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Highlights of Three Studies

 San Diego Study – first development

of HPHs

 NIMBY or Not? Large-scale Solar in 
the San Luis Valley

 SmartGridCity & PHVs



High-Performance Homes

 Study in San Diego, 2001-2006 

 First HPH development in U.S.

 Builder – Shea Homes

 306 highly energy-efficient homes



Photo of Shea Homes 
Development

SheaHomes at Scripps Highlands



The Anatomy of High 
Performance by SheaHomes

The Anatomy of High Performance by SheaHomes



SunChoice™ Power Meter



Comparison 
Home

Comparison Home



San Angelo Neighborhood



Tiempo Neighborhood



Methods

 Ethnographic observation
 Qualitative interviewing
 Quantitative survey of SheaHomes 

(n=306) and comparison (n=103) home 
buyers

 Public data on sales prices
 Builder data on home types 

Period of study: 2001 - 2006



Home Sales Prices

 High-performance homes are 
competitive on the market

 Based on actual sales data, per 
square foot, they sold for 9.2% 
less than comparison homes, on 
average



Sales Prices Controlling 

for Presence of PV System

(Mean Price/sq.ft.)

 PV - $198.45

 Non-PV - $194.36

 Comparison - $215.89



Who Are These 

Homebuyers?

 Buyers of high performance homes and 
buyers of new conventional homes share 
the same demographic characteristics, 
environmental attitudes, and early adopter 
characteristics

 As expected, buyers mostly represent 
upper-middle class married couples with 
children, or mature couples

 Highly educated; concerned about 
environment

 Most came from the San Diego area



Original and Resale Prices
(as of 2/7/05)

Community Original Price Resale Price

Resale Homes in 

HPH 

Communities 
(n = 15)

Resale Homes in 

the Comparison 

Community
(n = 12)

Range:

Mean:

$482,900–

$701,184

$556,344

Range:

Mean:

$680,000–

$1,100,000

$862,853

Range:

Mean:

$538,522–

$711,887

$598,028

Range:

Mean:

$760,000–

$995,900

$862,590



Increases in Property Values

Variable HPHs Comparison

Length of ownership 

(range)
9.9 – 43.9 mos. 17 – 40.2 mos.

Mean length of owner-

ship before resale
22.5 mos. 28.1 mos.

Mean $ gain $306,510 $262,968

Mean % of $ gain 55.4% 44.7%

Mean $ gain/mo. 

owned
$14,492 $9,301



Top Three Most Important 

Reasons for Home Purchase

Reason

SheaHomes

Responses %

(n=471)

Comparison

Responses %

(n=149)

Location 48 60

Financial 31 28

Community 10 9

Energy 6 0

Builder 4 <.05

Other <.05 2



SheaHomes vs. Comparison Homes 
(Electricity and Gas Consumption Data)

Home Category

Annual Avg. 

Monthly

Use, kWh

Annual Avg. 

Monthly 

Use, Therms

Comparison homes 793 42

SheaHomes energy 

efficiency/solar water pre-

heating (SEE homes)

694 35

HPHs + 1.2 kW PV 573 31

HPHs + 2.4 kW PV 318 30



SheaHomes vs. Comparison Homes 

(Electricity Billing Data)

62%$49HPHs + 2.4 kW PV

30%$92HPHs + 1.2 kW PV

13%$114

SheaHomes energy 

efficiency/ solar water 

pre-heating (SEE homes)

NA$130Comparison homes

% Savings

Avg. Monthly

BillHome Category



Home Category

Avg. Monthly 

Bill % Savings

Comparison homes $43 NA

SheaHomes energy 

efficiency/ solar water pre-

heating (SEE homes)

$36 17%

HPHs + 1.2 kW PV $32 27%

HPHs + 2.4 kW PV $31 29%

SheaHomes vs. Comparison Homes 

(Gas Billing Data)



SheaHomes vs. Comparison Homes

(Actual Combined Utility Bills)

Home Category

Avg. Monthly 

Bill % Savings

Comparison homes $174 NA

SheaHomes energy 

efficiency/ solar water pre-

heating (SEE homes)

