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APPENDIX 

 

This appendix provides supplemental figures and tables to our main results, as well as our 

complete survey instrument. 

 

Figure A1 presents the proportion of respondents that chose the status quo and the solar 

development plans across different types of land use. For forested land, more respondents chose 

the status quo option over solar development. For brownfield and commercial land types, a large 

majority (almost 80%) choose solar development over the status quo option. 

 

Figure A2 represents the importance of each attribute for the respondents while making their 

decisions. Land use is the most important, which underscores the importance of including current 

land use in the context of solar siting. 𝑆𝑒𝑡𝑏𝑎𝑐𝑘 is the least important, which explains the 

insignificant coefficient associated with it across all models.  

 

Table A1 reports the demographic distribution for these three variables in our unweighted 

sample, the population, and the weighted sample. The unweighted sample means differ from the 

population means across all groups, but the application of survey weights balances the 

proportions exactly. 

 

Table A2 presents random parameters logit regression estimates derived by estimating Equation 

(8) on two types of lands: desirable (farmland and forest), and undesirable (commercial and 

brownfield) in Columns 1 and 2, respectively. We find that the coefficient on 𝐴𝑐𝑟𝑒𝑠 is weakly 

significant (at the 10% level) for farm and forest land types, but highly significant (at the 1% 

level) and positive for commercial and brownfield land types, implying that respondents prefer 

larger solar installations on undesirable land types than desirable ones. The coefficient on 

𝑃𝑎𝑟𝑡𝑉𝑖𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦 is negative in both columns, suggesting that responds dislike partly visible 

installations on all land types, though the coefficient is significant only for the farm and forest 

column (at the 1% level). Fully visible installations are disliked regardless of current land use, 

implying that solar installations cause significant visual disamenities wherever they may be sited. 

The coefficient on 𝑆𝑒𝑡𝑏𝑎𝑐𝑘 is positive and significant (at the 5% level) for commercial and 

brownfield land types only. This could represent respondents’ willingness to remain distant from 

undesirable land types. The coefficient on 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 is negative and significant at the 1% 

level, similar to our main results, implying that as the probability of future residential 

development increases, people become less likely to choose the status quo option. The positive 

and significant coefficients on the 𝐹𝑎𝑟𝑚 × 𝐴𝑆𝐶 and 𝐹𝑜𝑟𝑒𝑠𝑡 × 𝐴𝑆𝐶 interaction terms, and the 

negative and significant ones on the 𝐵𝑟𝑜𝑤𝑛𝑓𝑖𝑒𝑙𝑑 × 𝐴𝑆𝐶 and 𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑖𝑎𝑙 × 𝐴𝑆𝐶 terms are in 

line with our main results: that respondents dislike solar installations on farms and forest lands 

but support their construction on commercial and brownfield lands.  

 

Table A3 presents the coefficients derived from estimating a basic model with no land use-ASC 

interaction terms. The coefficients on 𝐴𝑐𝑟𝑒𝑠, 𝑃𝑎𝑟𝑡𝑉𝑖𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦, and 𝐹𝑢𝑙𝑙𝑉𝑖𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦, are 
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qualitatively similar to our main results, with respondents demonstrating a liking for large 

installations that are not visible. The sign of the 𝑆𝑒𝑡𝑏𝑎𝑐𝑘 coefficient is inconsistent across 

models, though it is insignificant throughout implying that the average respondent is unaffected 

by setback distance. 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 is significant and positive, which is in contrast to our main 

results, but makes sense in this context.  Since this model does not differentiate between land 

use, the only way respondents’ preference for keeping the status-quo for farm and forest lands 

can be captured is by having a positive coefficient for 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦, which takes positive values 

only when the land use is forest or farmland. The 𝐴𝑆𝐶 coefficient is inconsistent across models 

in both sign and significance. It is positive and insignificant in the CL model, negative and 

significant in the HCL and RPL models. The negative sign indicates that respondents prefer to 

choose a solar development plan over maintaining the status quo. This result is not surprising, 

given that over 80% of the subjects in our sample support solar energy. However, the large and 

significant SD value in the RPL model indicates that there is some heterogeneity in their 

preferences that remains unexplained, which we examine in our main specification with land use 

interactions. 

  

Table A4 presents welfare estimates derived from our basic model with delta standard errors. As 

with our main model, we consider a 10 acre solar installation with full visibility, 150 feet setback 

distance and 0% probability of future residential development. The MWTP values for 𝐴𝑐𝑟𝑒𝑠, 

𝑃𝑎𝑟𝑡𝑉𝑖𝑠ibility, and 𝐹𝑢𝑙𝑙𝑉𝑖𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦, are quite similar in both sign and magnitude compared to our 

main results. For 𝑆𝑒𝑡𝑏𝑎𝑐𝑘, the MWTP is negative for the CL and the RPL models, and positive 

for the HCL model, though insignificant throughout. We find that respondents’ MWTP for 

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 is positive and significant, a result that is opposite to our main results.  

Finally, without accounting for the differences in land use, we find that our CV estimates are 

inconsistent across different models. The CL estimate is negative and significant at the 1% level, 

indicating that respondents need to be compensated $8.29 for the construction of the particular 

solar installation under consideration. However, the CLH estimate implies a positive WTP of 

$4.27 per month for the same kind of installation (though it is insignificant). The RPL value is 

negative and insignificant. Not only do these results underestimate the compensation levels for 

when construction happens on forest lands, but also the respondents’ positive WTP for solar 

development on commercial land and brownfields. 

 

Tables A5-A11 present results using a variety of different model specifications. Table A5 

presents a model estimated in willingness-to-pay space. Tables A6 and A7 present model results 

and welfare estimates from a variety of mixed logit specifications that allow for correlation 

between estimated preference distributions. Tables A8 and A9 present model results and welfare 

estimates from a generalized multinomial logit (GMNL) model.  

