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ItIt’’s National Policys National Policy

FERC Docket No. PL09FERC Docket No. PL09--44--000 000 ––
Smart Grid Policy 31909 Smart Grid Policy 31909 ““It is the It is the 
policy of the U.S. to support . . .the policy of the U.S. to support . . .the 
Smart Grid.Smart Grid.”” (p. 5)(p. 5)
ARRA FundingARRA Funding
-- $11 $11 bnbn stimulus funding for smart stimulus funding for smart 

gridgrid
-- $4.5 $4.5 bnbn to DOE for smart grid to DOE for smart grid 

demonstration programsdemonstration programs



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



Benefits/ClaimsBenefits/Claims
-- Switch electricity use to offSwitch electricity use to off--peakpeak
---- Increase household controlIncrease household control
---- Can be done automaticallyCan be done automatically
-- Select attributes (price vs. green Select attributes (price vs. green 

vs. comfort vs. other attributes)vs. comfort vs. other attributes)
---- Feedback on electricity use/costFeedback on electricity use/cost
---- Reduces electricity billsReduces electricity bills
---- Integrate PV, PHEVIntegrate PV, PHEV
-- Reduce carbon footprintReduce carbon footprint









Research QuestionsResearch Questions
---- What are reasons given for What are reasons given for 

volunteering? Perceived advantagesvolunteering? Perceived advantages
-- What reasons for not volunteering?What reasons for not volunteering?
-- What are perceived disadvantages/   What are perceived disadvantages/   

problems/issues of SGC?problems/issues of SGC?
---- What kinds of people volunteer (or What kinds of people volunteer (or 

not)? Attitudes toward SGC not)? Attitudes toward SGC 
project?  Level of energy literacy? project?  Level of energy literacy? 
Energy improvements already Energy improvements already 
made?made?

---- Community acceptance of SGC?Community acceptance of SGC?



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



MethodsMethods
-- Qualitative inQualitative in--depth opendepth open--
ended faceended face--toto--face interviewsface interviews

---- Households:  47Households:  47
---- Respondents:  52Respondents:  52

---- Sampling Sampling ---- Purposive, Purposive, 
snowball, randomsnowball, random

---- Not  statistically Not  statistically 
generalizablegeneralizable



Community  Community  
Context for Context for 
SmartGridCitySmartGridCity



Community ContextCommunity Context
-- Carbon tax (first city to vote in)Carbon tax (first city to vote in)
-- Funds Climate Smart programFunds Climate Smart program
-- Neighborhood climate action Neighborhood climate action 

groupsgroups
---- MunicipalizationMunicipalization activistsactivists
---- Financing Financing eeee/re retrofits /re retrofits 

through property taxesthrough property taxes
---- Boulder Climate Action Network Boulder Climate Action Network 
---- Grassroots demonstrations Grassroots demonstrations 

against local coal power plantagainst local coal power plant



Respondent Respondent 
CharacteristicsCharacteristics



GenderGender



AgeAge



Household Household 
CharacteristicsCharacteristics



OccupationOccupation



Housing TypeHousing Type



Other CharacteristicsOther Characteristics
NonNon--university/Universityuniversity/University--relatedrelated

--81%/19%81%/19%

--Volunteers for SGC/or notVolunteers for SGC/or not
--81%/19%81%/19%

--52% have a/c 52% have a/c 
--56% have smart meter when 56% have smart meter when 

interviewedinterviewed
--



Energy LiteracyEnergy Literacy
--Developed scale to measure Developed scale to measure 
energy literacy (15 points)energy literacy (15 points)
---- 17% Low energy literacy17% Low energy literacy
---- 58% Moderate energy literacy58% Moderate energy literacy
---- 25% High energy literacy25% High energy literacy
--(Electricity fuel sources, Valmont, (Electricity fuel sources, Valmont, 
““peak load,peak load,”” ““electricity grid,electricity grid,””
centralized/distributed, smart grid, centralized/distributed, smart grid, 
GHGsGHGs causal in climate change, use causal in climate change, use 
of coal causal in air of coal causal in air 
pollution/health impacts)pollution/health impacts)



Energy Behavior Energy Behavior 
Rating ScaleRating Scale

--30% 30% Energy conservation/ Energy conservation/ 
renewable energy part of renewable energy part of 
lifestylelifestyle