$149 14%

Shea SEE + 1.2 kW PV $123 29%

Shea SEE + 2.4 kW PV $  80 54%



Combined Annual Utility Bills

(Actual Utility Bills)

Home Category

Avg. Annual 

Total Utility Bill % Savings

Comparison homes $2,080 NA

HPHs + 2.4 kW PV $   961 54%



Monthly Electricity Consumption in 

10 Individual Comparison Homes
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Monthly Electricity Consumption in 

10 Individual PV Homes
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Recommendations and 

Concluding Remarks

 Builders should offer ZEHs standard (not 

optional) (high efficiency, solar thermal, 

larger PV systems)(other models possible)

 Include digital displays that conveniently 

show kWh production and consumption 

 Early adopters relative to ZEHs are 

builders, utility companies, and ZEH 

policy makers (not homebuyers)

 ZEH homebuyers are not a niche market; 

they are THE market





NIMBY or Not?
Large-Scale Solar

and Transmission in the SLV



Outline 

 Background and research setting

 Research questions and approach

 Interview findings (perceived 
advantages and disadvantages; 
community support and opposition; 
transmission issues)

 The transmission controversy

 Solar policy positions in light of 

study findings

 Conclusions and recommendations







Community Acceptance

Factors related to community 
acceptance:

- Distributive justice (distribution of  
costs and benefits of facility)

- Procedural justice (inclusiveness 
of decision-making process)

- Amount of trust placed in actors 
from outside the community



CSP & the SLV

 WGA Solar Task Force/NREL 
identified SLV as premier site for 
CSP facility siting in Colorado

 Land area of 2,124 miles square in 
SLV identified for CSP

 Policy recommendations to 
streamline permitting



WGA-defined CSP Benefits

 Expands domestic energy supply

 Avoids emissions

 Provides hedge against carbon taxes

 Flexible (large or smaller-scale)

 Provides local economic benefits

 Utilities more comfortable with 
central-station technology

 Helps meet RPS requirements

 Adds diversity to energy supply, 
increasing security



Research Setting

 Historically Native American and 
Spanish land grants, ceded to US in 
1848

 Became part of Colorado territory in 
1861

 Six counties (Alamosa, Conejos, 
Costilla, Mineral, Rio Grande, and 
Sagauche) 

 About 52% is federal land (USFS and 
BLM)



Research Setting, cont’d.

 Water is sensitive issue

 Total population of SLV in 2006: 
48,291

 Lowest in CO in median income, 
cost-of-living, purchasing power

 Valley floor: 2.1 million acres

 Potato growing, ranching, tourism

 Highest, largest alpine valley in the 
world

 Best solar resource in Colorado

















Research Questions

 Key governmental entities in CSP 
decision processes?

 Should there be local ownership?

 New model for decision processes?

 Key water, land, and other issues?

 Level of awareness & knowledge?

 Level of community support and 
opposition?



Research Questions

 Issues relative to transmission?

 Policy, regulatory, and sociological 
barriers?

 Public lands involved? CSP included 
in BLM’s RMPs?

 Role of environmentalists?

 Institutional barriers?



Methods
Stakeholder analysis 

– Sampling

– Data collection

– Analysis

Review BLM PEIS process

Gathered information on the 
transmission controversy over 
the CPCN application at the PUC



Stakeholder Interviewees

 Education, advocacy, professional 
organizations

 SLV economic groups

 Farmers, ranchers and their orgs.

 Government/regulatory agencies, 
orgs, and representatives

 Solar/CSP industry representatives

 Environmental orgs

 Utilities



Types of Perceived Advantages 

of CSP (n=231 responses)

Type %

Economic 44

Environmental 26

Technological 19

Social-psychological 9

Policy/regulatory 2



Types of Perceived Disadvantages 

of CSP (n=158 responses)

Type %

Environmental 42

Economic 23

Technological 19

Social-psychological 11

Policy/regulatory 4



Stakeholders Identified
 125 stakeholder groups 

identified (partial list)

 Farmers and ranchers

CSP developers/trade assns.

