. We recommend that 

future research on this topic using stated choice experiments include certainty 

questions after each choice set and test the impact on model outputs from including 

versus excluding uncertain responses.  

 

Another opportunity to increase the certainty in our results would have been to include 

debriefing questions at the end of the survey. We concluded our survey with an optional 

comment box as well as our e-mail contact information. No survey participants 

communicated protest bids, but debriefing questions could have more accurately 

ascertained if indeed protest bids existed. Such questions could have helped to 

determine if and why participants made choices based on protest bids, i.e., responded 

by choosing the $0 change in utility payment based on rejecting any aspect of our choice 

scenario. It is possible that respondents may not have liked any of our choice options, 

they did not find our scenarios believable, and/or disagreed with our selection of price, 

distance from shore, ownership type and impact on habitat as attributes that influence 

their preferences related to offshore wind projects. Future research could include 

debriefing questions to more explicitly determine the presence or absence of protest 

bids, the extent to which respondents liked any of the options, and their opinions on if 

they thought the scenarios were believable. 

 

4.1.3 Potential unintended biases 

We may have unintentionally biased survey participants when we provided them with 

the choice of wind projects vs. a coal or natural gas plant development. Given that coal 

is no longer economically competitive with natural gas and the resistance to new 

sources of air pollution in New England, we should have only included natural gas as an 

alternative. Similarly, the three-stacked visual aid representing a generic fossil fuel 
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power plant may have added to this effect. Thus, our inclusion of coal in the fossil fuel 

option and the associated fossil fuel plant may have biased responses in favor of wind. 

 

An additional potential bias was using the text “> 10 miles” in describing the 

photomontage, which depicted wind turbines 10 miles from shore but not greater than 

10 miles. This may have led some respondents to be biased toward wind because they 

may have thought the turbines were located further than 10 miles from shore. 

 

4.2 Policy implications 

Our preliminary research strengthens the case for the development of ecologically 

regenerative offshore wind farms. Building OWFs with effective artificial reefs and 

communicating this design feature broadly could improve public support for this 

renewable energy technology. This study also reveals latent public support and WTP for 

such technology, particularly when there is a component of community or public 

ownership and the farm’s visual impact is lessened by siting it further from shore. Based 

on our results, we recommend that offshore wind permitting processes prioritize site 

development 10 miles or more from shore to reduce the visual impact of an OWF, 

despite the potential for increased construction and maintenance costs. Attention to 

the preferences that we have identified has the potential to increase public support, 

which could facilitate developers obtaining consent for OWF licensing and initiating 

planning processes.  

 

5. Conclusion 

This exploratory study reveals high levels of support for the ecologically regenerative 

design of a type of renewable energy infrastructure. This is particularly relevant and 

timely as the scientific consensus on climate change has coalesced, and the need to shift 

away from fossil fuels has become increasingly apparent [84]. Public support for 

renewable energy infrastructure expansion is needed to achieve carbon reduction goals 

and renewable energy targets. Our research provides preliminary evidence of elevated 
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WTP, particularly among people with a strong pro-ecological worldview, for ecologically 

regenerative renewable energy in the form of artificial reefs associated with OWFs along 

coastal New England states. We acknowledge the limitations in our study and that 

additional economic and ecological research will be important for investors and 

stakeholders. We believe our study will motivate, and provide a foundation for, further 

evaluation of the potentially strong effect on public support from integrating 

biodiversity benefits into the design of renewable energy infrastructure. 
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Appendix A. Choice experiment Mechanical Turk request description 

Posted: July 10-27, 2015 

Requester: Sarah Klain 

 

Qualifications Required: HIT approval rate (%) is higher than 50; Location is ME, MA, CT, 
NH, RI 

 

Reward: $1.00 per HIT 

HITs available: 1 

 

University of British Columbia 

 

We are conducting a survey about people’s preferences based on different text and 
image-based descriptions. The survey will take approximately 20 minutes.  

 

Make sure you know your M-Turk Id.  

 

Responses will be checked before approval. Once approved, you will be paid $1.  

 

Please follow these steps to complete the survey: 

 

1. Accept the HIT 
2. Open the survey in a different Tab or Window (right-click on link and select 

option): https://ubc.qualtrics[xxx] 
3. Complete the survey. A Completion Code will be shown when you finish this 

survey. This code is necessary to process payment 
4. Insert the Completion Code below: 

 

 

Thank you for your interest! 
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Appendix B. Choice experiment survey 

Options for Electrifying the Future 

 

Introduction 

A wind farm is a cluster of wind turbines used to generate electricity. Based on US 
Department of Energy studies, coastal New England has strong and abundant offshore 
wind resources as shown in the map below.   

