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HighlightsiofiThree Studies

S SanibIeyo: S'tuay' first development
ofiHPHs '
"‘ NIMBY*or Not?'Large-scale Solar in
the San Luis Valley
SmartGridCity & PHVs
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HignEPe rum- 1ce Homes

_SSHIdyAn Sanibiego, 2001-2006

B Rifse nlRelelSVE opment in U.S.

I BUNGCER—'S SIPE! DMES

| 306 IJ]JIII\ energy-efficient homes
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San Angelo

| Resr Exposare Array

- Side Usposare Arvay
- Do Wesr ! Doe Eamt Expossre Amay

®  Solar Bl Home @ Stardaord Featory

210 Neighborhood
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Methods
o

‘_‘

Ethnographic observation
Qualitative interviewing
" Quantitative survey of SheaHomes
~ (n=806) and/comparison (n=103) home
- buyers -

Public data on sales prices

Builder data on home types

Period of study: 2001 - 2006



S Prices
“SHigh=performance homes are
the market

Based or ctua.r sales data, per

sq‘u‘are foot, they sold for 9.2%

/less than comparison homes, on
average



ntrolling
o)f V System

Comparison - $215.89



WHOFATEhese
HOMERUYErS ?

“BBUyEers oriighiperfermance homes and
pUyeErsielinewsconventional homes share
thersameemographic characteristics,
envirenmental attittdes, and early adopter
- CNAlCLERISTICS
AS exXpected, buyers mostly represent
Uupper-middle class married couples with
children, or mature couples

Highly educated; concerned about
environment

Most came from the San Diego area
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| Resale Prices

Resale Price

. $701.,184

Mean: $556,344

Range: $680,000-
$1,100,000

Mean: $862,853

Resale Ho
the Comparison

Community
(n=12)

Range: $538,522-
$711,887

Mean: $598,028

Range: $760,000—
$995,900

Mean: $862,590
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operty Values

L.

_\ Comparison
19.9- 43‘mos. 17 —-40.2 mos.
p— 1 22.5 MosS. 28.1 mos.
ship before -
Mean $gain $306,510 $262,968
Mean % of $ ge & 55.4% 44.7%
Mean $ gain/mo. $14 492 $9.301
owned ’ ’




st Important
dme Purchase

Comparison
Responses %

(n=149)
e 60
Financial 28
Community 10 9
Energy 6 0
Builder 4 <.05
Other <.05 2




SHEaLIPINESN S Comparison Homes
(Elgctriciiy zinel Czish &Qnsumptlon Data)

me

T *
nnual Avg. | Annual Avg.

‘ | nthly Monthly
Use, kWh Use, Therms

‘ 1 793 A2

SheaHomes er

efficiency/solar water pre- 694 35
heating (SEE homeg
HPHs + 1.2 kW PV 573 31

HPHs + 2.4 kW PV 318 30




OIT parlson Homes
I DEIT:)

.

3 Av&/lonthly

Bill % Savings
| Compse $130 NA
Sfl aHC > €l J
efficiency/ solar wa $114 13%
pre-heating (SEE homes)
HPHs + 1.2 KW PV $92 30%
HPHs + 2.4 KW PV $49 62%




)mparison Homes
1g Data)

/g. Monthly
fl” % Savings
NA
efficiency/ sc $36 17%
heating (SEE home
HPHs + 1.2 kW PV ’ $32 27%
HPHs + 2.4 kW PV $31 29%




parison Homes
2d Utility Bills)

Monthly
s_ %I” % Savings
$174 NA
efficiency/ s r water pre- $149 14%
heating (SEE h |
Shea SEE + 1.2 KW PV $123 29%
Shea SEE + 2.4 kW PV $ 80 549%




ual Utility Bills
lity Bills)

. .Annual
| Total Utility Bill

% Savings

$2,080

NA

94%

HPHs + PR 5 061
‘ ‘ L




lectricity Consumption in
ldual@omparison Homes
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lectricity Consumption in
ndividtal PV Homes
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RECOMIMENndations and
cariclucliplePREERSS