Environmental organizations

Economic development groups

Educational institutions

Elected officials



Stakeholders Identified
 Federal electricity agencies

 Federal government agencies

State government agencies

 Local/regional gov’t./NGOs

 Landowners

 Law firms

Private companies



Stakeholders Identified
Service organizations

 The public

Solar and sustainable energy 
advocates

Spiritual groups

Utilities



Community Support

 Lines of support and opposition 
took shape early (by fall 2008)

Supporters – county 
commissioners, farmers w/ land 
to sell, irrigating farmers, 
economic development 
advocates, the college, 
workforce training offices



Community Opposition

 “Residents of the Valley”

SLV EcoSystem Council

Residents of Crestone

Rural Electric Cooperative

Spanish land-grant families

 Local solar advocates



Valley Concerns

Self-protection; want local 
control of decisions; no 
outsiders

 Favorable to renewable energy, 
but not knowledgeable about 
CSP; need education

Misinformation is out there

Want distributed generation



Support for Transmission

Desire to export power

Need for security/redundancy

Need for improved power 
infrastructure



Opposition toTransmission

 Fear of “industrialization of the 
Valley floor” (500-1,000 acres of 
land/100-MW facility)

Aesthetic concerns

 Fear of loss of control

Wildlife concerns

 Legal-regulatory concerns



Context: Federal Policy

 1.  BLM Policy Memorandum

 2.  BLM-PEIS

 3.  Investment Tax Credit (ITC)

 4.  DOE Report to Congress



Context: State Policy

1.  RPS: 30% of electricity from

renewable sources by 2020

2.  Benchmark goal: reduce

carbon emissions 20% by 2020







Mt. Blanca

 Insert Mt. Blanca photo





Arguments in Support
SLV Power Authority wants 

distributed CSP linked to 
existing substations

County commissioners want tax 
$ from IPPs; school districts 
want support

Xcel wants transmission 
redundancy; 230-kV line LaVeta 
Pass -Calumet station; for 
“1000’s of MWs” from the SLV



Arguments Opposed

 Local environmentalists want 
distributed solar generation (up 
to one GW seen as OK; want 
transmission over Poncha Pass)

 Trinchera Ranch et al. opponents 
want different route



Proponent Statements in 
Light of Study Findings
Utility goal for “thousands of 

MW” (10s of thousands of acres) 
(fear of “industrialization”)

Statewide permitting (would 
remove local control)

Solar exemption from sales & 
property taxes (would prevent 
key local economic benefits of 
CSP siting)



Conclusions
Widespread support for solar 

energy development in SLV, but 
for distributed CSP

 Lack of knowledge/need for 
education stakeholders 
in/outside the Valley

Complex decision processes 
that lack transparency



Conclusions, cont’d.
Public participation processes 

are more procedural than 
substantive

Social-psychological effects are 
not well understood

Organized opposition to the La 
Veta Pass transmission line has 
developed (in addition to Louis 
Bacon’s opposition)



Concluding Remarks
 The SLV could become a 

laboratory for developing new 
approaches to siting decision 
making

 The most effective, socially 
acceptable institutional 
arrangements for generation and 
distribution of renewable energy 
may still need to be invented.



Afterword
Xcel Energy will file a revised 

renewable energy portfolio plan 
in June 2010; “We may have to 
go somewhere else.”

Xcel is seeking a relaxed solar 
requirement reducing solar by 
48%; opponents say alternative 
transmission routes exist 

PUC still to decide.
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Presentation Outline

 What is “smart grid?”

 Community context - Boulder

 Research questions and methods

 Respondent characteristics

 Reasons for participation (or not)

 Perceived disadvantages

 Preliminary  conclusions

 Current situation 









SmartGridCity
The "general definition of a smart 
grid is an intelligent, auto-balancing, 
self-monitoring power grid that 
accepts any source of fuel (coal, sun, 
wind) and transforms it into a 
consumer's end use (heat, light, 
warm water) with minimal human 
intervention" 
(www.xcelenergy.com/smartgridcity) 



Benefits/Claims
- Switch electricity use to off-peak

-- Increase household control

-- Can be done automatically

- Select attributes (price vs. green 
vs. comfort vs. other attributes)

-- Feedback on electricity use/cost

-- Reduces electricity bills

-- Integrate PV, PHEV

- Reduce carbon footprint









Research Questions
-- What are reasons given for 

volunteering? Perceived advantages

- What reasons for not volunteering?