 
1. Have you seen a wind turbine in operation? 

o Yes 
o No 

 

2. What is your attitude toward developing wind power in the US? 
o Very positive 
o Positive 
o Neutral 
o Negative  
o Very Negative 

 
 

3. In your opinion, construction of offshore wind turbines off the coast of your 
state should be:  
o Encouraged  
o Tolerated 
o Discouraged 
o Prohibited 
o Not sure 
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4. Would the presence of a visible offshore wind farm make you more or less likely 
to go to the coast for recreational purposes (e.g., beach-going, boating, fishing, 
or walking along the coast)? 
 

o Much less likely 
o Less likely     
o No Difference      
o More Likely      
o Much more Likely 

 
 

Choices of Electricity Sources 

Research on how people make decisions shows that how people feel, their prior 
knowledge and their past experiences affect how they make decisions. We need to 
know if you take the time to read directions, otherwise the information you provide in 
this survey will not be useful. To demonstrate that you have read the instructions, for 
the next question on how you feel about wind turbines, please select “None of the 
above” as your answer.  

 

Please check all the words that describe your feelings towards wind turbines: 

 

Supportive Opposed Disinterested Skeptical 

Interested Afraid Concerned Curious 

Apathetic Enthusiastic Appreciative None of the Above 

 

For the purpose of this survey, please assume that your state has committed to increase 
energy generation by 10%. Imagine that you have the opportunity to vote on either 

1) An offshore wind farm with 100 wind turbines; or  

2) A new coal or natural gas plant 
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A Google Earth visualization of an offshore wind farm. The eye altitude is 3 feet above the ocean. Typical 
offshore wind farm towers rise to around 360 feet above sea level.  

 

If an offshore wind farm is built, assume a renewable energy fee would be added each 
month to your electricity bill. This fee would be used to offset construction and 
maintenance costs for the lifespan of the wind farm, which is about 25 years.   

  

We will ask you to vote for your preferred option while assuming that: 

• The electricity generation option that receives the most votes will be 
constructed 

• Each energy option generates an equal number of job opportunities  
• Potential wind farm sites have equal wind resources  
• Wind farm locations are outside of bird migration pathways and distant from 

bird nesting areas 
• Engineers and biologists can create underwater structures as part of the tower, 

which supports the turbine blades. This tower could provide different levels of 
underwater habitat quality. 

 

This wind energy company could be a: 

• Cooperative: members own the business, all profits after taxes are given back to 
members 

• Private company or corporation: owned by share holders who appoint a board 
of directors who supervise the business 

• Municipal owned and operated initiative: the wind farm is publicly owned by 
the municipal government  

• State owned and operated initiative: the wind farm is publicly owned by the 
state government  
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Please consider the following set of options. 

Which option would you vote for? 

I would vote for: 

o Option A 
o Option B 
o Option C 
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[Repeat for a total of 8 Choice Sets. Each choice set varies the levels and attributes 
according to my orthogonal array] 

 

Imagine that a wind project off your state’s coast was the first of numerous North 
American offshore wind projects. Would this influence your attitude towards the wind 
project? For example, suppose that building 300 wind farms off the coast from 
Connecticut to Maine could supply 30% of the electricity for New England coastal states. 
Together, these wind farms would have a substantially larger impact on the ocean than 
one wind farm. However, 300 wind farms could greatly reduce air pollution, foreign oil 
dependence, and reliance on fossil fuel linked to climate change and sea level rise. If you 
knew that the farm near your state’s coast was the first of many offshore wind farms, 
would you be more or less likely to support the wind farm? 

 

1          2        3                 4               5 
|---------------------------------|---------------------------------|---------------------------------|---------------------------------| 

     Less likely                           No effect on                        More likely 

    to support             my decision       to support 

 

 

Details about yourself to help us interpret our survey results 

 

Are you female or male? 

o Female 
o Male 

 

How old are you? 

 

What is your zip code? 

 

What is your race or ethnic origin? Check all that apply. 

o American Indian or Alaska Native  
o Asian 
o Black or African American 
o Hispanic, Latino or Spanish 
o Native Hawaiian or Other Pacific Islander 
o White European 
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o Middle Eastern 
o North African  
o Other ______ 

 
What is the highest level of education that you have completed? Please check one.  

o Grade school  
o Some high school 
o High school graduate 
o Some college credit  
o Associate degree 
o Bachelor’s degree 
o Graduate degree or Professional degree  

 

Which category best describes your household income before taxes in 2014? 

o Less than $10,000 
o $10,000-$14,999 
o $15,000-$24,999 
o $25,000-$34,999 
o $35,000-$49,999 
o $50,000-$74,999 
o $75,000-$99,999 
o $100,000-$124,999 
o $125,000-$149,000 
o $150,000-$174,999 
o $175,000-$199,999 
o $250,000 and above 

 

What is your employment status? 

o Employed for wages 
o Self-employed 
o Out of work 
o A homemaker  
o Student 
o Retired 

 

Have you heard of Mechanical Turk? To confirm that you are carefully reading 
instructions, please select: Yes, I am an MT worker.  

