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Across the United States, cities are looking to energy efficiency
asameanstoreducegreenhousegasemissions,increase
energy security, createlocaljobs, andimprove environmental,
economic, and socio-political conditions for their communities.
Stimulating energy savings through financial incentives and
public policies can be relatively inexpensive compared to
generating entirely new supplies of energy.

How can cities rapidly increase energy efficiency in their
existing stock of buildings? This summative report provides
fact-based scientific results, lessons learned, and
recommendations garnered from an urban-scale project
funded by the U.S. Department of Energy (USDOE). The report
is intended to help communities improve energy efficiency
savings from existing buildings at an urban scale.

EnergizePhoenixwasathree-yearprogramdesignedto
upgradeexistingbuildings forenergyefficiency-partofa
federal effort to stimulate jobs while simultaneously reducing
thecountry’s carbonfootprintand promotingashifttoa
green economy.

Managed bythe Cityof Phoenixinpartnershipwith Arizona
State University (ASU) and Arizona PublicService (APS),

the state’slargest electricity provider, Energize Phoenix was
funded by a 2010 award to the City of Phoenix from the U.S.
Department of Energy’s Better Buildings Neighborhood Program
and the American Recovery and Reinvestment

Act of 2009.

The Energize Phoenix award proposal included several
targeted outcomes.
- Upgrading 1,700 residential units for 30%
energy savings

- Upgrading 30 million square feet of office and industrial
space for 18% energysavings

- Cutting carbonemissions byas muchas 50,000 metric
tons per year

- Creating 1,000 direct and indirect jobs
- Leveraging federal resources 5:1 with otherinvestment

- Creating a sustainable revolving loan fund to
perpetuate the program beyond the initial grant period

Some objectives were surpassed, while others came up short.
Beyond the accomplishments associated with these targeted
outcomes, major value was derived from lessons learned
during the project’s planning and implementation, and
ultimately, the results achieved.

Residential units upgraded* 2,014
Estimated average residential electricity savings - econometric analysis method 12%
Commercial square footage upgraded* 33,350,506
Average commercial electricity savings - individual building evaluation method 10%
Average commercial electricity savings - econometric analysis method 17%
Projected average annual CO,e reduction (metric tons) 95,256
Projected job-years of employment created 414
Projected investment leverage ratio - including administrative, marketing, and research costs 1.32:1
Projected investment leverage ratio - excluding administrative, marketing, and research costs 1.85:1

Creation of a sustainable revolving loan fund

Projected annual energy savings (kWh)
Projected annual dollar savings
Projected payback period for total investment by all parties (years)

Discontinued due to low participation

135,009,120
$12,632,863
4.5




Creating energy efficiency on anurban scale requires multiple
partners - key policy, financing, utility, implementation,

and evaluation partners, as well as supporting community
partners. Partnerships are away of combining resources and
skillstobuildadiversebase of expertise. Thisultimately
offers a better program than one partner might offer
alone.WithEnergize Phoenix, each partneringorganization
naturallyhadits ownexpertise, mission,and mandates. The
partnershipbestsucceededwhen partners communicated
thoroughly,appreciatedandaccountedforeachother’s
differences, and worked toward common goals.

Policy and financing partners are critical to encouraging
urban-scale energy efficiency through policy support and
financing incentives. Utility partners are key because

of their customer relationships, energy usage data and,
frequently, their experience implementing efficiency programs.
Community partners play an important role in marketing. In
addition to including all of these partners, Energize Phoenix
incorporated an evaluation partner, Arizona State University.

ASU, the institutional author of this summative report, was
designatedinthe award proposal as an objective third party

to research and assess the results of USDOE’s $25 million
investmentinthe programand alsoto be a knowledge provider,
adding value to program results so that future endeavors by
communities and the federal government can benefit from the
accomplishments and findings of Energize Phoenix.

Thus, bydesign, Energize Phoenixincludedastrongresearch
component. The program used extensive analysis to
strengthen confidence in findings and results, while also
providing deeperinsightintotheforces drivingthoseresults.
Throughout the award period, research findings were fed
backtopartnerstoinformandenable program modifications.
Ultimately, much was learned - through analysis, experience,
research, and relationships - that can inform efforts in

othercommunitiesthatare lookingto save energythrough
increased efficiency upgrades.

If the goalis urban-scale energy efficiency, more participants
means more success. To accomplish this, Energize Phoenix
worked to create a culture of energy efficiency in a 10-square-
mile urban corridor of Phoenix along the Metro light rail.
Businesses were more likely to participate when contractors
approached themwith dedicated sales representatives

and a door-to-door marketing strategy. For large buildings
with sophisticated property management arrangements,
companies that chose to participate may have been driven by
existing vendor relationships. Homeowners, meanwhile, were
more likely to participate when they heard about the program
frommoresources.Grassrootsrelationshipswithtrusted
organizations -neighborhoods, community groups, churches -
were very helpful in spreading the word.

Tomaximize energy savings, aprogram like Energize Phoenix
must both generate prospects and convert them to upgrade
participants.Anefficientstrategytodothisistotargetthe
people and organizations that are most likely to pursue energy
efficiency upgrades in the first place.

Energize Phoenix researchresults showed that people from
smaller,morestablehouseholdswithanintentiontosave
energy were more likely to request a home energy checkup.
These findings may be a reflection of the demographics
within the Energize Phoenix corridor or a function of recession
economics.Whendecidingwhetherto convertfromacheckup
toanactual upgrade, homeowners with higherincome

and those who were motivated to preserve national energy
securityortokeepupwithotherswere morelikelyto upgrade.
Ethnicitywasnotafactorinconvertingtoanupgrade, nor
were financial orenvironmental motivations.

Businesses that participated were more likely to own - rather
than lease - their space, be structured as corporations

- rather than partnerships or sole proprietorships - and
eithersell directly to the public or supply those companies



thatdo. Theywere moremotivatedtoconserveenergyfor
competitive business reasons andto present the companyas
being environmentally friendly, whereas actual environmental
motivations and attitudes, as measured by surveys, were not
afactoringettinganupgrade.

Consider, however, that targeting those who are most
likely to participate may not achieve sufficient scale. This
strategy also raises social equity issues. In order to broaden
participationinaprogram like Energize Phoenix, then, itis
justasimportanttoknowwho doesnotparticipateasitis
toknowwhodoes. Amonghomeowners, marketingefforts
succeeded in generating prospects who had low incomes,
butfewofthose prospects convertedtoupgrades,even
though there were programs that provided additional
assistanceto these low-income residents.

Among business owners, professional service firms
substantially under-participated compared to their numbers
in the community, possibly because more professional service
firms may rent their space. Professional services is a powerful
businesssector,and these companiesare very capable of
evaluating the financial benefits of energy efficiency upgrades
andinvestments. Onewayto get building owners to upgrade
their facilities may be to change lease structures in away that
generates market demand from theirlessees.

To reach a broader audience of prospective participants, it
isimportant to provide targeted marketing messages that
are relevant, appealing, and understandable to segmented
audiences. To retain and attract participants over the
longterm, aprogram must consistently provide accurate
energy savings estimates. Many contractors substantially
overestimated the energy savings that Energize Phoenix
customerswere likelytoachieve. Withverygenerous
rebates based on predicted savings for certain upgrades,
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therewasllittle incentive for some participants to police the
accuracy of those savings estimates.