“Blilderssshouldioffer; ZEHs standard (not
opuenal)ihighteriiciency, solar thermal,
[argergRVasystems)(other models possible)
- Includexdigitalidisplays that conveniently

- show kWhiproduction 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




Convenfional Homes:
Homes Built fo Existing High Performaonce Tero-Energy Zero-Carbon
Building Codes Homes (HPH:) Homes Hames

0% . . 30% 40% 50% 40% 70% 80% 90% 100%  110% 120%

Met Percentage of Energy Saved and Supplied by Mew Homes Annually

New Housing Energy Continuum

Convential homes: Built to comply with existing building energy codes; 100% reliont on ufility-supplied electricity and natural gas.
High-performance homes (HPHs): Save 30% fo 50% of uiility costs over convenfional homes using efficiency and solar technologies
MHearzero energy homes [near-ZEHs): Sove 40% to $0% of utility costs over conventional homes.

Zeroenergy homes (ZEHs): Homes thaf, in the net, supply virtually all of their own elediricity and spoce ond water conditioning.
Zerocarbon homes: ZEHs that export eleciricity equivalent to 20% more thon the energy vsed in the home for af least 25 years,

thereby offsefting the energy embedded in building the home.

2007 Borbara Farhar
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Large-Scale Solar

' and Transm;sstn mJ:he SLV'
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Qutline

Backgreunds ..1;]4.1'- setting
_BRESEACH qumuc and approach

“Nnterviewsindings (perceived

¥ r1g]v 1rjgﬂJ5§'*' d'disadvantages;

- comt .,rum y'su 't and opposition;
transmission ISSUes)

The transmission controversy

Solar policy positions in light of
study findings

Conclusions and recommendations
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¥
Communit )/ A cceptance

or:) [E€lailed o community.
- )15';r1.ouihr. Jstice (distribution of
costsiandibenefits of facility)
Procedural justice (inclusiveness
of decision-making process)

- Amount of trust placed in actors
from outside the community




CSP & the SLV

B WEA Sl 11EE) Fc Ge/NREL
lelsipiilfisicl SL.V S) preﬁler Site for
CSENaciityssiting in Colorado
[Land area of 2,124 miles square in
- SLEVidentified for CSP
Policy recommendations to
streamline permitting



WGA=defined CSP Benefits

=XQandsydemeEstc energy supply
'\voigls gmissign |
against carbon taxes

¥ Fll-usuls lﬁ- 0 smaller-scale)

£
Providestiocal'economic benefits

Utilities more comfortable with
central-station technology

Helps meet RPS requirements

Adds diversity to energy supply,
Increasing security



Research Setting

rd'T’E?E’JI'fy Nluilves A \merican and

Spanishiandigrants, ceded to US in

16246 | 2 %

 Becaie p,}.rtJ Colorado territory in
'Ic ? | ’

| Six CoUn eszlamosa Conejos,

- Costilla, meral Rio Grande, and
Sagauche)

About 52% is federal land (USFS and
BLM)




ting, cont'd.

/i S3SH rlgl-ti@{
CNptelpepulation e SLV in 2006:

465294 'Y 9

- HfewestinTCOinimedian Income,

- COSt=OiEiVir g“mﬂrchasing power

Valley fioor: 2.1 million acres

Potato gr?).wing, ranching, tourism

Highest, largest alpine valley in the
world

Best solar resource In Colorado
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Research yestions

_IEEY govgrnrnerréj entities in CSP
JECISIONIPIOCESSES?

~ Shewldithere be local ownership?
EW MOUE f@[ﬁcision processes?
Key water, land, and other issues?
Level of awareness & knowledge?

Level of community support and
opposition?