 

o Never heard of it 
o No, what is that? 
o Vaguely, but I’m not sure 
o Yes, I am an MT worker  
o Yes, I have done many HITs 
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Please indicate your political affiliation: 

o Democratic party 
o Republican party 
o Independent 
o Other (please specify) 
o None 

 

Do you recreate on the coast? This could be a range of coastal or ocean-based activities 
such as going to the beach, surfing, fishing, and/or boating.  

o Frequently, 20+ times/year 
o Sometimes, 10-20 times/year 
o Every now and then, 5-10 times/year 
o Rarely, 1-5 times/year 
o Never 

 

Attitudes 

On a scale of 1 (Strongly Disagree) to 5 (Strongly Agree), to what extent do you agree 
with the following statements? 

 

Humans are severely abusing the environment. 

1 ------------------2------------------3------------------4--------------------5 

Strongly disagree    Disagree       Unsure                  Agree            Strongly agree 

 

The balance of nature is strong enough to cope with the impacts of modern industrial 
nations.  

1 ------------------2------------------3------------------4--------------------5 

Strongly disagree    Disagree       Unsure                  Agree            Strongly agree 

 

The so-called “ecological crisis” facing human kind has been greatly exaggerated.  

1 ------------------2------------------3------------------4--------------------5 

Strongly disagree    Disagree       Unsure                  Agree            Strongly agree 

  

The earth is like a spaceship with very limited room and resources. 

1 ------------------2------------------3------------------4--------------------5 

Strongly disagree    Disagree       Unsure                Agree            Strongly agree 
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If things continue on their present course, we will soon experience a major ecological 
catastrophe.  

1 ------------------2------------------3------------------4--------------------5 

Strongly disagree    Disagree       Unsure               Agree            Strongly agree 

 

On a scale of 1 (Strongly Disagree) to 5 (Strongly Agree), to what extent do you agree 
with the following statements? 

 

Plants and animals, as part of the interdependent web of life, are like ‘kin’ or family to 
me, so how we treat them matters.  

1 ------------------2------------------3------------------4--------------------5 

Strongly disagree    Disagree        Neutral                Agree            Strongly agree 

 

Humans have a responsibility to account for our own impacts to the environment 
because they can harm other people.  

1 ------------------2------------------3------------------4--------------------5 

Strongly disagree    Disagree        Neutral                 Agree            Strongly agree 

 

I have strong feelings about nature (including all plants, animals, the land, etc.); these 
views are part of who I am and how I live my life.  

1 ------------------2------------------3------------------4--------------------5 

Strongly disagree    Disagree        Neutral                 Agree            Strongly agree 

 

I often think of some wild places whose fate I care about and strive to protect, even 
though I may never see them myself.  

1 ------------------2------------------3------------------4--------------------5 

Strongly disagree    Disagree        Neutral                 Agree            Strongly agree 

 

There are landscapes that say something about who we are as a community, a people.  

1 ------------------2------------------3------------------4--------------------5 

Strongly disagree    Disagree        Neutral                 Agree            Strongly agree 

 

How I manage the land, both for plants and animals and for future people, reflects my 
sense of responsibility to and so stewardship of the land 
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1 ------------------2------------------3------------------4--------------------5 

Strongly disagree    Disagree        Neutral                 Agree            Strongly agree 

 

 

I think about the forest and all the plants and animals in it like: 

A family of which I am very much a part  

o Yes, this is very much like how I think about the forest 

o Yes, this is like how I think about the forest 

o This is somewhat like how I think about the forest 

o This is somewhat unlike how I think about the forest 

o No, this is very unlike how I think about the forest 

 

Beings to which we owe responsible citizenship and care  

o Yes, this is very much like how I think about the forest 

o Yes, this is like how I think about the forest 

o This is somewhat like how I think about the forest 

o This is somewhat unlike how I think about the forest 

o No, this is very unlike how I think about the forest 

 
Something that I identify with so strongly that it makes me, me 

o Yes, this is very much like how I think about the forest 

o Yes, this is like how I think about the forest 

o This is somewhat like how I think about the forest 

o This is somewhat unlike how I think about the forest 

o No, this is very unlike how I think about the forest 

 
A world that we must care for so that any damage doesn’t also negatively effect humans 
who depend on it elsewhere 

o Yes, this is very much like how I think about the forest 

o Yes, this is like how I think about the forest 

o This is somewhat like how I think about the forest 

o This is somewhat unlike how I think about the forest 

o No, this is very unlike how I think about the forest 
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Thank-you for completing this survey! Your opinions are important. 