- What are perceived disadvantages/   
problems/issues of SGC?

-- What kinds of people volunteer (or 
not)? Attitudes toward SGC 
project?  Level of energy literacy? 
Energy improvements already 
made?

-- Community acceptance of SGC?



Methods
Field work in the community 
(collecting documents, 
artifacts, clippings; attending 
meetings; conducting 
interviews)



Methods
- Qualitative in-depth open-
ended face-to-face interviews

-- Households:  47

-- Respondents:  52

-- Sampling -- Purposive, 
snowball, random

-- Not  statistically 
generalizable



Community Context

- Carbon tax (first city to vote in)

- Funds Climate Smart program

- Neighborhood climate action 
groups

-- Municipalization activists

-- Financing ee/re retrofits 
through property taxes

-- Boulder Climate Action Network 

-- Grassroots demonstrations 
against local coal power plant



Gender



Age



Household 
Characteristics



Occupation



Housing Type



Other Characteristics

Non-university/University-related

-81%/19%

-Volunteers for SGC/or not

-81%/19%

-52% have a/c 

-56% have smart meter when 
interviewed

-



Reasons for Volunteering

Four types of reasons (214 responses)
Practical ~ Get feedback on 

electricity consumption; save 

money; gain knowledge. 

Altruistic ~ Reduce environmental 

impacts; help Xcel collect data; care 

about the planet.

Technical ~ Professional interest; 

technological curiosity; stay 

informed about what’s happening 

around town.

Moralistic ~ Sanction residential a/c 

users; inter generational equity; 

neighborhood climate action groups





Stated Reasons for
Not Volunteering

-- Not invited to participate

-- Oppose because SGC is already 
outdated technology

-- Too costly

- Our household is not using that 
much energy;  we don’t have 
a/c (and most don’t) so SGC 
won’t help us



More Reasons for
Not Volunteering

-- Lives in a townhome; maybe the 
HOA would decide about it

-- Don’t like/trust Xcel Energy

-- Don’t see what SGC brings that 
is different  from what we 
already have

-- Too much bother to sign up

-- SGC associated with wireless 
technology—EMF concerns, 
negative health consequences



Perceived Dis-
advantages (106 

responses)
- Security, reliability, privacy, 

safety and control problems 
(22%)

- Lack of information (21%)

-- Too costly/we’ll pay (19%)

-- SGC is greenwashing (16%)

-- Complexity (8%)



More Perceived Dis-
advantages (106 

responses)
- Negative environmental    

consequences (4%)

-- Social equity concerns (4%)

-- Other (3%)

-13% of respondents said ―No 
disadvantages‖ (volunteers)



Actual Mean Monthly Energy 

Consumption and Cost (6 mos.)

Household data Volunteers Non-Vols.

Mean monthly kWh 

consumption 536 382

Mean monthly therm

consumption 63 33

Mean monthly utility 

bill

$133 $88

Have a/c 50% 53%



Overall Attitude 
toward SGC

-Very favorable 34%

-Favorable 55%

-Neutral 2%

-Unfavorable 2%

-Very unfavorable 7%

-89% Favorable

- 9% Unfavorable



Preliminary 
Conclusions

- - Favorability/interest in SGC

-- Sophisticated definition of 
problems/issues   (e.g., increased 
carbon footprint, privacy concerns, 
where’s the beef?)

-- Different kinds of volunteers (e.g., 
professional curiosity, moderate 
altruists, dedicated moralists)

-- SGC would be accepted by the City’s 
residents; possibility of pushback

-- No organized opposition found – is 
that changing?



Potential Scenario

- - Roll-out of SGC has been delayed

-- Concept of ―co-provisioning‖

-- If Xcel wanted to partner with 
Boulder citizens to work on co-
provisioning of the city’s electricity, 
the interest and expertise are there



Current Situation
- Online 24 hr+15 min feedback for 
23,000 with smart meters (WOM only)

- Roll out of pricing pilots (CPP, TOU, 
PTR)

- Utility franchise with City not   
renewed (expires 12/31/10)

- Utility working with University of 
Colorado and Toyota on plug-in 
hybrid electric vehicle study in a 
smart-grid environment
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