Energize Phoenix achieved abundantenergy savings. However,
business participants tended to pursue the lowest-cost
upgrades (lighting), rather than expanding to the deep retrofits
that are needed to achieve maximum energy savings and
effect significant carbonreductions. Toencourage customers
to pursue these deeper retrofits, programs might create tiered
incentive rates based upon incremental savings targets or set
minimum savings targets to qualify for incentives.
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Itis alsoimportant to align business models with increased
savings outcomes. The utility or third-party partnerthat
administers efficiency programs should financially benefit
fromreduced energyuse;todootherwiseistomisalign
economic forces. Likewise, the home- and business owners
or renters who invest in upgrades should reap the financial
benefits of theirinvestments. Achieving these goals falls
within the policy environment. Policy improvements represent
a significant and cost-efficient means to mine more savings
by increasing awareness, aligning economic forces, and
removingimpedimentsto energy efficiency.

Theenergyefficiency programthatappears mostlikely to
succeed will be developed in partnership with stakeholders
and structured to maximize savings througha portfolio of both
policiesandincentives. Tobe mosteffective, the program
should also be part of a comprehensive energy strategy and
sustainabilityplanforthe community,andthe community’s
plan should align with regional sustainability goals.
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Energize Phoenix was an ambitious, large-scale, three-year
program designed to upgrade energy efficiency in buildings -
partofafederal effortto stimulate jobswhile simultaneously
reducing the country’s carbon footprint and promoting the

shift to a greeneconomy.

The programwas created through a 2010 competitive grant
awarded tothe City of Phoenix in partnershipwith Arizona
State University (ASU) and Arizona Public Service (APS), the
state’s largest electricity provider. The U.S. Department of
Energy’s Better Buildings Neighborhood Program (BBNP) and
the American Recovery and Reinvestment Act (ARRA) of 2009
provided the $25Min funding.

( &l GLOBAL INSTITUTE
of SUSTAINABILITY

Thisreportisthefinalinaseries ofthree reports published
annually by the Global Institute of Sustainability at ASU on
behalf of the Energize Phoenix (EP) project. Allthree reports
areavailableatenergize.asu.edu. Thefirst report covered
the program design and implementation that took place
during the first year of the award period. The second report
covered preliminary results as early program data was
collected and analyzed.

Thisthirdandfinalreportsharesthe muchgreateraggregate
program results through March 31, 2013. It also provides
lessons learned, based on comprehensive inter-disciplinary
analyses,aswellas recommendations forlocal governments
who might be considering developing energy efficiency
programsand partnerships of theirown.

Energize Phoenix evolved over the course of the grant award
period as key events unfolded and as progress on various
goals warranted program modifications (Figure 1).
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® Program design begins
Partner agreement negotiations begin

2010

o City of Phoenix and ASU sign agreement

o EnergizePHX.com website launched
o RFQ issued for financing partner
° First public relations push

s Residential Rental Program launched

° Commercial Business and Small Business Programs launched
City of Phoenix and APS sign Memorandum of Understanding
s Research begins with community surveying

° Residential Rebate Match Program launched
ASU and APS sign Memorandum of Understanding

2011 ° Residential Energy Assist 60/40 Program launched

® Energy Dashboard Program recruits renters of single-family homes

Light Rail and community advertising begins

[ ]

® RFP issued for residential finance servicing partner

Spanish-language advertising begins
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2011

2012

2013

First door hanger campaign

Energy Dashboard Program halts recruitment of renters of single-family homes

®

Commercial financing programlaunched
Corridor boundaries expanded

Residential financing offered

Second door hanger campaign

“It's Easy with Energize Phoenix” energy fair event

Commercial financing program expanded

Energy Dashboard Programrecruitsrentersin Sidney P. Osborn housing complex

Energy Dashboard Programinstalls devicesin Sidney P. Osborn housing complex

Energy Dashboard Program installs devices in ASU Taylor Place residence hall

Light Rail, community, and Spanish-language advertising seasonally paused

Finance funding re-allocated to commercial programs and city projects

Light Rail, community, and Spanish-language advertising resumes

Completion of Energy Dashboard Program in ASU Taylor Place residence hall

Completion of Energy Dashboard Program in Sidney P. Oshorn housing complex

Designated data cut-off date for research analysis

Light Rail, community and Spanish-language advertising ends

Commercial incentives fully committed

Original end of grant award period
No-cost extension begins

Last commercial and residential projects completed
End of Energize Phoenix program




PROJECT LOCATIONS

Thelocations of Energize Phoenix projects as of April 14,
2013, are shown in Figure 2. Projects represent both
commercial and residential sectors and include awide range
of vintages, building types, industries, and building sizes.

Most commercial projects involved lighting, though a wide
range of other upgrades were performed on some projects.
Residential projects included measures typically addressed by
aHome Performance with Energy Star program, suchas duct
sealing, air sealing, insulation upgrades, HVAC tune-up, and
other measures.

FIGURE 2: LOCATIONS OF ENERGIZE PHOENIX COMPLETED PROJECTS
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OPPORTUNITIES AND CHALLENGES

More and more cities across the U.S. are setting carbon
reduction goals, and budgets for utility ratepayer-funded
energyefficiency programshaveblossomed. Asaresult, the
opportunity exists for partnerships between local government
and utilitiestoachieve mutual goals'.LessonsfromEnergize
Phoenix can help partnerships and programs overcome
challenges and increasesuccess.

During much of the award period, Phoenix faced a severe
housing crisis and ongoing economic uncertainty that
inhibited many home-and business ownersfrominvesting
in improvements. Additionally, the Energize Phoenix program
facedmanyofthesameintertwined barriers thatplague
most energy efficiency programs, as discussed in detail in
the second year report. These challenges can be roughly
characterized as follows:

- Technical: Current technology and building science can
tell us how much energy buildings can potentially save
throughefficiencyupgrades. However,itdoes nottell
us howthatpotentialwill playoutindiverse,imperfect,
real-world settings.

- Economic: A self-sustaining energy efficiencyindustry
requires private sectorinvestment, but uncertaintyin
predicting energy savings impacts investor analysis of
returnsandincreasesrisk premiums.

- Socio-Behavioral: Program managers need to
understandthe factorsinfluencing the behaviors of
increasingly diverse groups of energy users and to
communicate inways that motivate themto act. They
alsoneedassistanceinremovinglegaland policy
impedimentstoaction.

ASU formed aninterdisciplinary research team, which was
structuredtoaddressallthree ofthese challengeareas.
Theteam’s research targeted and informed many aspects

of the program, including program design, implementation,
and impact.