 

Here is your code to insert in Mechanical Turk to receive your payment: [XXXXX] 

 

If you want to learn more about this research project and why we asked you certain 
questions, click on Optional Debrief below.  
  

 

Completion 

Thank-you for completing this survey! Your opinions are important. 

Here is your code to insert in Mechanical Turk to receive your payment: [XXXXX] 

Let us know if you have any insights for improving this survey. 

 

Optional Debrief 

This research was designed to assess people’s preferences when it comes to making 
trade-offs related to renewable energy development. We will use the results to estimate 
public levels of support for a renewable energy technology that could be designed to 
increase the abundance and diversity of marine ecosystems. We are also testing to see if 
the public prefers one type of wind company ownership model over others. 

 

In Europe and China, wind farm developers are building offshore wind farms on an 
industrial scale. Offshore wind farms have not yet been built in North America. The 
higher construction and maintenance costs of offshore as compared to land-based wind 
farms can be largely offset by increased electricity generation since offshore wind tends 
to be stronger and steadier than onshore wind. Currently, offshore wind farms cost 
more per unit of electricity generated than most coal, natural gas or hydroelectric 
power stations, but operating a wind farm does not generate carbon emissions nor does 
it impact river ecosystems.  

 

If you’re interested in learning more about the science of offshore wind farms, here are 
some sources of information: 

 

The National Renewable Energy Laboratory, which is within the US department of 
Energy: 

http://www.nrel.gov/wind/offshore_wind.html 
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The Natural Resources Defense Council, Renewable Energy for America site on offshore 
renewables: 

http://www.nrdc.org/energy/renewables/offshore.asp  
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Appendix C. Variables in choice experiment 
Variables used in discrete choice experiment regression models including description and means for 
survey respondents.  

Variable Description Type of Data Unweighted 
Mean 

Weighted 
Mean 

ASC Alternative-specific constant 
choice A = 0; 
choice B = 0; 
choice C = 1 

0.33 0.33 

b_loss Choice attribute is 60% decline in 
diversity and abundance 1 = yes; 0 = no 0.18 0.17 

s_loss* Choice attribute is 30%  decline in  
diversity and abundance 1 = yes; 0 = no 0.17 0.18 

s_gain Choice attribute is 30% increase in 
diversity and abundance 1 = yes; 0 = no 0.19 0.19 

b_gain Choice attribute is 60% increase in 
diversity and abundance 1 = yes; 0 = no 0.13 0.13 

priv* privately owned wind farm 1 = yes; 0 = no 0.2 0.2 

state state owned wind farm 1 = yes; 0 = no 0.18 0.17 

muni municipal owned wind farm 1 = yes; 0 = no 0.17 0.17 

coop cooperative  owned wind farm 1 = yes; 0 = no 0.12 0.12 

mi1* wind farm 1 mile from shore 1 = yes; 0 = no 0.16 0.17 

mi4 wind farm 4 miles from shore 1 = yes; 0 = no 0.17 0.17 

mi8 wind farm 8 miles from shore 1 = yes; 0 = no 0.2 0.19 

mi10 wind farm > 10 miles from shore 1 = yes; 0 = no 0.14 0.14 

cost cost of offshore wind farm as addition 
to monthly utility bill $1; $5; $10; $20 5.38 5.31 

white Respondent is white 1 = yes; 0 = no 0.83 0.84 

female Respondent is female 1 = yes; 0 = no 0.59 0.51 

age Age of respondent 18-69 32.38 43.18 

univ_degr Respondent has a university degree 

1 = university 
degree or more, 
0 = less than 
university 
degree 

0.66 0.44 
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income Household income before taxes 

1 to 12; 1 = less 
than $10k; 12 = 
more than 
$250,000 

5.36 5.92 

wages Employed for wages  1 = yes; 0 = no 0.56 0.53 

selfemp Self employed 1 = yes; 0 = no 0.11 0.1 

coast_rec Sometimes or frequently recreates at 
coast (10-20+ times/year) 1 = yes; 0 = no 0.36 0.42 

 

 

*Base case used in effects coding  

 