 

Table A10 presents coefficients derived from a latent class model. We find that a 3-class model 

minimizes the BIC, and so use this as the specification of choice. There is clear preference 

heterogeneity between classes, which is true for attributes but is especially so in the alternative-

specific constant-land use interactions, suggesting that compensating variation estimates will 

likely be very different between classes.  
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Table A11 presents sample-weighted average compensating variation for each land use estimated 

using class shares and parameter estimates from the latent class model. We find comparable 

patterns in the latent class model (column 4) to the models in our paper (columns 1 – 3). The 

main difference between this and our other models is that the latent class model generates higher 

average willingness-to-pay estimates for commercial and brownfield land uses. Both AIC and 

BIC suggest that, while the latent class model is a superior fit to the data than conditional and 

heteroskedastic logit models, it is not as good as the random parameters logit. 

 

Table A12 examines heterogeneity in preferences by rural/urban residence by interacting the 

land use-ASC terms with dummy variables 𝑅𝑢𝑟𝑎𝑙 and 𝑈𝑟𝑏𝑎𝑛 equal to 1 indicating rural or 

urban residence, respectively. We report CL, HCL, and RPL estimates and standard errors, along 

with p values for tests examining whether coefficients for rural and urban preferences differ. No 

differences are statistically significant at the 95% confidence level, though urban-rural 

differences for farmland take the sign one would expect (with rural residents more hesitant to 

develop on farmland than their urban counterparts) and are statistically significant at the 90% 

confidence level in two of our three models (though not in our preferred model, the random 

parameters logit). This is fairly weak evidence of a rural-urban divide in preferences, though in 

the two models where it is marginally significant it translates to rural residents having a CV for 

development on farmland about $7 per month lower than their urban counterparts. 

 

Table A13 replicates Table 6 of our main manuscript but assumes electricity generation from a 6 

MW installation. The incentives are smaller than our main results for all levels of aggregation 

but may still be realistic since levelized costs go down as capacity increases. 

 

Following the Figures and Tables, we present our survey instrument. This includes one set of the 

six choice task questions, supplementing Figure 1 in the main text, as well as all other questions 

used in the analysis.  
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Figure A1: Alternative choice by land use 

 

Notes: N = 1,298 for forest, 1,305 for Farm, 652 for commercial, and 653 for brownfield.  
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Figure A2: Importance of attributes while making choices 
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Table A1: Summary statistics for sampling weighting variables 

  Unweighted sample Population Weighted sample 

Location Rural (%) 73.32 50.62 50.62 

Urban (%) 26.68 49.38 49.38 

Age 18 - 39 (%) 23.93 33.69 33.69 

40 - 59 (%) 33.84 31.83 31.83 

60+ (%) 42.23 34.49 34.49 

Party Democrat (%) 34.76 39.73 39.73 

Republican (%) 19.21 12.20 12.20 

Independent (%) 46.04 48.07 48.07 

Number of observations 656 778,666 656 

Notes: Data come from Rhode Island voter registration database. All values are represented as percentages of the 

total number of observations. 
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Table A2:Attribute coefficients estimated separately by land types 

Variable 
Greenfield Non-greenfield 

Mean SD Mean SD 

Acres -0.010* 0.076*** 0.043*** 0.077*** 

 (0.006) (0.009) (0.008)    (0.011)    

PartVisibility -0.374*** 0.164 -0.032    1.056*** 

 (0.127) (0.414) (0.178)    (0.405)    

FullVisibility -0.914*** 1.315*** -0.567*** 1.212**  

 (0.173) (0.253) (0.210)    (0.508)    

Setback (00's ft) -0.003 0.471*** 0.181**  0.745*** 

 (0.079) (0.146) (0.086)    (0.226)    

Probability -0.023*** 0.056***                  
 (0.006) (0.013)                  

Cost ($/month) -0.067***  -0.111***  

 (0.005)  (0.013)     

Interactions     
   Farm × ASC -0.260 2.838***                  

 (0.278) (0.467)                  
   Forest × ASC 1.813*** 2.835***                  

 (0.323) (0.489)                  
   Brownfield × ASC   -1.209*** -0.050    

 
  (0.278)    (0.193)    

   Commercial × ASC   -1.625*** 0.030    
 

  (0.276)    (0.128)    

Observations 7,809 3,915 

Log-likelihood -2096.501 -1133.006 

AIC 4223.002 2292.013 

BIC 4327.448 2373.556 

Note: All estimates are derived from random parameters logit regressions. Acres refers to the size of the 

solar installation in acres. PartVisibility and FullVisibility are dummy variables = 1 if a solar installation 

is partially or completely visible, respectively. ASC is the status-quo alternative-specific constant, or a 

dummy variable = 1 for the status-quo choice and 0 otherwise. Cost is in terms of USD per household 

per month. Sample weights are applied and constructed using stepwise adjustment on three variables: 

age, political affiliation, and rural/urban residence. Standard errors, clustered by respondent, are in 

parentheses. *,**,*** indicate significance at the 90%, 95% and 99% level, respectively.  
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Table A3: Attribute coefficients from logit regressions for basic specification 

without prior-land-use-specific ASC  

Variable 
Conditional 

Logit 

Heteroscedastic 

Logit 

Random parameters logit 

Mean SD 

Acres 0.010*** 0.024*** 0.012*** 0.020*** 

 (0.002) (0.004) (0.002)    (0.004)    

PartVisibility -0.046 -0.029 -0.081    0.004    

 (0.060) (0.105) (0.067)    (0.068)    

FullVisibility -0.276*** -0.418*** -0.372*** 0.428**   

 (0.070) (0.117) (0.085)    (0.200)    

Setback (00's ft) -0.026 0.032 -0.031    0.184*    

 (0.030) (0.050) (0.039)    (0.105)    

Probability 0.016*** 0.061*** 0.024*** 0.046*** 
 (0.002) (0.013) (0.003)    (0.008)    

ASC 0.053 -0.434** -0.236**   1.274*** 

 (0.096) (0.153) (0.119)    (0.121)    