Energy Efficiency onan Urban Scale

ENERGY EFFICIENCY BARRIERS
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Objectives and Goals




Energize Phoenixwas proposed bythe Cityof Phoenix,ASU,
and APSinresponsetoaU.S. Department of Energy (USDOE)
funding opportunity announcement for what was then called
the Retrofit Ramp-up Program?. Now known as the Better
Buildings Neighborhood Program, the funding offered was
intended to stimulate:

- Energy savings: Deliver verified energy savings through
energy efficiency retrofit projects

- Increased participation: Achieve broad market
participationfromavariety of residential, commercial,
industrial, and publiccustomers

- Economiesofscale: Demonstrate the benefits of
gainingeconomies of scale

- Enhancedresources: Enhancetheresources available
tosupportenergyefficiencyupgrades by effectively
leveraging grant funding

- Financial sustainability: Designaviable strategyfor
program sustainability beyond the award period

- Replicable pilot programs: Exemplify comprehensive
community-scale energy efficiency approaches that could
be replicated in other communities across the country

In response to the funding opportunity announcement, the City
of Phoenix, ASU, and APS submitted a $75 million proposal
for Energize Phoenix. The program was originally designed
to create a sustainable large-scale model for urban energy
efficiencyinaportion of the Phoenix urban core overthe
course of three years. In negotiations with USDOE, a $25
million program that addressed a smaller geographical area
was created with the following goals:

- Upgrade 1,700 residential units for greater energy
efficiency and reduce energy consumption for
residential participants by 30%

- Upgrade 30 million square feet of office and industrial
space for greater energy efficiency and reduce energy
use forcommercial participants by 18%

- Cutcarbonemissionsbyas muchas 50,000 metrictons
per year
- Leveragefederalfunds 5:1 with otherinvestment

- Create 1,000 direct and indirect jobs (originally 1,900 -
2,700% by federal formula for national job impact)

- Createasustainable revolvingloanfundto perpetuate
theprogrambeyondthethree-yearaward period

The original vision of Energize Phoenix was to create a
sustainable, critical mass of energy efficient culture in the
city’s diverse urban core that would eventually spill over into
the broader Phoenix community.






Target Geography

THE ENERGIZE PHOENIX CORRIDOR Characteristics of the Energize Phoenix Corridor - for more
The Energize Phoenix program targeted the area surrounding details on characteristics of the original Corridor.
a ten-mile stretch of the Valley Metro light rail starter line,
dubbed the Energize Phoenix Corridor. The Corridor is a highly EXPANDING THE CORRIDOR
diverse, mixed-use, L-shapedregion centered onthe Phoenix To boost residential participation, the Corridor was expanded
central business district. Fifteen of the light rail’s 27 stations significantly in 2011. The goals of the mid-program
lie within the EP Corridor. Both the commercial and residential adjustment were to increase the number of homeowners
populations, as well as the building stock of the Corridorare eligible for upgrades and unite neighborhoods that the
a study in diversity. See the Year One Report - Appendix C: previous boundaries had unintentionally split (Figure 3).
RE 3: BOUNDARY AND POPULATION COMPARISON O AND OLD ENER PHO ORRIDOR
MISSQURI AVE New Percent Old Percent
Corridor of Total Corridor of Total
Total Population 48,564 26,317
CAMELBACK RD Hispanic* 24,045 49.5% 12,603 47.9%
White 17,262 35.5% 9,797 37.2%
. \ Black 4,368 9.0% 2,387 9.1%
American Indian 1,237 2.5% 592 2.2%
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“The Census Bureau treats Hispanic ethnicity and race as separate, cross-cutting categories. In other words, a person can claim both Hispanic ethnicity and whatever racial category desired.
Here, the category “Hispanic” includes all people who claimed Hispanic ethnicity, regardless of race. For the race categories, tabulations are for non-Hispanic respondents in that category.

Source: Census 2010 Redistricting Data
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Use Category Statistic New Corridor
Area (square miles) 10.33
Residential Parcels 9,370
Commercial Parcels 4,538
Employers 6,256

Old Corridor Added Area Percent Change
6.66 3.67 55%
5,289 4,081 77%
3,218 1,320 41%
4,888 1,368 28%

Theexpansionincreased Corridorsize by 55%(Table 1),
includinga 77%increase inthe number of eligible residential
parcels and a 41%increase in eligible commercial parcels.
Thetotaltarget populationincreased by 85%andaddeda
relatively high proportion of Hispanicand American Indian/
Alaska Native residents in comparison to the original Corridor.
Formore details, see the Year TwoReport - Appendix A:
Energize Phoenix Corridor Expansion.

The Corridor, served by a single, investor-owned electric utility
company (APS) and a separate investor-owned gas utility, is
electricity-dominated and heavily cooling-driven. The building
stockisrelativelyyoungbynationalstandards,generally
ranginginvintagefromthe 1920stothe2000s,withahigh
percentage of residential rental properties.

The very diverse residential and commercial make-up of the
Corridor provided arich environmentin which to pilot many
different programs, strategies, and studies. Further, the
presence of thelightrailas abackbone provided aneasy

visual cue forcommunicatingthe location of the programarea.

Social networks trump physical boundaries.

- When the size of the Corridor was scaled down during
pre-award negotiations with USDOE, some close-
knit neighborhoods were split by the revised Corridor
boundaries. This created discord that hindered
marketing efforts, until the mid-program boundary
expansion reunited those neighborhoods.

Program boundary decisions affect the ability to target
messaging through media.

- The boundaries of the Energize Phoenix Corridor did
not align with traditional media market boundaries,
confounding media buys. It was a challenge to reach
thetargetaudiencewithoutalsoreachingresidents and
businesses that were geographically ineligible.




Partners and Partnering




PhoenixisthesixthlargestcityintheU.S.andits city
governmenthasreceived severalawardsformanagement
excellence. As the grant awardee and governmentlead

on the Energize Phoenix program, the City of Phoenix had
responsibility for managing the program.

Phoenix staff members’ ultimate accountability is to
elected officials who reportto voters, as well as to the U.S.
Department of Energy, which funded the program.

ArizonaState University,aTier 1 publicresearch university, is
thelargestuniversityinthestate;its Tempecampusisthe
largest by enrollment in the country. ASU’s Global Institute

of Sustainability subcontracted to the City in the role of
program evaluator, while also handling marketing and data
management. (Marketing was subsequently subcontracted to
DRA Strategic Communications, a Phoenix-based firm.)

ASU’s Global Institute of Sustainability has a mix of
accountability to students, administration, the Arizona Board
of Regents, legislators, and grant funders.

ArizonaPublicServiceis the state’s largest utility, providing
electricityto 1.1 millioncustomers. APSbrought tothe team
energy efficiency program implementation expertise and
infrastructure, monetary incentives, and a qualified contractor
base, as well as energy data and program data.

Arizona Public Service’s accountability, as an investor-
owned utility, is to its shareholders, the Arizona Corporation
Commission, and its customers.

The three partners are all locally dominant institutions
and have a long history of collaboration on large-scale
projects, though mostly in two-way partnerships. Through

this three-way partnership, Energize Phoenix broke significant
new ground.

Major programs involving multiple large institutions
necessarily require time and effort to establish solid
foundations. Throughout the first year of the program,



the Energize Phoenix partners painstakinglyand successfully - Diverse partners contribute invaluable skills, experience,

developedthe criticalinfrastructure of the formal partnerships and infrastructure to a project. Partners that are
- three two-way agreements as opposed to one three-way relatively similar in terms of power and influence can
agreement. Theyalsoreacheddecisionsontheprogram collaborate toward better overall decisions.

design, incentive levels, contractor collaboration, financing
structures, data collection, and marketing necessary to
enable the success and sustainability of the program overthe
following two years. - Even three major institutions cannot tackle an energy
efficiency challenge without consultation of and
participation by vendors, contractors, community

groups, residents, businesses, lenders, and other
Creating multi-partner project infrastructure is complex and stakeholders.
time-intensive.

A program like Energize Phoenix involves more than just the
primary partners.

- Understanding that web of relationships and the

. Amongthe three primary partners, itwas necessary to needs and perspectives of the many departments,
negotiate liability and manage narrow divisions of labor; organizations,andindividualsinvolved was critical
the circular process of revising program documents was toempoweringthe programtosaveresidentsand
complicated and time-consuming. businessesontheirenergy costs.