--20%20% Make extra effort to Make extra effort to 
reduce energy usereduce energy use

--41%41% Try to conserve if cheap, Try to conserve if cheap, 
convenient, comfortableconvenient, comfortable

-- 7%7% Willing to cut wasteWilling to cut waste
-- 2%2% Indifferent to energy useIndifferent to energy use



Reasons for Reasons for 
Volunteering for Volunteering for 
SmartGridCitySmartGridCity



Reasons for VolunteeringReasons 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





Reasons for NOT Reasons for NOT 
Volunteering for Volunteering for 
SmartGridCitySmartGridCity



Stated Reasons forStated Reasons for
NotNot VolunteeringVolunteering

---- Not invited to participateNot invited to participate
---- Oppose because SGC is already Oppose because SGC is already 

outdated technologyoutdated technology
---- Too costlyToo costly
-- Our household is not using that Our household is not using that 

much energy;  we donmuch energy;  we don’’t have t have 
a/c (and most dona/c (and most don’’t) so SGC t) so SGC 
wonwon’’t help ust help us



More Reasons forMore Reasons for
NotNot VolunteeringVolunteering

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

---- DonDon’’t like/trust Xcel Energyt like/trust Xcel Energy
---- DonDon’’t see what SGC brings that t see what SGC brings that 

is different  from what we is different  from what we 
already havealready have

---- Too much bother to sign upToo much bother to sign up
---- SGC associated with wireless SGC associated with wireless 

technologytechnology——EMF concerns, EMF concerns, 
negative health consequencesnegative health consequences



Perceived Perceived DisDis--
advantages (106 advantages (106 

responses)responses)
-- Security, reliability, privacy, Security, reliability, privacy, 

safety and control problems safety and control problems 
(22%)(22%)

-- Lack of information (21%)Lack of information (21%)
---- Too costly/weToo costly/we’’ll pay (19%)ll pay (19%)
---- SGC is SGC is greenwashinggreenwashing (16%)(16%)
---- Complexity (8%)Complexity (8%)



More Perceived More Perceived DisDis--
advantages (106 advantages (106 

responses)responses)
-- Negative environmental    Negative environmental    

consequences (4%)consequences (4%)
---- Social equity concerns (4%)Social equity concerns (4%)
---- Other (3%)Other (3%)

--13% of respondents said 13% of respondents said ““No No 
disadvantagesdisadvantages”” (volunteers)(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%



% saying they would % saying they would 
be willing to . . .be willing to . . .

--Pay higher peak rates Pay higher peak rates 80%80%
--Allow Xcel to adjust a/cAllow Xcel to adjust a/c 57%57%
--Allow Xcel remotely adjust Allow Xcel remotely adjust 

other appliancesother appliances 56%56%
--Shift/reduce energy use for  Shift/reduce energy use for  

TOU  pricingTOU  pricing 53%53%



Overall Attitude Overall Attitude 
toward SGCtoward SGC

--Very favorableVery favorable 34%34%
--FavorableFavorable 55%55%
--NeutralNeutral 2%2%
--UnfavorableUnfavorable 2%2%
--Very unfavorableVery unfavorable 7%7%

--89% Favorable89% Favorable
-- 9% Unfavorable9% Unfavorable



Preliminary Preliminary 
ConclusionsConclusions

-- -- Favorability/interest in SGCFavorability/interest in SGC
---- Sophisticated definition of Sophisticated definition of 

problems/issues   (e.g., increased problems/issues   (e.g., increased 
carbon footprint, privacy concerns, carbon footprint, privacy concerns, 
wherewhere’’s the beef?)s the beef?)

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

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

---- No organized opposition found No organized opposition found –– is is 
that changing?that changing?



Potential ScenarioPotential Scenario

-- -- RollRoll--out of SGC has been delayedout of SGC has been delayed
---- Concept of Concept of ““coco--provisioningprovisioning””
---- If Xcel wanted to partner with If Xcel wanted to partner with 
Boulder citizens to work on coBoulder citizens to work on co--
provisioning of the cityprovisioning of the city’’s electricity, s electricity, 
the interest and expertise are therethe interest and expertise are there





Thank you for your Thank you for your 
attention!attention!
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