Cost ($/month) -0.033*** -0.071*** -0.039***  
 (0.002) (0.007) (0.003)     

Heteroskedastic variables     

   Farm  -1.063***   

  (0.206)   

   Forest  -1.263***   

  (0.153)   

   Commercial  -0.005   
 

 (0.130)   

Choices 11,724 11,724 11,724 

Respondents 656 656 656 

Log likelihood -3976.756 -3930.152 -3721.082 

AIC 7967.51 7880.30 7468.17 

BIC 8019.10 7954.00 7563.97 

Note: Acres refers to the size of the solar installation in acres. Part visibility and Full visibility are 

dummy variables = 1 if a solar installation is partially or completely visible, respectively. ASC is the 

status-quo alternative-specific constant, or a dummy variable = 1 for the status-quo choice and 0 

otherwise. Cost is in terms of USD per person per month. Standard errors, clustered by respondent, are 

in parentheses. *,**,*** indicate significance at the 90%, 95% and 99% level, respectively.   
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Table A4: Welfare estimates for solar attributes without prior-land-use-specific ASC 

Attribute Conditional logit Heteroskedastic logit Random parameters logit 

Acres $0.30*** $0.34*** $0.29*** 

 [0.17, 0.43] [0.21, 0.47] [0.17, 0.42] 

PartVisibility -$1.42 -$0.41 -$2.05 

 [-5.05, 2.20] [-3.51, 2.70] [-5.37, 1.28] 

FullVisibility -$8.47*** -$5.92*** -$9.46*** 

 [-12.81, -4.14] [-9.43, -2.41] [-13.62, -5.30] 

Setback (00's ft) -$0.80 $0.45 -$0.78 

 [-2.55, 0.94] [-0.86, 1.77] [-2.58, 1.01] 

Probability $0.50*** $0.87*** $0.60*** 

 [0.37, 0.62] [0.40, 1.34] [0.42, 0.77] 

Total WTP -$8.29*** $4.27 -$1.43 

 [-13.69, -2.90] [-8.37, 16.90] [-7.19, 3.83] 

Notes: Welfare estimates are in USD per person per month. The total WTP estimates assume a 10 acre, fully 

visible installation with a setback of 150 feet, and a 0% probability of development in the future. Confidence 

intervals errors, calculated using the bootstrap method (1000 replications), are in parentheses. *,**,*** 

indicate significance at the 90%, 95% and 99% level, respectively. 
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Table A5: Attribute coefficients from WTP-space model 

Variable Mean SD 

Acres 0.185*** 0.673*** 

 (0.047)   (0.057)   

PartVisibility -0.966   1.861 

 (1.249)   (4.947)   

FullVisibility -7.324*** -10.537***  

 (1.880)   (3.190)   

Setback (00's ft) 0.944  5.368*** 

 (0.664)   (0.800)   

Probability -0.235***  1.147***  
(0.056)   (0.126)   

Interactions   
  Farm × ASC 13.151***     

(2.953)    
  Forest × ASC 37.224***   

(3.738)    
  Brownfield × ASC -18.522***   

(2.947)    
  Commercial × ASC -22.559***   

(3.122)    
Cost ($/month) -2.685***   

(0.082)    

Log-pseudolikelihood -3374.204  

Observations 11,724 

Note: Acres refers to the size of the solar installation in acres. Part visibility and Full visibility 

are dummy variables = 1 if a solar installation is partially or completely visible, respectively. 

ASC is the status-quo alternative-specific constant, or a dummy variable = 1 for the status-quo 

choice and 0 otherwise. Cost is in terms of USD per person per month. Cluster robust standard 

errors are in parentheses. *,**,*** indicate significance at the 90%, 95% and 99% level, 

respectively. 
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Table A6: Attribute coefficients from correlated mixed logit models 
 

Variable Fixed cost, normal 

distribution 

Random cost, normal 

distribution 

Random cost, log 

normal distribution 

Acres 0.019*** 0.023*** 0.023*** 

 (0.004) (0.004) (0.005)   

PartVisibility -0.135 -0.202** -0.247** 

 (0.084) (0.100) (0.101)   

FullVisibility -0.467*** -0.690*** -0.641*** 

 (0.136) (0.158) (0.123)   

Setback (00's ft) 0.123*** 0.159*** 0.196*** 

 (0.042) (0.060) (0.060)   

Probability -0.026*** -0.043*** -0.062**  
(0.009) (0.011) (0.030)   

Interactions    
   Farm × ASC 0.459 1.163** 0.482    

(0.433) (0.576) (0.695)   

   Forest × ASC 3.090*** 4.571*** 4.995***  
(0.498) (0.693) (0.845)   

   Brownfield × ASC -2.273*** -2.747*** -3.662***  
(0.816) (0.685) (1.067)   

   Commercial × ASC -2.403*** -3.345*** -4.861***  
(0.902) (0.592) (1.258)   

Cost ($/month) -0.061*** -0.108*** -2.780*** 

  (0.005) (0.010) (0.108)   

Observations 11,724 11,724 11,724 

Log Likelihood -3,186.90 -3070.96 -3052.4 

AIC 6483.805 6271.921 6203.031   

BIC 6889.122 6750.931 6682.041   

Note: Acres refers to the size of the solar installation in acres. Part visibility and Full visibility are dummy 

variables = 1 if a solar installation is partially or completely visible, respectively. ASC is the status-quo 

alternative-specific constant, or a dummy variable = 1 for the status-quo choice and 0 otherwise. Cost is in 

terms of USD per person per month. Cluster robust standard errors are in parentheses. *,**,*** indicate 

significance at the 90%, 95% and 99% level, respectively. 
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Table A7: Welfare estimates for solar attributes from correlated mixed logit models  

Attribute Normal cost Random cost 
Random cost, ln 

transformed 

Panel A: Marginal WTP    

Acres $0.31*** $0.22*** $0.38*** 

 [0.188, 0.426] [0.140, 0.293] [0.218, 0.536] 