- Acritical challenge was understanding how cultures
and accountability differed among the partners, and
integrating those institutional differences into the
program structure. For the program to succeed, it was
necessary towork within the capacity of management
forwhomEnergizePhoenixwasjustone oftheir
organizational obligations.

- Thedecisionearlyinthe processtohavethreebi-lateral
agreementstoregulatethe partnership (versusthe
alternative of havingone masteragreement) probably
minimized governance complexity and maximized
flexibility to revise agreements as the program evolved.

For more partnership and organizational lessons learned, see
Energy Efficiency on an Urban Scale - Year One Report: From
the Ground Up.

Partnerships can accomplish otherwise insurmountable tasks.

- Energize Phoenix was most successful when all of
the partners wereworking toward acommon, over-
arching goal -with supportand commitmentfrom both
leadership and team members - and when the goals
ofthepartnership closelyalignedwiththe goals of the
individual institutions.




and Structure




Energize Phoenix offered several rebate, grant, and financing
optionstohelpresidentialand commercialcustomers make
energy efficiency upgrades to their properties. Because APS
already offered an incentive program infrastructure, Energize
Phoenix incentives were structured to work with and layer on
top of those existing programs. The City developed additional
incentive programs for specific target audiences not directly
addressed by APS programs. All programs targeted electricity
savings only (not natural gas or other fuels).

AnearlyAPSdecisiontonotreceiveanyfederaldollars(nor
the accompanying and uncertain conditions and reporting
requirements) created some boundaries around the possible
structures of the program, such as precluding the City from
contracting APStoadministerincentivesonits behalf. Forthis
and otherreasons, the City of Phoenix administered its own
application, incentive, and some upgrade processes.

Because the Energize Phoenix application process ran in
parallel to existing APS application processes, managing
applicant flow through the process required close collaboration
among City of Phoenix and APS staff.

As the program was developed, APS program staff served as
the technical experts. APS programs are voluntary and flexible
innature, driven by an established private sector contractor
base.Those contractors werealso consulted about program
designduring multiple sessions earlyon, and theirfeedback
resultedinsomesignificantmodificationstoanticipated
program processes.

Energize Phoenix faced several complexities, including the
geographical and other limitations on who was eligible to
participate in the program and the need to fulfill historic
preservation requirements.* Meanwhile, the City of Phoenix
had to combine its own accounting and regulatory procedures
with federal compliance and reporting requirements related to
hazardous waste management, historic preservation, Davis-
Bacon Act®, buy-American provisions, not conducting business
with prohibited countries, and so on.

Energize Phoenix commercial participants were particularly
subject to the timeline of APS project flows, as upgrade
projects had to receive APS program approval before
processingforapproval by EP.Attimes, therewasahigh
degree of uncertainty as to when the Arizona Corporation
Commissionwould approve APS’ annual energy efficiency
implementation plan and at what funding level. That
uncertainty, as well as delays and project volume waves
created by it, flowed through to Energize Phoenix and its
participants, particularly for commercial projects.

A complicated application process limits program
participation.

- Incentivesthataresubjecttobothfederalandlocal
government compliance and reporting requirements
createanamountofapplication paperwork thatcan
seemdauntingtoanaverage residentorsmallbusiness
owner. Applying for financing increases documentation
even more.

- Complyingwithregulationsandreportingcreated
paperwork challenges to program administration, as
well.

Continuous input from experienced contractors was invaluable.

- The continuous involvement of experienced contractors
improves program design, time-to-launch, and impact.
Soliciting input at multiple stages takes time and effort
butis moreefficientthanrestructuring afterthe factto
deal with an unintended consequence.



and Incentives




Rebate Match

This program was available to any owner-occupied, single-
family homeowners in the Corridor. The program matched
rebates (with limitations) provided by the Arizona Home
Performance with Energy Star whole home upgrade program.
Projects were managed by contractors working directly

with homeowners.

Participantswere required toobtainahomeenergycheckup
thatincluded combustionappliance safetytesting. Typical
efficiency measures obtained through this program included
duct sealing, attic insulation repair and enhancement, air
sealing,windowshadescreens, solarwaterheating,and
HVACreplacement. The performance of theseimprovements
was then verified through a test-out procedure.

A mid-program adjustment broadened accessibility to
residentially-metered condominium owners by providing
themopportunities forindividual measures suchas HVAC
tune-up, solarwaterheating,orHVACreplacement. Another
mid-program adjustment allowed single-family rental homes
to participate in Rebate Match opportunities, up to two total
properties per landlord.

Builtin 1964, the 22-storycondominiumRegency House was
saddled with a nearly 50-year-old mechanical system that was
economically inefficient and unreliable. The residents voted to
replace their cooling towers, chillers, and boilers, as well as

upgradelightingintheircommon parkinggarage.

Their timing could not have been better. As they prepared
bid documents for the project, their contractor alerted
the Homeowners Association about Energize Phoenix.

With $65,000incombinedincentivesavailablefrom APS
and Energize Phoenix, they upgraded to a more efficient
replacementchillerthaninitially planned. The incentives and
HVAC energy savings also helped with the lighting upgrade,

whichtheycouldnotafford otherwise.

Regency House representatives say the results are fantastic
and EP data analysis shows savings are even higher than the
contractor predicted (22% vs. 15%). Not only do residents
have betterqualitylightingin theirunderground parking
garage, they have reduced their energy bills, increased the
reliability of their mechanical systems, and improved the

comfort in 118 condominiums in central Phoenix.

Energy Assist 60/40

This program was available to homeowners with an annual
incomeof 400%offederal povertylevel orless. The program
providedagrantto cover 60%of upgrade costs, after APS
rebates. The homeowner was responsible for covering the
remaining40%plustaxesthroughpersonal sources of funds,
and/or through financing provided by the City of Phoenix. The
City approved funding for each project before construction.
The homeowner selected the contractor to perform the work.

The process for participating in this program mirrored that of
the Rebate Match program,with similarrequirements, upgrade
measures, and performance verification procedures.



Energy Assist 100%

This program, formulated to target low-income residents, was
availabletohomeownerswithanannualincomelessthan
200% of federal poverty level. The program paid for 100%
ofupgradecostsandhelpedalleviateawaitinglistforthe
City-administered federal Weatherization Assistance Program.
Projects were managed by the City.

The process for participating inthis program mirrored that of
the Rebate Match program, with similarrequirements, upgrade
measures, and performance verification procedures.

Rental Program

This program was available to owners of multi-family
apartment complexes serving mostly low-to-moderate income
residents, meaning 67%or more of the rental units were
reserved for this demographic.

The program covered upgrades costing up to $3,000 per unit
or the amount needed to achieve a 15% predicted energy
savings; the incentive ceiling was raised mid-program to
$3,500 perunit. Thefundswere providedintheformofa
10-year, zero-interest loan, with 10%forgiven for each year
of continued ownership. Projects were managed by the City in
collaboration with the building owner.

Participants were required to meet accessibility, crime
prevention, historic preservation, and housing quality

standards. The program provided grants for the same set
of efficiency measures offered through the other residential
incentive programs.

Energy Dashboards

This program placed real-time energy usage feedback
devices into a City-owned low-income housing complex and

an ASU Downtown Phoenix campus residence hall to better
understand how energy usage feedback might potentially

increase energysavings.