N’ G UEStIOnS

SUES [ElativVe !J ir nsmlssmn’?
«1?3}\\ arﬁ socliological

ublicilands involved? CSP included
4 I M’s RMPs?
Role o nvnfonmentalists?
Institutional barriers?



Me IJ ‘ ds

“ISTak enolder «lru\‘ SIS
= Szirflelinle) " |
“Datalcollectior ¥

—AGESis
ReviewBL-M'PEIS process
" Gathered information on the

transmission controversy over
the CPCN application at the PUC




Stakenolder. nterwewees
g’mﬂdwm y professional
I NIZAENS

ISIEVAECONOMIC groups
~ TEapmersyranchers and their orgs.

SeVEnfiment/regulatory agencies,
orgs, and representatives

Solar/CSP Industry representatives
Environmental orgs
Utilities




—

ved Advantages

,w-sponses)

» r . %

‘ a0 44
- |Environment: 26
hno ’al 19
Social-psychological 9

Policy/regulatory 2




Disadvantages

8 responses)

%
42
23

19
‘ 11
Policy/regulatory 4
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fc JJ:dJ'JoJ,J:* S Identified
roups
partialilist)

F nch‘ers
aC peT-s/trade assns.
Environ ental organizations
ECONOMmIc development groups
Educational institutions
Elected officials



"y ~f
J,Jﬁr_) dentified
el.\.e,g;ru& agencies

ment agencies

M Sta. e JJV.-)rrm agenmes
- Locallregional gov’t./NGOs
La 0 own_ers
Law firms
Private companies



StaKkenolders dentlfled

ISENVICENONT JerllZ.“; ON'S

8 [ns otglie F |
IS0/ argand sust ina%e energy
 d0VOCAIES |
_ Spitituallgroups
Utilities




C JJJJHJJﬁTN upport

8 Linss of _)J,),)Jﬁ and opposition
epXeshapeeany (by fall 2008)

o SJ,)por;er — county
# wmrmss ners, farmers w/ land
{0)S)< ‘igating farmers,
economic development
advocates, the college,
workforce training offices




communit y OF position
L
“EREsidents of th e Valley”
ISINVAECOSystem Council

,.-l :@esldemgp restone
 RuralfElec rw(%ooperatlve
Sp; Ishiland-grant families

Local solar advocates



Valley.Concerns

B S Selfa,)rotgcibn.;v' ant local
CONMOIIOIRUECISIONS; NO
Soutsigernss
m h ?ler?ID]!O r@,newable energy,
butinet’knowledgeable about

' CSP; need education
Misinformation Is out there

Want distributed generation



SUpPOrt foriransmission
l .

&

(91 EX ])Jr; o) wer
ECL y/r undancy
Oreved power




Ppposition tolransmission

Eear of “industrialization of the

Valley'floor” (500-1,000 acres of
~ Tand/AO0MW Tacility)

Aesthetic concerns

Fear ofiloss of control

Wildlife concerns

Legal-regulatory concerns



Golitext:Eederal Policy

ml, SR ohr*‘MJsm orandum
120 BISVIE HE

3. [AVestment T@x Credit (ITC)
4. DOE e 't to Congress

P, S
a
7

%



Context: Ste t-e Pollcy

RPS3006 01 elec ‘tr|C|ty from
[[ENEWE lole 51 rcé!‘- by 2020
Jgnr*nm goal: reduce

00N emissions 20% by 2020

Ll







DOUBLE-CIRCUIT

; 230KV LINE WITH
& . DOUBLE-CIRCUIT
' 69KV UNDERBUILD.