PartVisibility -$2.19 -$1.87** -$3.99** 

 [-4.869, 0.482] [-3.659, -0.083] [-7.267, -0.709] 

FullVisibility -$7.60*** -$6.40*** -$10.33*** 

 [-11.917, -3.289] [-9.011, -3.791] [-14.596, -6.073] 

Setback $2.00*** $1.48*** $3.16*** 

 [0.658, 3.351] [0.428, 2.527] [1.266, 5.054] 

Probability -$0.42*** -$0.40** -$0.99** 

 [-0.687, -0.151] [-0.579, -0.222] [-1.977, -0.008] 

Panel B: Total WTP    

Farmland -$9.00 -$12.80** -$9.60  
[-21.452, 3.448] [-23.329, -2.279] [-30.918, 11.714] 

Forest -$51.82*** -$44.41*** -$82.36***  
[-65.733, -37.900] [-53.923, -34.905] [-109.870, -54.845] 

Commercial $37.58*** $29.01*** $76.55***  
[8.808, 66.345] [17.752, 40.264] [30.627, 122.467] 

Brownfield $35.47*** $23.46*** $57.22***  
[8.514, 62.424] [10.967, 35.953] [18.649, 95.788] 

Notes: Welfare estimates are in USD per household per month. Estimates in Panel A represent marginal 

WTP values. In Panel B, the estimates represent total WTP values and assume a 10 acre, fully visible 

installation with a setback of 150 feet, and a 0% probability of development in the future. In both panels, 

delta standard errors are calculated from 1000 replications. 
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Table A8: Attribute coefficients from GMNL regressions for interaction model 

Independent variables Mean SD 

Acres 0.023*** -0.065** 

 (0.008) (0.030) 

PartVisibility -0.136 0.137 

 (0.139) (0.207) 

FullVisibility -0.759** 0.911* 

 (0.300) (0.536) 

Setback (00's ft) 0.109 -0.535 

 (0.073) (0.384) 

Probability -0.050*** 0.098***  
(0.016) (0.032) 

Interactions   
  Farm × ASC 1.434 6.353***  

(1.896) (1.772) 

  Forest × ASC 5.423** 6.650*  
(2.526) (3.821) 

  Brownfield × ASC -2.050** 0.593  
(1.013) (0.454) 

  Commercial × ASC -2.457** 0.683  
(1.160) (0.513) 

Cost ($/month) -0.127   
(0.081)    

Tau 1.080**  
(0.522) 

Gamma 0.372* 

  (0.204) 

Observations 11,724 

Note: Acres refers to the size of the solar installation in acres. Part visibility and Full visibility are dummy variables 

= 1 if a solar installation is partially or completely visible, respectively. ASC is the status-quo alternative-specific 

constant, or a dummy variable = 1 for the status-quo choice and 0 otherwise. Cost is in terms of USD per person per 

month. Cluster robust standard errors are in parentheses. *,**,*** indicate significance at the 90%, 95% and 99% 

level, respectively. 
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Table A9: Welfare estimates for solar attributes from models with correlated variables 

Attribute GMNL model 

Panel A: Marginal WTP   

Acres $0.18 

 [-0.118, 0.479] 

PartVisibility -$1.07 

 [-3.758, 1.617] 

FullVisibility -$5.96** 

 [-11.009, -0.911] 

Setback $0.85 

 [-0.872, 2.581] 

Probability -$0.40** 

 [-0.769, -0.023] 

Panel B: Total WTP  

Farmland -$14.13  
[-32.003, 3.740] 

Forest -$45.44***  
[-62.770, -28.109] 

Commercial $16.42***  
[7.009, 25.823] 

Brownfield $13.22*** 

  [5.186, 21.258] 

Notes: Welfare estimates are in USD per person per month. Standard errors are calculated using the delta method. 
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Table A10: Attribute coefficients from Latent Class logit regression 

Variable Class 1 Class 2 Class 3 

Acres 0.015*** 0.011* 0.021*** 

 (0.006) (0.006) (0.003) 

PartVisibility 0.16 -0.327* -0.235*** 

 (0.162) (0.197) (0.084) 

FullVisibility -0.252 -0.522** -0.523*** 

 (0.172) (0.228) (0.091) 

Setback (00's ft) 0.248*** 0.05 0.039 

 (0.073) (0.100) (0.040) 

Probability -0.021** -0.028*** -0.006  
(0.009) (0.008) (0.005) 

Cost ($/month) -0.051*** -0.129*** -0.030*** 
 (0.006) (0.015) (0.003) 

Land use ASC interactions    
  Farm × ASC 4.723*** 0.094 -0.087***  

(0.768) (0.402) (0.318) 

  Forest × ASC 4.828*** 1.668*** 0.696***  
(0.580) (0.467) (0.200) 

  Brownfield × ASC 0.134 -1.197*** -2.356***  
(0.258) (0.346) (0.431) 

  Commercial × ASC -0.078 -1.539*** -2.629***  
(0.257) (0.345) (0.435) 

Share 0.336 0.23 0.434 

Choices  11,724  
Respondents  656  
Log likelihood  -3282.998  
AIC  6629.997  
BIC   6865.817   

Note: Acres refers to the size of the solar installation in acres. Part visibility and Full visibility 

are dummy variables = 1 if a solar installation is partially or completely visible, respectively. 

ASC is the status-quo alternative-specific constant, or a dummy variable = 1 for the status-quo 

choice and 0 otherwise. Cost is in terms of USD per household per month. Sample weights are 

applied and constructed using stepwise adjustment on three variables: age, political affiliation, 

and rural/urban residence. Standard errors, clustered by respondent, are in parentheses. 

*,**,*** indicate significance at the 90%, 95% and 99% level, respectively. 