The City of Phoenix setacapof $125,000 perowner at

the beginning of the program to ensure wide distribution

of resources in the community. Through a mid-program
adjustment, the capwas raised to $200,000. The City madean
early program decision thatitwould limitaggregate program
incentives onitsownfacilitiestothe sameaggregatecapas
allother participants.

Small Business Program

This program was available to businesses, governments,
and non-profits with anaverage monthly utility cost of
approximately $14,0000rless,aswellastoallschools. The
program matched APSrebatesupto 100%of the cost of
individual energy conservation measures.

Builtuponthe APSExpress Solutions™ program and often
referred to in the industry as a contractor “direct-install”
program, this program focused on common lighting, pump, and
food refrigeration upgrades for small businesses. Customers
paid contractors forthework, lessthe APSincentive. The
contractorreceivedthe APSincentive after APSverified
theirwork,andthe customerreceivedarebatedirectlyfrom
Energize Phoenix.

Business Program

This program was available to nonresidential customers with
monthly electricity demand of any amount. Built upon APS’
classic business program, Energize Phoenix matched rebates
for assistance with the incremental costs of awide range of
prescriptiveand customenergyconservation measuresin
existing buildings.

At various points throughout the award period, the City
contracted forwork on City-owned properties that were either
occupied by city operations or leased to tenants. Some projects



were undertaken with energy efficiency upgrades as the
primary orsole purpose, while other renovations were more
comprehensive, integrating energy efficiency upgrades into
planned, broaderadaptivere-use projects. Most City projects did
notinvolve APS rebates orincentives. The aggregate EP funding
allocated was approximately $4 million. Many of these projects
were underplanningorconstructionasofMarch 31,2013.

Residential Financing Program

This program provided financingto Energy Assist60/40
participants. The City served as the lender; Neighborhood
Housing Services of Phoenix, a non-profit community
revitalization organization, serviced the loans.

Commercial Financing Program

This revolving loan fund was available to nonresidential
customerswantingtofinance energy efficiency projects. The
minimum project size was $50,000, after APS and Energize
Phoenix incentives. The revolving loan fund was made

availablethroughapartnership with National Bank of Arizona.

Participants could obtain low, fixed-interest rate loans
for12monthsto 120 months. Collateralwas generally
required, depending upon loan size, term, and underwriting
requirements of the bank.

Financing as a Solution

Many leaders inthe energyefficiency industry andin federal

policy circles have believed that financing s a silver bullet for
scaling energy efficiency in the built environment, with the
success of financing seeninthe solarindustry as an example.
In theory, energy efficiency loans can be bundled and sold as

securities onthe secondary market, if the risk premium can
be minimized with the help of accurate savings estimates.

Solar photovoltaics have anadvantage inthis regardinthat
the calculation of theirenergy production is a standardized
procedure involving predictable variables.

Finance mechanisms such as Property Assessed Clean Energy
(PACE) loans can also bridge some of the economic barriers
to participation created by the splitincentive issue - making
sure the energy savings accrue to the party who pays for
theupgrade.Indeed, several Better Buildings Neighborhood
Program grantees have developed innovative and successful
loan programs.

Evaluation of the Energize Phoenix finance program was
notwithinthe scope ofthisassessment. However, ASU
partnered withthe City of Phoenix nearthe end of the award
period to conduct ananalysis, which will be available as an
appendix online.

For information, see Appendix J: Energize Phoenix Finance
Program Evaluation.

Broad program offerings create reach and complexity.

- More variety in program offerings expanded
participation options to a broader audience. However,
it also added management, data, and marketing
complexity.

- Layering on top of existing utility programs was more
efficient than creating expertise and programs from
scratch. However, italsoadded parallelapplication
processes and uncertainty for participants.

Forexamples and more details on processes for most of the
individual programs, see Energy EfficiencyonanUrban Scale-
Year One Report: From the Ground Up.



Program Marketin




ThebrandstrategyforEnergize Phoenixwastobuildan
approachable, inviting,andfunidentity thatpromoted
energy conservation as a social norm in the EP Corridor,
withtheintentionofcreatingaspillovereffectinhowthe
greatercommunity behaves. Thebrandwas createdearlyin
anticipationofafastprogramlaunch, withasmallwindowfor
creating brand awareness (Figure 4).

DRA Strategic Communications, a Phoenix-based marketing
and communications firm, developed and managed the
marketing and communications strategy for the program.

The team developed a phased approach based on brand
development, outreach, and high-touch community initiatives.

The brand was launched and supported with a layered,
multi-channel communications strategy that included media
relations, print and light rail station advertising, informational
collateral, a website, social media, community events,
contractor meetings, point of purchase collateral, and door
hangers. It was augmented by personal contact through ASU
community surveyorsandaPhoenix Neighborhood Services
Departmentcommunityworker.

Marketing messages focused on the financial benefits of

energy efficiency and on the ease of use of the process.
After aninitial media relations effort for program launch,

most program marketing effortsfocused on promotingthe
residential programs rather than the commercial programs,
the latter of which were deemed to generate sufficient

demand to match program targets. This decision helped to

extend marketing resources for residential programs, but, in
turn, increased the dependency of commercial contractors
ontheirown marketing efforts and the budget flows of APS
commercial programs.

Itis difficult to convince homeowners to invest in their homes
when economic and housing crises decimate home equity
andincome confidence. Underthese conditions, residential
participation in Energize Phoenix initially lagged and required
additional marketing efforts. One of the most effective
marketing activities of the program was “It's Easy with
Energize Phoenix,” a heavily-marketed community event that
brought approximately 20 contractors to one location and
offered double rebates forhomeownerswho signed upfora
freehome energy checkupattheevent. HeldinMarch 2012,
the eventattracted approximately 500 residentsand led to
morethan 130homeowners signingupforcheckupswith
contractors. Advertising for the event consisted of marketing
via door hangers to all 7,000 single-family residences in the
Corridor and ad placement in targeted community newsletters
and on the light rail.
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Many other marketing initiatives were successful in
influencing customers. Advertising in community and
neighborhood newsletters builtawarenessand goodwillwith
neighborhood associations. Template marketing materials
allowed contractors to printtheir own co-branded collateral.
Strategic alliances with community groups whose missions
alignedwith the goals of the program - such as the Sierra
Club, Rogue Green, Phoenix Green Chamber of Commerce,
Downtown Voices, Local First, Discovery Triangle, and the U.S.
Green Building Council Arizona Chapter - added legitimacy

to the program.



Phoenix resident Sandy). remembers the day her husband was

rearranging some holiday items in their attic. “l was worried
abouthim (itwas areally hot day) and he kept saying ‘it’s fine
up here.” He realized the fact that the attic was a reasonable
temperature might be a problem, which their first summer
utility bills soon confirmed; twice as high as their previous

house, whichwas 1,100 square feet larger.

Sandyremembered the three consecutive Energize Phoenix
doorhangersthatshe had discarded, visited the website
and chose anapproved contractor. “Theywere extremely
professional and spent half the day conducting an audit.

Theycamebackwithanentireworkbook of graphsand photos.

We chosetohavetheductwork sealed, sunscreensonthe

west side of our house, and sealing the building envelope.”

Anothercontractorupgradedtheinsulationintheirattic.
“The biggest difference we have noticed is that our home feels
more comfortable. Our utility bills have come down, and we

are not wasting energy. If | had to do it again, | would only say

‘lwould not have waited so long.”
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A multi-channel marketing strategy reinforces awareness and

builds legitimacy.