154 FEET TALL.
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AYguments in Support
CISIAAPOWErFAUthority: wants
AISTHIBUTEANESP linked to
“existinggsubstations
Countyceommissioners 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

oy
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Afguments Opposed
Wecal environmentalists want
glij'tribu'tgj Ssolar generation (up
R tc 0. one GWW seen as OK; want
ANSMISS gb\yer Poncha Pass)

Irinchera Ranch et al. opponents
want different route



Proponent Statements in
BightofiStudy Findings

oty goaﬁ' “thousands of
VMIWZ(10s of thousands of acres)

(fearoffindustrialization”)
Statewidepermitting (would
[emo ocal control)

Solar exemption from sales &

property taxes (would prevent
key local economic benefits of
CSP siting)



g ol

Conclusions

“WidESpreadisupport for solar
SNEngy development in SLV, but
SordiStiibuted CSP
Dl g o Kile ledge/need for
education stakeholders
in/outside the Valley
Complex decision processes
that lack transparency
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GONCIUSIoNS, cont’d.

8 Fuolie rarﬂzic: 10N Processes
cIENnere procedural than

S supsiaiuve

- ISecielEpsychoelogical effects are

notiwellfunderstood

Organized opposition to the La

Veta Pass transmission line has
developed (in addition to Louls

Bacon’s opposition)



'b i
Cosjcliicl]jje j Remarks

“THEISIVAcould become a

lzio0)rz ltc)r/ [er"developing new
J,),)I'O GHES o Siting decision

- maxing -4

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

-
_DXCEERErgyawIllfile a revised
[ENEWeblerenergy portfolio plan
~in' June2010; “We may have to
~ gorsemewhere else.”
Xcelisiseeking arelaxed solar
requirement reducing solar by

48%; opponents say alternative
transmission routes exist

PUC still to decide.
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rheSmantGridCity™ Project:
CoMmmunity Context and

Household Perceptions

ara C. arhar, Ph.D.
tute c Bgﬂavioral Science
—university ofi Colorado
I:jg,@_sentation for WREC-XI
21 September 2010
Abu Dhabi
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e Esentd LIC IJ Outline

_SWhat Is “smart J{']O ?”
_Community:context - Boulder
“TResearch guestions and methods
- Respondent characteristics
Reasons for. participation (or not)
Perceived %Iisadvantages
Preliminary conclusions
Current situation

R F



 experience with home energy monitoring

Monitoring begins

N 4

44% Power savings
56% Reductionin
monthly energy bills

) > ~ 5
- N
A -

W

Source: Energy data from a Google engineer's home



Home Electricity Use

| dryer

7

/N
]

web
Server




Power Consumption/Generation

Time range: Mon Aug 3 419 PM - Wed Aug S 4183 PW (Energy: 291 KWh EWh generated, 24 .2 KWh Evh used, -4.9 BvWh BV net)

e w KW
4KkW [
JKW [
2KW [
1501 Wy
1 kW =_ -
9384y
[ ¥ % ' P o DKW
Mon Aug 3 [ Tue Aug 4 | Wed Aug 5 Currem
Gpm 12am Gam 12pm Gpm 12am Gam 12pm
Since now v
Legend: = Powver Lsed = Powver generated Enetgy from grid Eneroy to arid Avg. Power Energy
G ated: 1501 0w 0.0 kvyhk
[] == Solar genfuzed| [ == Load genfused | [] == Load2 gen. used snerates
Consumedd: 9350 0.0 K¥h
Het: -SE3.0WY =000 Kk




The “general definition of a smart
gridisian intelligent, auto-balancing,
a-ﬁﬁ!mom‘re ring 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)

r.

D



= Switcn :—JJa;;r ‘ ml use to off-peak
=Nincrease household control

| @ﬂ beldone 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
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Jn GR|D|RON SURVlVOR 'BODYBUILDERS TONE FOR
C1l's Walters aims for phock after leg surgeries Sports, 16 COMPETITION Life & Arts, 1D

SUNDAY, MARCH 29, 2009 | $1.00

~ Meter volunteers sought
: mygg)ygg “ | New devices to give customers & :

oy ;I.;\.f_’-_l real-time electricity use data

1 1 o

bl Boulder. That Ace




’Z'm BN W e

i bnuntgndln&V Xcel I

l bexlﬂneuuﬂe
Getting on the
wil smart gnd ’




NE_type by Latitude & Longitude
M n Progeess PLE
: In Progress BP
Production BP
Viteless BF
Producton PLE

Boulder CURRENT Smar Grid Deployment as of 6/25/09

Feomo Rd




ResearchQuestions
What.are reasons given for

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

- Community acceptance of SGC?