 

 

  



Land Economics 99(3), August 2023 
“When Energy Issues Are Land Use Issues: Estimating Preferences for Utility-Scale Solar Energy Siting” 
by Vasundhara Gaur, Corey Lang, Gregory Howard, and Ruth Quainoo 

 

 

16 

 

 

 

 

 

 

 

 

 

Table A11: Compensating Variation estimates, comparison of latent class with other 

models 

Attribute 
Conditional 

logit 

Heteroskedastic 

logit 

Random 

parameters logit 

Latent class 

logit 

Panel B: Total WTP    
 

Farmland -$22.54 -$23.43 -$13.22 -$21.75 

Forest -$40.58 -$47.62 -$49.04 -$47.87 

Commercial $20.72  $14.43  $19.32  $38.33  

Brownfield $15.07  $10.06  $14.91  $32.39  

Notes: Welfare estimates are in USD per household per month. Estimates represent total WTP values and 

assume a 10 acre, fully visible installation with a setback of 150 feet, and a 0% probability of development 

in the future.  
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Table A12: Models with rural-urban heterogeneity 

Variable 

 
Conditional 

Logit 

Heteroskedastic 

Logit 

Random 

Parameters Logit 

ASC*Farm 

Rural 
0.976*** 1.643*** 0.839*** 

(0.132) (0.281) (0.308) 

Urban 
0.661*** 1.155*** 0.005 

(0.189) (0.327) (0.645) 

P value  
0.085* 0.090* 0.218 

(Rural = Urban) 

ASC*Forest 

Rural 
1.667*** 3.124*** 3.203*** 

(0.132) (0.473) (0.425) 

Urban 
1.524*** 2.843*** 2.282*** 

(0.184) (0.517) (0.546) 

P value  
0.42 0.413 0.093* 

(Rural = Urban) 

ASC*Brownfield 

Rural 
-0.774*** -0.754*** -1.255*** 

(0.135) (0.157) (0.185) 

Urban 
-0.814*** -0.813*** -1.447*** 

(0.197) (0.211) (0.341) 

P value  
0.853 0.793 0.606 

(Rural = Urban) 

ASC*Commercial 

Rural 
-0.981*** -1.007*** -1.616*** 

(0.136) (0.193) (0.192) 

Urban 
-0.814*** -1.134*** -1.973*** 

(0.197) (0.256) (0.468) 

P value  
0.624 0.607 0.454 

(Rural = Urban) 

Note: ASC is the status-quo alternative-specific constant, or a dummy variable = 1 for the status-quo choice and 0 

otherwise. Standard errors, clustered by respondent, are in parentheses. *,**,*** indicate significance at the 90%, 

95% and 99% level, respectively. All other aspects of the models (i.e., other variables included in the models) 

mirror those in Table 4 of the manuscript. 
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Table A13: Developing solar siting incentives justified by residents’ preferences, 6 MW array 

Policy Action 

Household 

WTP 

Household 

WTP/kWh 

Aggregate WTP/kWh 

Median 

households 

within 0.5 miles 

Median 

households 

within 1 mile 

Median 

households 

within 3 miles 

 

 

(1) (2) (3) (4) (5)  

Forest to Commercial $68.36  $0.00029  $0.03  $0.09 $0.82   

Forest to Brownfield $63.95  $0.00027  $0.03  $0.09  $0.77   

Farm to Commercial $32.54  $0.00014  $0.01  $0.04  $0.39   

Farm to Brownfield $28.13  $0.00012  $0.01  $0.04  $0.34   

Fully visible to partly visible $6.47  $0.00003  $0.002  $0.01  $0.08   

Fully visible to not visible $8.43  $0.00004  $0.003 $0.01  $0.10   

Notes: Household WTP values in Column 1 are derived from Column 3 of Table 5. The WTP for switching solar development from 

one land type to another is calculated by subtracting the total WTP for the former land type from the latter. The WTP for converting a 

fully visible installation into a partly visible one is obtained by subtracting the WTP for a partly visible installation from the WTP for 

a fully visible installation, and then changing the sign from negative to positive. The WTP for making a fully visible installation not 

visible at all is the negative of the marginal WTP estimate of 𝐹𝑢𝑙𝑙𝑉𝑖𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑦. Column 2 values are calculated by dividing Column 1 by 

expected monthly electricity generation from a 6 MW installation. Columns 3, 4, and 5 take the household WTP/kwh values from 

Column 2 and aggregate them over the median number of households within a radius of 0.5, 1, 3 miles respectively. Based on 

population density from the 2010 RI Census, we calculate the median number of households within an area equivalent to 0.5 miles 

from a solar array is 239, within 1 mile is 955, and within 3 miles is 8,599.  

 

 

 



1 

‘

Future of Solar Energy in Rhode Island 

Thank you for participating in this important survey, which will ask for your opinions regarding 
management options that affect how and where solar installations are built in Rhode Island. This 

survey is conducted by the University of Rhode Island and is funded by the United States 
Department of Agriculture (USDA) National Institute of Food and Agriculture (NIFA). 

United States Department of Agriculture

National Institute of Food and Agriculture
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Section 1  

Introduction 

 

The next few pages provide background information that is important for completing this 

survey. 

 

PLEASE READ THE INFORMATION CAREFULLY BEFORE ANSWERING THE 

QUESTIONS. 

 

Solar energy is gaining importance in Rhode Island. While residential rooftop solar has been active 

and prominent since 2005, recently large-scale solar installations have been developed. These 

large-scale installations are at least 1 megawatt (MW) and can be as large as 50 MW, and on 

average can produce 500 times as much energy as a typical rooftop installation. A 1 MW solar 

installation occupies 5 acres of land on average and can power approximately 160 households. 

 

Below is a table that shows the cumulative growth of solar installations already built in Rhode 

Island.  

 

Year  
Total capacity 

(MW) 

Total land 

(acres) 

Households 

powered 

2013 6.9 35 1,100 

2014 8.2 41 1,300 

2015 10.2 51 1,630 

2016 10.2 51 1,630 

2017 18.7 94 2,990 

2018 31.6 158 5,050 

2019 79.5 398 12,720 

 

Approximately 80 new large-scale solar installations are currently approved and waiting to be 

built or proposed and under review in Rhode Island. These are planned to be built on forest and 

farmland, capped landfills, stone quarries, commercial land, and the rooftops of commercial 

buildings. 