- This strategy was recommended by APS fromiits
own energy efficiency marketing experiences and
was reinforced by residential survey findings that
homeowners were more likely to participate when they
heard about the program from multiple marketing
sources.

- Engaging with neighborhoods and community groups
whose interests aligned with Energize Phoenix leveraged
trusted sources and social networks.

- While mostcommercial participantslearnedaboutthe
program through a contractor, contractors felt it would
have helpedthemtohave City personneleither mail
information to or directly meet with potential customers
toexplainthe programandits benefits.

- Financial savings messages are critical but could be
more effectivewhen combined with messagesthat
address other attitudes and motivations.

Personal outreach and call to action events are critical
marketing opportunities.

- Custom, well-marketed community events with a
call to action are resource-intensive but critical to
designing and operating better programs, gaining timely
awareness on emerging trends or issues, and building or
maintaining strong relationships with stakeholders.

- The potential benefits of an energy concierge program,
where advocates would provide residents with energy
educationand guidance throughthe entire checkup and
upgrade process,were discussed severaltimes. Though
resource-intensive, suchaprogram has proven effective
elsewhere. Budget limitations precluded this strategy for
Energize Phoenix.

For details of the marketing plan for Energize Phoenix, see
YearOneReport-Appendix G: Energize Phoenix Strategic
CommunicationsPlan. Fordetails of marketingresults, see
Appendix A: Marketing and Communications Final Program
Detail of this final report.



MarketingResearch: Residential Participation




Who participatesinenergyefficiency programsandwhy?
ASU’s interdisciplinary research team studied how advertising
and sales strategies affected participation, as well as the
characteristics, attitudes, and motivations of program
participants. The team analyzed data from each project and
censustractwithinthe Energize Phoenix Corridor,aswellas
several surveys completed before and throughout the course of
the program. The team employed a statistical analysis method
called logistical regression (“logit”) to isolate the effects of
individual characteristics, attitudes, and motivations from
one another.

Energize Phoenix researchers found that having a higher
household income did not predict whether a resident
receivedahome energy checkup, butonce havingreceiveda
checkup, participants with a higherincome (relative to other
Corridor residents) were more likely to follow through with
an energy efficiency upgrade. Those low-income residents
whodid move forwardwithanupgrade lived in middle-or
high-income neighborhoods; nohouseholdsinlow-income
neighborhoods participated.

Interestingly, income level and demographic characteristics,
ingeneral, did not predict how much energy households were
using before the program began.

Residents who completed ahome energy checkup were more
likelytobe of non-Hispanic,white originthananyother
ethnicity. However,when ethnicitywas analyzed alongside
other household characteristics, attitudes, and motivations,
ethnicity was no longer a statistically significant factor in
participation. Additionally, ethnicitywas notafactorin
following through from checkup to upgrade.

Sex,age, political affiliation,andthe surveyrespondent’s
education level were not significant in predicting participation.

Household composition, broadly speaking, was an important
predictorof residential participationin Energize Phoenix. As
the numberofadultsorchildrenwithinahousehold increased,
the likelihood of participating decreased. Households
consisting of adult couples or single families were more likely

bothtogetacheckupandtoinvestinupgrades relative to
households comprised of roommates.

These findings may reflect differences in stability of the
family unit;itisreasonable toassumethatastableadult
couple, single adult, or small family might be more willing to
consider making a substantial investment of money and time
in their home. This may indicate challenges or opportunities in
targeting participation by households with more children and/
orextended families. Marketing messages emphasizing the
benefits of having lower and more consistent utility expenses,
orahealthierhome, mightresonate with these audiences.
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*p<.05. Denotes asignificant difference betweenthese two Household Composition
categories in terms of percentage of respondents that received a home energy checkup.

Households with swimming pools were more likely to get a
home energy checkupthanthosewithout, perhapsbecause
pools require so much energy to operate. However, pool owners
were less likely to pursue an energy efficiency upgrade through
Energize Phoenix.

The Energize Phoenix residential program - based on the
ArizonaHomePerformancewith EnergyStarprogram-
does notinclude rebates for pool motorreplacements per
USDOE Better Buildings Neighborhood Program guidelines.
APSdoesofferseparaterebatestoincentivizethis high-
savings measure, but the process generally involves tapping
intoaseparateworkforce of poolcontractors.Sincethe
Energize Phoenix program does not include savings from
pool motor replacement, pool owners who may have been



highly interested in receiving a checkup may have been
correspondingly under-impressed by the total predicted
savings offered through Energize Phoenix.

ATTITUDES AND MOTIVATIONS

Residents with a stronger intention to conserve energy were
significantly more likely to receive ahome energy checkup.
Participants who were motivated to preserve national energy
securityortokeep upwith otherswere more likely to make
theleapfromcheckuptohomeenergyupgrade.Financial
andenvironmental motives - common targets of mostenergy
efficiency marketing campaigns-did notinfluence makingthe
leap from checkup to upgrade.

Residents who reported more pro-environmental attitudes,
aswellasthosewhowere sociallymotivated toappear
environmental, were actually less likely to getahome energy
checkup, although these effects did not remain statistically
significant when considered together with other factors.

Whatwas significantwas thatresidentswhowere more
motivated to preserve the environment also used less
baseline energy, whereas residents who were more financially
motivated used more. ASU researchers postulate that highly
pro-environment residents mayhave believed thatthey had
already taken all reasonable steps toimprove theirenergy
efficiency, andthus did not see aneed fora checkupto
identify more. Another possibility is that Energize Phoenix

FIGURE 6: RESULTS OF RESIDENTIAL CLUSTERING ANALYSIS
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marketing messaging, with its emphasis on financial rather
than environmental benefits, may have resonated particularly
well with individuals for whom potential cost savings were
more motivating, and environmental preservation less so.

Among residentsinthe Energize Phoenix Corridor, those living
inareaswithrelativelyhigheraverageincomewere more
likely to participate thanthose livingin areas with relatively
lowerincome. Inthe lowest-income areas of the Corridor -
neighborhoods with an average household income of less than
$12,905 as determined by the 2010 American Community Survey
-noresidents (of anyincome level) chose toreceive energy
efficiency upgrades through the Energize Phoenix program.

These geographic clusters of participation, shown in Figure 6,
may have beeninfluenced by contractormarketing strategies
and methods.Some contractorsused Energize Phoenixasa
way to fill gaps in demand for their services, promoting the
programinhigher-incomeareastogeneraterevenueduring
their slow season.

One residential contractor successfully capitalized on a
word of mouth strategy by working to complete a single
home upgrade project on each street block ina close-knit,
high-incomeneighborhood. This strategy demonstrated a
well-known behavioral principle that people are influenced
bytrusted sources in decision-making, and it could suggest
ahighmarketing potential forcustomerreferral programs
by residential contractors. However, paying for referrals may
reducethe perceived legitimacy of thetrusted sourcereferral
inthe eyes of the person beinginfluenced.

For clustering analysis details, see Appendix B: Spatial and
Spatio-Temporal Clustering Analysis of Project Locations. For

contractor survey results, see Appendix C: Results of the
Residential Contractor Survey.

Not surprisingly, the more ways a resident heard about the
program, the more likely they were to get a checkup. However,
the number of ways they heard did not impact the decision
toupgrade,and no particular marketing channelinfluenced
thedecisiontogetanupgrade. Atvarioustimes, marketing
messaging was complicated by telemarketers, unrelated to
the EP program, who called residents to market solarand
other efficiency measures under a generic federal program
fundingmessage.