Me fJ ods

E1eldi \_/erf ecommunity
(Collecting documents,
. aﬂ}"asts lippings; attending
* J ngs; conducting

inté iews)



- Qua]]ﬁaﬂuag
ended/ face-to-face interviews
sholds: 47

- Sapling -- Purposive,
snowball, random

- Not statistically
generalizable



sommunity Context

Earbonttax (first city to vote in)
= Funds Climate Smart program
- J\Ja]g&) ‘hood climate action

iUnicipalization activists

- Financing ee/re retrofits
through property taxes

- Boulder Climate Action Network

- Grassroots demonstrations
against local coal power plant



m Male
® Female

= Both HOH




m <40
m 40 - 60

= > 60




Household
eharacteristics

m Single-person
= Two-person

= Family




m Related to energy
or smart grid

= Unrelated




hHousing Type

m Single-family
= Multifamily
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Pthercl dra teristics

Nonzuniversity/University-related
O 196495

 Voluntee J‘! OF GC/or not
 819%/19%

529 have a/c

56% have smart meter when
interviewed



Types of Reasons Given for Volunteering

Moralistic
17%

. Practical

Technical
19%

42%

olunteering

ns (214 responses)

Practical ~ Get feedback on
electricity consumption; save
money; gain knowledge.

Altruistic ~ Reduce environmental
iImpacts; 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



CURIOSITY




Stateéd ' Reasons for
yorvolunteering

= Notinvited'to participate

- = 0Oppos 3_) ause SGC is already

~ outdatéd technology

= D0 costl ‘

- 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
yorvolunteering

= Livesiin a'‘townhome; maybe the

HOAWould decide about it

= Don'tlike/trust Xcel Energy

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

- Too much bother to sigh up

- SGC associated with wireless

technology—EMF concerns,
naaarive health conceaiiencec



perceived Dis-
.ages (106

esponses)
| .’,st,Jru ; rel|ab|I|ty, privacy,
- sdrety anc Eontrol problems
22%/0,
- Lack of information (21%)
- Too costly/we’ll pay (19%)
- SGC is greenwashing (16%)

- Complexity (8%)



MorePerceived Dis-
advantages (106
f@:’j@) Ses)
-'Negative environmental

" _consequences (4%)

- Socialiequity concerns (4%)
- Other (3%)

139%b6 of respondents said "No
disadvantages” (volunteers)
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onthly Energy
d Cost (6 mos.)

~qlp .

| Volunteers | Non-Vols.

/ ‘#’
onsun M. 536 382

Mean therm

consumptior p 63 33

Mean monthly utility $133 $88
bill

Have a/c 50% 53%




Pverall Attitude
roward SGC
Very favorable  34%
. ‘Favorable - 550/
- Neutral™ 2%
 Unfavorable 2%
Ver unfavorable 7%

89906 Favorable
996 Unfavorable



Preliminary

CORCIUSIONS
—mFavorabilit) i‘mI‘ESt In SGC

SO ph]q‘;lcgﬁér definition of
~problems/issues (e.g., increased
éﬂj‘f)w] footprint, privacy concerns,
where'sithe 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
ko=l ~AlammsarmmesD
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Ppotential’Scenario

c
‘_‘

=" RollFoutof SG > has been delayed
N -- "’Eunsap" of “co-provisioning”

- If Xcel w. nteﬁ“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 };-Jr feedback for
287000 withismart meters (WOM only)
‘= Roll'ottioer pricing pilots (CPP, TOU,
- PTR) _a
- 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






eoPrdinates

arbarafarhar.com
ank You!


mailto:barbara.farhar@colorado.edu