 

Objective: 

Through this study, we aim to understand the public’s preferences about where large-scale solar 

installations should be built (or sited) in Rhode Island. This survey will ask you to compare 

different scenarios and make choices based on your preference. The scenarios have been designed 

solely for the purpose of this survey and do not reflect actual decisions currently under 
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consideration. However, they do represent the kinds of siting decisions faced, and we ask that you 

try to make your best judgement.  

 

Policy Relevance: 

The overarching goal of the study is to help state and municipal policy makers implement policies 

and decisions that reflect the public’s preferences.  

 

Information dissemination:  

• The results generated from this study will be made public and disseminated to 

stakeholders in state and municipal government, town planners, and non-profit 

organizations.  

• A policy brief including an overview of our research findings, and recommendations for 

solar siting guidance based on these findings will be developed and distributed to state 

and local government officials.  

• This project is backed by an advisory group consisting of officials in state and local 

governments, non-profit environmental organizations, and experts in the field of solar 

development. The advisory group has provided guidance at critical points during this 

study and will remain engaged up until the project’s conclusion. 

• We will also disseminate our results online to the public via an open, web-based resource 

portal which will include all qualitative and quantitative assessments developed through 

this project.  

• A symposium will be organized at the University of Rhode Island (URI) where the results 

will be presented to the general public to encourage the sharing of ideas and increase the 

potential for widespread adoption of our research findings into solar siting ordinances.  

 

  

If you would prefer to take the survey online instead, you can do so by using the web address 

and unique access code listed below. The survey is best experienced on a computer or tablet 

screen, but can be taken on a mobile device also. The access code can only be used once. 

Type in the following survey address in your web browser, press ‘Enter’, and you will be 

prompted for the access code. 

 

The survey:  https://tinyurl.com/urisolar 

Access Code: «xxxxxx» 
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Section 2 

 

The questions in this section will help us understand how you think about and use energy. 

 

Q1) Do you have solar panels installed in your home? 

o Yes 

o No 

 

Q2) What would you estimate your average household monthly electricity bill was in the past 

year?  

o Less than $50  

o $50 - $70  

o $71 - $90  

o $91 - $110  

o $111 - $130  

o $131 - $150 

o $151 - $170 

o $171 - $190 

o $191 and above  

o I don’t know 

o I don’t pay for electricity 

 

Q3) What is your general attitude toward using the following to generate electricity in the United 

States? 

 Very positive Slightly positive Neutral Slightly negative Very negative 

Coal ⃝ ⃝ ⃝ ⃝ ⃝ 

Hydro ⃝ ⃝ ⃝ ⃝ ⃝ 

Natural Gas ⃝ ⃝ ⃝ ⃝ ⃝ 

Nuclear ⃝ ⃝ ⃝ ⃝ ⃝ 

Solar ⃝ ⃝ ⃝ ⃝ ⃝ 

Offshore Wind  ⃝ ⃝ ⃝ ⃝ ⃝ 

Onshore Wind ⃝ ⃝ ⃝ ⃝ ⃝ 

 

Q4) How many times have you been to a town meeting in the past year? The town meeting(s) 

could be about anything, not just solar energy.  

o Never  

o Once or twice 

o 3 – 5 times 

o 6 or more times 
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Q5) Which of the following types of involvement would you be interested in if a large-scale 

solar installation was being planned in your community? [Please select all that apply] 

□ Attend public meetings  

□ Participate in reviewing and commenting on the solar installation design  

□ Participate in monitoring the solar installation development  

□ Participate in communicating information about the solar installation to your community  

□ Participate in communicating your, or your community’s concerns to the solar installation 

developer   

□ Be a part owner of the large-scale solar installation 

□ Participate in voting on solar installations  

□ Other [Please mention]: _______________ 

 

 

Q6) Have you attended a meeting, lecture, or information session in the past two years about 

solar energy? 

o Yes 

o No   
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Section 3 

Solar Development Plans 

 

On the next few pages, you will be presented with a series of solar development decisions. In 

each decision, you will be asked to consider a group of land parcels that are near each other and 

total 50 acres. These parcels have the potential to be either partially or entirely converted from 

their current land use to a solar energy installation. For each 50-acre group of parcels, you will 

be shown two possible solar development plans. You will be asked to choose between these 

development plans and a plan of no solar development.  

 

 

As you choose between plans, please remember these important details: 

 

• There are 4 different land types you will consider, each on a different page. The four 

types are brownfield, forest, agriculture, and commercial. Do not add up or compare 

development plans from different pages. Only choose from among plans on that page. 

 

• If solar is not developed on the parcels, for the time being the land will remain in its 

current use. However, most farm and forest land is zoned residential. This means that in 

the future it is possible for these parcels to be developed into residential housing if the 

land is not developed for solar.  

 

• For land that could be developed into residential housing in the next 10 years, we will 

indicate the probability for that happening. 

 

• Review each question carefully. The results of this survey will be shared with decision 

makers in government agencies and non-profit organizations in an effort to make siting 

decisions reflect public preferences. 

 

• Each solar development plan has a cost associated with it that will be represented as a 

change in your electricity bill. This cost can be either negative or positive depending on 

who uses the energy and the costs of development for that particular site. 
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Solar Development Definitions 

Each solar development plan has several attributes that can vary. Below are attribute definitions 

to keep in mind. 