For complete methods and analysis of residential participation
rates and factors, see Appendix E: Behavioral Elements

of EnergyUseand Participationin Energize Phoenix,and
Appendix I: Descriptive, Inferential and Econometric Analysis
of Energize Phoenix Participationand Savings. Also, formore
insight on residential contractors and marketing, see Appendix
C: Results of the Residential Contractor Survey.

Residential customers are best reached by targeted messaging.

- An education campaign touching on building science
and the surprising realities of home energy loss may
engage pro-environmentresidents to participateata
higherrate and save more energy thanthey are already
doing.Baselineenergyuse mayhelpidentifythese
potential customers.

- For those motivated by national energy security,
targetedappealscouldbeincorporated by contractors
intotheirdelivery of checkupresults and proposals for
upgrades. This approach should be used with caution
andfocusgrouptesting, asthe San Diego BBNPgrantee
experienced a negative reaction to such appeals with
military family audiences. It is also possible that there
is a difference in response between active and retired
military audiences.

- For those motivated by keeping up with others,
comparisonstolocalaverageenergyuseorcase studies
of neighbors mayhelp convert.

- Swimming pool owners who show interest in wholehome
performance programs represent a highly qualified
cross-marketing opportunity for pool pump replacement
programs.

More needs to be understood about converting low-income
participants into upgrade customers.

- Household income did not prove to play a role in
receiving checkups. However, the $99 EP rebate, which
madethe checkups zero net cost, eliminated allfinancial
hurdlesexceptforthe $99 out-of-pocket costuntil the
rebate arrived.

- Eitherthelow-income programsdidnotsufficiently
match their needs, they were not marketed effectively
during the sales process, or the application process
was too challenging forresidentsto follow throughwith
upgrades. Additional analysis of final program data may
reveal more insights.



Research: Commercial Participation




The commercial programs differed from the residential in
thattherewasnodistinctcheckuplevel of participation;
organizations either upgraded or did not. To uncover
participationtrends, theresearchteamanalyzed commercial
participation and energy usage data against survey responses
andbusinessdatafromthe National EstablishmentTimes
Series (NETS) database®.

As with residential participation patterns, many of the factors
analyzed by the research team had overlapping effects;
participation patterns may be explained by a combination

of these factors, rather than by one independent variable.
Energize Phoenix used multivariate statistical analysesto
better understand companies’ decisions to upgrade.

Building ownership was the biggest factor influencing
commercial participation in Energize Phoenix, according to
analysis of survey responses. Building ownership increased
participation rates by almosttwelve times over leasing. Low
participationamonglesseesis likely due to limits ondecision-
makingauthorityandtotheissueofsplitincentives (who
investsandwho benefits), whichcontinuestohinderthe
energy efficiency upgrade market. For instance, a building
ownermay havelittle motivationtoinstallorupgradetoa
high efficiency air conditioning systemiftenants pay forthe
utility bills. The building owner does not directly benefit from
the investment.
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Over 77% of organizations within the Energize Phoenix Corridor
have five or fewer employees. However, organizations that
participated in Energize Phoenix had slightly more employees

than organizations that did not participate, according to
NETS data. With each additional employee, the probability of
upgrading increased by 0.001%.

Alarger percentage of participating (vs. non-participating)
organizations were minority-owned (7.7% vs. 2.1%),and
alarger percentage were woman-owned (8.3%vs. 5.0%),
accordingtoNETS data (Figure 7). When considered alongside
all other characteristics studied, minority-ownership doubled
the probability of upgrading. However, there is not enough
statistical confidence to saywoman-ownership significantly
increased the probability of upgrading.

Neither group of businesses was targeted specifically by
Energize Phoenix program marketing. English- and Spanish-
speaking surveyors from ASU canvassed the Corridor in
bilingual teams. It is not known whether any contractors
specifically targeted either group of businesses.

It should be noted that analyses using Energize Phoenix
primarysurveydataratherthan NETS datafoundwoman-
owned businesses to have under-participated in the
commercial programs. However, the NETS database contains a
vastlylargerdata set,and the researchersbelieveittobeless
likely to have respondent bias on this topic.

A combination of other factors could explain why woman-
owned establishments might participate at a higher rate

than non-woman-owned businesses. For instance, in the
Energize Phoenix Corridor, women own disproportionately more
businessesinindustry sectors that had a higher propensity

to get upgrades, and their companies are also more often
minority-owned. As a counter-balance, woman-owned



businesses are less likely to be structured as corporations
or non-profits, yet corporations and non-profits had a higher
propensity to get upgrades.

FIGURE 7: COMMERCIAL PARTICIPATION AND CORRIDOR PRESENCE
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LEGAL STRUCTURE OF ORGANIZATION

A larger percentage of participating organizations were
corporations ornon-profitorganizations; non-participating
organizationswere more likelytobe sole proprietorships and
partnerships,accordingtoNETS data(Figure 8).Beinga
corporation increased the likelihood of upgrading by 2.1 times,
while non-profit status did so by 3.5 times, relativetoa sole
proprietorship structure.

Corporations and non-profits are legally more separated from
individual owners, relative to sole proprietors and partnerships,
for which taxes and other liabilities flow to the individual
owners. Itis possible thatcorporate ornon-profitownership
provides a greater degree of protection to decision-makers
against any risks (including responsibility for borrowed

capital) associated with upgrade investments. Non-profit
organizations may be more attuned to upgrading for societal
reasons. Corporations may also have more experienced and
sophisticated management to evaluate upgrade offers than
partnerships and sole proprietorships.

BUSINESS SECTOR

More than half of commercial participants (54%) were
drawn from four business sectors - retail, real estate, other
services (excluding publicadministration),and lodgingand
food services, according to NETS data. Researchers grouped

wholesale, transport, and warehousing signed up for upgrades
at a disproportionately high rate, as did some customer-
oriented sectors such as retail, real estate, education services,

FIGURE 9: COMMERCIAL PARTICIPATION AND CORRIDOR PRESENCE
BY ECONOMIC SECTOR
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lodgingandfood services, and miscellaneous other services
(including many non-profit or religious organizations).

In contrast, business services and information companies
upgraded at a disproportionately lower rate than their
populationwouldindicate, with the exception of real estate
companies. This low participation rate is somewhat surprising
given the technical expertise available in these kinds of
information, scientific, and management companies.

Constructionbusinesses participatedataboutthe samerate
asthecorridorasawhole,andso provided areasonable
gauge bywhichtomeasure otherbusiness sectors. Relative to
the construction industry, wholesaling businesses were 140%
more likely to upgrade, retail and manufacturing were about
90%more likely to upgrade, and real estate and lodging/food
services were about 60% more likely to upgrade.

Othereconomicsectorswerelesslikelyto participate relative
toconstruction.Informationbusinesseswere 70%less likely
to participate; finance, insurance, professional, scientific, and
technical services were 80%less likely to participate; and
administrative, support, waste management, remediation, and
health services were about 55-60% less likely to participate.

Generally speaking, businessesthatsellgoodsorservicesto
the publicandthe manufacturersandwholesalersthat supply
them participated at higher rates than their percentage of
the population would suggest. Meanwhile, businesses that
provide more professional, financial, and technical services
under-participated.
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This could be related to a higher motivation of retailers and
manufacturersto markettheirbusinessasgreen. Oritcould
berelatedto previous upgradeactivities, the amount of
access contractors have to businesses in different industries,
ortovariations in building ownership betweenindustries.