 

Attribute Definition 

Current Land Use Each parcel is currently being used for something other than solar power 

generation. Each parcel has one of the following land uses: 

  a) Brownfield A former industrial or commercial site where future use is affected by 

real or perceived environmental contamination. These could include 

capped landfills and quarries. In this case, solar installations would be 

built on the ground.  

  b) Farmland The land is currently used to grow agricultural crops. In this case, solar 

installations would be built on the ground. 

  c) Forest The land is currently privately-owned forest land. In this case, trees will 

be clear cut and solar installations would be built on the ground. 

  d) Commercial The land is either currently used for business activities, including 

buildings and parking lots, or undeveloped land that is zoned for 

commercial purposes. In this case, solar installations could be built on the 

ground, on building rooftops, or as a parking lot canopy.  

Size of installation The size of the solar installation in acres. 1 acre of solar panels can 

produce enough power to meet the demand of nearly 32 homes in Rhode 

Island. For reference, 1 acre is about three-quarters of a football field.  

Visibility A visible solar installation is one that can be seen either from your house 

or from regularly traveled roads. As a result, you will likely see a visible 

solar installation in the course of your normal weekly routine. 

A partially visible installation is one which is partially obscured behind a 

vegetative buffer. 

Setback Minimum distance of the solar panels from the property line. 

Change in 

electricity bill 

The dollar increase or decrease in your electricity bill if the parcel is 

converted to solar power generation. The changes are stated in both 

monthly and annual terms and should be expected to last for the next 20 

years, which is the average lifespan of a solar installation. 

Probability of 

residential 

development 

If a solar installation is not built, this is the likelihood (from 0% to 100%) 

that the land being considered will be developed into residential housing 

in the next ten years. 
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Here is a sample question 

 

Consider a group of land parcels totaling 50 acres. 

This group of parcels is in Rhode Island and less than 15 minutes from your residence by car. 

Below are two possible solar development plans for these parcels. Policy makers can approve 

either plan, or they can reject both plans and have no solar installation on the parcels. 

 

Please examine the three options below and indicate which option you prefer. 

  
CHOICE A CHOICE B CHOICE C 

Size of installation 

10 acres 

(generates enough 

power for 320 homes) 

50 acres 

(generates enough 

power for 1,600 homes) 

NO SOLAR PANELS 
Visibility Visible Not Visible 

Setback 20 ft 50 ft 

Change in 

monthly electricity 

bill (annual) 

$10 decrease  

($120 decrease ↓) 

$15 increase 

($180 annual ↑) 
No change 

YOUR CHOICE 

[Please check ONE 

box only] 

A 

 
B 

 

C 

 

 If you prefer Choice A, 

check this box. 

If you prefer Choice B, 

check this box. 

If you prefer No Action, 

check this box. 
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Parcel 1: Farmland 

 

 
 

Consider a group of privately-owned land parcels that totals 50 acres and are currently used as 

farmland. These parcels are in Rhode Island and less than 15 minutes from your residence by car. 

Below are two possible solar development plans for these farmland parcels. Policy makers can 

approve either plan, or they can reject both plans and have no solar installation on the parcels. 

 

Please examine the three options below and indicate which option you prefer. 

  
CHOICE A CHOICE B CHOICE C 

Size of installation 

10 acres 

(generates enough 

power for 320 homes) 

30 acres 

(generates enough 

power for 960 homes) 
NO SOLAR 

PANELS 
Visibility Visible Not visible 

Setback 30 ft 60 ft 

Probability of 

residential development 
0% 0% 50% 

Change in monthly 

electricity bill (annual) 

$10 increase  

($120 annual ↑) 

$10 decrease 

($120 annual ↓) 
No change 

YOUR CHOICE 

[Please check ONE box 

only] 

A 

 
B 

 

C 
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Parcel 2: Commercial land 

 

 

Consider a group of privately-owned land parcels that total 50 acres and are currently used or 

zoned as commercial land. These parcels are in Rhode Island and less than 15 minutes from your 

residence by car. Below are two possible solar development plans for these commercial parcels. 

Policy makers can approve either plan, or they can reject both plans and have no solar 

installation on the parcels. 

 

Please examine the three options below and indicate which option you prefer. 

  
CHOICE A CHOICE B CHOICE C 

Size of installation 

30 acres 

(generates enough 

power for 960 homes) 

50 acres 

(generates enough 

power for 1,600 homes) 

NO SOLAR PANELS 
Visibility Partially visible Not visible 

Setback 50 ft 100 ft 

Change in 

monthly electricity 

bill (annual) 

$15 increase  

($180 annual ↑) 

$20 increase  

($240 annual ↑) 
No change 

YOUR CHOICE 

[Please check ONE 

box only] 

A 

 
B 

 

C 

 

 



Land Economics 99(3), August 2023 
“When Energy Issues Are Land Use Issues: Estimating Preferences for Utility-Scale Solar Energy Siting” 
by Vasundhara Gaur, Corey Lang, Gregory Howard, and Ruth Quainoo 

 

11 

Parcel 3: Brownfield 

 

 
 

Consider a group of privately-owned land parcels that total 50 acres and are currently brownfields. 

These parcels are in Rhode Island and less than 15 minutes from your residence by car. Below are 

two possible solar development plans for these brownfield parcels. Policy makers can approve 

either plan, or they can reject both plans and have no solar installation on the parcels. 

 

Please examine the three options below and indicate which option you prefer. 

  
CHOICE A CHOICE B CHOICE C 

Size of installation 

20 acres 

(generates enough 

power for 640 homes) 

30 acres 

(generates enough 

power for 960 homes) 

NO SOLAR 

PANELS 

Visibility Partially visible Not Visible  

Setback 70 ft 30 ft  

Change in 

monthly electricity 

bill (annual) 

$10 increase 

($120 annual ↑) 

$15 increase  

($180 annual ↑) 
No change 

YOUR CHOICE 

[Please check ONE 

box only] 

A 

 
B 

 

C 
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Parcel 4: Forest 

 

 
 

Consider a group of privately-owned forested land parcels that total 50 acres and are currently 

undeveloped. These parcels are in Rhode Island and less than 15 minutes from your residence by 

car. Below are two possible solar development plans for these forest parcels. Policy makers can 

approve either plan, or they can reject both plans and have no solar installation on the parcels. 

 

Please examine the three options below and indicate which option you prefer. 

 
 

CHOICE A CHOICE B CHOICE C 

Size of installation 

20 acres 

(generates enough 

power for 640 homes) 

50 acres 

(generates enough 

power for 1,600 homes) 
NO SOLAR 

PANELS  Visibility Visible Not Visible 

Setback 100 ft 50 ft 

Probability of 

residential development 
0% 0% 50% 

Change in monthly 

electricity bill (annual) 

$5 increase 

($60 annual ↑) 

$15 decrease  

($180 annual ↓)  
No change 

YOUR CHOICE 

[Please check ONE box 

only] 

A 

 
B 

 

C 
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Parcel 5: Farmland 

 

 
 

Consider a group of privately-owned land parcels that totals 50 acres and are currently used as 

farmland. These parcels are in Rhode Island and less than 15 minutes from your residence by car. 

Below are two possible solar development plans for these farmland parcels. Policy makers can 

approve either plan, or they can reject both plans and have no solar installation on the parcels. 

 

Please examine the three options below and indicate which option you prefer. 

  
CHOICE A CHOICE B CHOICE C 

Size of installation 

10 acres 

(generates enough 

power for 320 homes) 

30 acres 

(generates enough 

power for 960 homes) 
NO SOLAR 

PANELS 
Visibility Visible Not visible 

Setback 30 ft 60 ft 

Probability of 

residential development 
0% 0% 50% 

Change in monthly 

electricity bill (annual) 

$10 increase  

($120 annual ↑) 

$10 decrease 

($120 annual ↓) 
No change 

YOUR CHOICE 

[Please check ONE box 

only] 

A 

 
B 

 

C 
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Parcel 6: Forest 

 

 
 

Consider a group of privately-owned forested land parcels that total 50 acres and are currently 

undeveloped. These parcels are in Rhode Island and less than 15 minutes from your residence by 

car. Below are two possible solar development plans for these forest parcels. Policy makers can 

approve either plan, or they can reject both plans and have no solar installation on the parcels. 

 

Please examine the three options below and indicate which option you prefer. 

 
 

CHOICE A CHOICE B CHOICE C 

Size of installation 

20 acres 

(generates enough 

power for 640 homes) 

50 acres 

(generates enough 

power for 1,600 homes) 
NO SOLAR 

PANELS  Visibility Visible Not Visible 

Setback 100 ft 50 ft 

Probability of 

residential development 
0% 0% 50% 

Change in monthly 

electricity bill (annual) 

$5 increase 

($60 annual ↑) 

$15 decrease  

($180 annual ↓)  
No change 

YOUR CHOICE 

[Please check ONE box 

only] 

A 

 
B 

 

C 
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Section 4  

 

This section has questions about your motivation and those that will help us ensure that 

all groups are fairly represented. All of your answers are confidential. 

 

Q1) How influential were the following attributes in making your decisions?  

 A lot Some Not at all 

Current land use ⃝ ⃝ ⃝ 

Size of installation ⃝ ⃝ ⃝ 

Visibility ⃝ ⃝ ⃝ 

Setback ⃝ ⃝ ⃝ 

Probability of residential development ⃝ ⃝ ⃝ 

Change in monthly (or annual) 

electricity bill 
⃝ ⃝ ⃝ 

 

 

Q2) As previously mentioned, the results of this survey will be presented and explained to state 

and municipal policy makers. 

What do you think is the likelihood that these policy makers will be influenced by the results of 

this survey when they make solar siting decisions? 

 

                     0%                    25%                   50%                   75%                 100% 

|-------------------|-------------------|-------------------|-------------------| 

 

 

 

 

Q3) In your opinion, how likely is it that the results of this survey will lead to policy decisions 

that change your electricity bill? 

 

                     0%                    25%                   50%                   75%                 100% 

|-------------------|-------------------|-------------------|-------------------| 

 

 

 

 

Q4) Do you currently own or rent a home?  

o Own 

o Rent  

o Other 

Extremely 

unlikely 

Somewhat 

unlikely 

Neither likely 

nor unlikely 

Somewhat 

likely 

Extremely 

likely 

Extremely 

unlikely 

Somewhat 

unlikely 

Neither likely 

nor unlikely 

Somewhat 

likely 

Extremely 

likely 
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Q5) What is your age? 

o 18-29 years old  

o 30-44 years old   

o 45-54 years old   

o 55-64 years old   

o 65 years or older 

 

Q6) Which of the following best describes the highest level of education you have completed? 

o Less than 12 years, no high school diploma  

o High school graduate  

o Some college or associate’s degree 

o Bachelor’s degree  

o Graduate/professional degree  

 

Q7) What is your employment status? 

o Full-time student 

o Employed part time (fewer than 30 hours per week) 

o Employed full time (30 or more hours per week) 

o Unemployed 

o Retired 

o Other [Please mention in blank]: _________ 

 

Q8) What was your household’s total income (before taxes) in 2018? 

o Less than $30,000   

o $30,000 to $49,999   

o $50,000 to $74,999   

o $75,000 to $99,999 

o $100,000 to $149,999 

o $150,000 or more  

 

Q9) What type of community do you live in? 

o Urban 

o Suburban 

o Rural 

 

Q10) How many years have you lived in the town of your current residence? 

o 0 – 5 years 

o 6 – 10 years 

o 11 – 15 years 

o More than 15 years 
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Q11) Would you describe yourself as Democrat, Republican, or Independent? 

o Democrat 

o Republican 

o Independent 

o Other 

 

Q12) If you said “Independent” or “Other” in question 11, do you think of yourself as closer to 

the Republican or Democratic party? 

o Democrat 

o Republican 

o Neither 

 

Q13) Do you have children that live with you? 

o Yes 

o No 

 

Q14) What is your gender? 

o Male 

o Female 

o Other 

 

 

 

Thank you for your time!        

 If you have additional comments, please indicate in the box below. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

 