For instance, it is possible that the high percentage of
professional, scientific, and technical services firms in the
Corridor predominantly occupy office space as tenants in high-
risesinthe downtown core. Such tenants are often subject to
upgrade decisions controlled by property managementfirms
faced with splitincentive challenges.

Because businesses in these professional services are

a significant portion of the economy, understanding and
overcoming their low rates of participation should be a focus
of programs and further research.

BUILDING TYPE

Of all participating building types, over 30%are categorized
as office buildings, according to the national classification
system, Commercial Buildings Energy ConsumptionSurvey
(CBECS) (Figure 10). Approximately 40%of participants are
based in service, mercantile, or food premises.

".

TYPE OF ESTABLISHMENT

Ahigher percentage of participating businesses were located
in organizational headquarters or branch locations; non-
participating organizationswere more likelyto be stand-alone
establishments thatwere the company’s only place of business,
according to NETS data. This finding was not statistically
significant when analyzed together with other characteristics.



Business reasons appear to have trumped environmental
reasons for getting upgrades, according to survey responses.
Participantswere morelikelythannon-participantstoreport
saving money on electricity bills, making the business more
competitive, promoting the business as environmentally
responsible, and keeping up with what other businesses

are doing as important motivations for saving energy.
Organizationswith strongerbusiness motivationsalsoused
more energy pre-upgrade. Explicit environmental motivations

andattitudeswere notassociatedwith participation orenergy

use (Figure11).
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Businesses that participated were much more likely to have
heard about EP from a contractor than from other marketing
sources, consistentwiththe programdesignofhaving
contractors lead the commercial marketing.

Adoor-to-doorsales strategy playedakeyroleinthe
success of commercial contractors, accordingto surveys of
participants and contractors. Additionally, spatio-temporal
analysisand contractorsurveydatademonstrates thata
dedicated sales representative was animportantcompetitive
advantage for the most prolific contractors, playingmoreofa
roleincommercial customer participationthandidword

of mouth.

However, many of the most prolific contractors sold only small
lightingupgradeprojects. The sales strategiestheyemployed
may not have translated successfully to projects with large
clientsortoselling deeperretrofits.

Alocalupscale Asian supermarket decided to take advantage
of Energize Phoenix when the store’s manager firstheard

he could save his store alot of money through the upgrade
program. Two contractors had stopped bythe storetodiscuss

energy savings opportunities.

*p<05,+p<.10. Denotesasignificantor marginally significant effect of this relative Afteranevaluationofthefacilitybyoneofthecontractors,

motivation in predicting commercial participation status, in the logistic regression model with

all relative motivations entered as predictors. the store managerwentwith upgraded motors, controls, and

The research team found geographic clusters of commercial
participants. When those clusters were broken down by
individual contractor, two things became clear. First, many
contractors appear to have successfully competed or
cooperated in many of the same service areas. Second, one
contractor-acontractor specializinginlarge-building
upgrades-hadthemostsuccessaloneinthedowntown
Phoenix core.

For clustering analysis details, see Appendix B: Spatial and
Spatio-Temporal Clustering Analysis of Project Locations. For
contractorsurveyresults, see Appendix D: Results of the Year
Three Commercial Contractor Survey.

lightinginallthewalk-inand open-aircoolers, predicted by
the contractortosave 282,183 kWhayear-about $25,000in
electricitycosts. Theupgradescost $76,604, but APS rebates
of $54,718 and Energize Phoenix rebates of $18,293 brought
thefinalcostdowntoonly $3,593,implyingasimple payback
of less than two months.

While evaluated savings calculated by ASU have not matched
pre-upgrade estimates, the store manageris more than

satisfied. He has noticed not only lower bills but also that he
no longer spends money on labor and materials to replace
lights in the food cabinets, which now have long-lasting LED
bulbs. Participatingin Energize Phoenix really paid offforthis

small business.



Indeed, commercial contractors indicated that having
past contact was the most important factor in assessing
prospective clients (Figure 12). One contractor commented
that, “manylarge (>50,000sq.ft.) buildingsare managed
byafewfacilities management companieswho do not really
cooperate.” In large buildings, relationships with existing
facilities management or energy service companies may be
more important than door-to-door sales.

Therewas awide discrepancyin howaccurately contractors

predicted energy savings, which could have played as muchor

more of arole in their sales success than door-to-door sales

or dedicated sales representatives. As described in the Energy

andEmissionsSavingssection, several ofthe most prolific
contractors dramatically over-predicted energy savings as
compared to evaluated savings using billing analysis on an
individual buildinglevel.

For complete methods and analysis of commercial participation
rates and factors, see Appendix F: Commercial Participation
Factors, Appendix E: Behavioral Elements of Energy Use and
Participation in Energize Phoenix, and Appendix |: Descriptive,

Inferential and Econometric Analysis of Energize Phoenix
Participationand Savings. Also, for more insighton commercial

contractors and marketing, see Appendix D: Results of the Year
Three Commercial Contractor Survey.

Past contact

Type of equipment used in that building
Building size

Age of building

Whether they own the building

Business size

Type of industry

Type of building (stand alone,
shopping center, plaza,
industrial park, office building)

Whether they lease the building

Visibility of location
(e.g., at an intersection)

Question 10 fromCommercial Contractor Year Three Survey:inassessing prospective
customers, how important are each of the following attributes to you? N=55 (7.7.5).
Xaxis =Ranking score (1 = no value, 7 = high value).

Commercialcustomersare bestreached by
relationship-building.

- Corporations were more likely to participate than other
organizations. Motivations of keeping up with industry
leaders, competition, and promoting a business as
green joined financial motivations as reasons to
conserve energy. Combined, these findings hint at
a possible strategy for marketing to smaller sole
proprietors and partnerships: Create associations
between energy efficiency upgrades and business
success on multiple dimensions (financial growth,
business sophistication, leadership, and green image).

- With minority ownership doubling the chance of
participation, energy efficiency maybeviewedasa
viable economic development tool forstrengthening
minority-owned businesses.

- Non-profitorganizations, which may be attuned
to upgrading for societal reasons, demonstrated
themselves as a natural and reliable audience for
efficiency upgrades.

- Environmental and other moral motivations for
conserving energy, though professedasimportant by
businesses, didnotpredictactual participation. The
broader implication is that businesses act in their
business interests, and so increasing participation in
energyefficiency orother behaviors of societal interest
caneitherbe framed to businessesinterms of how they
advancetheirbusinessinterests, or be mandated.



Research: Behavioral Intervention




Marketing Research: Behavioral Intervention

ENERGY DASHBOARDS

Studies have shownthatwhen peoplereceive feedback about
how muchenergythey use, theytendto reduce theirenergy
consumption. To capitalize on this phenomenon, Energize
Phoenix created a home energy information Dashboards
programintendedto help local residents save energy, while
alsoprovidingvaluableindustryresearchtoaddressaknown
gap between potential and actual energy savings obtained
through efficiency upgrades.

The Dashboards program was originally envisioned as a
straightforward opportunity to employ an off-the-shelf
technical solution to an understudied population - renters of
single-familyhomes. (Energyuse behaviorhasbeenstudiedin
owner-occupied homesand other populations.) Studying this
renter populationwasalsoviewed asanopportunitytoisolate
energysavingsgarneredthroughfeedback mechanismsfrom
savings gained through upgrades, because renters of single-
family homes were originally ineligible to participate in the
upgrade programs. As the programwas rolled out during Year
Two of Energize Phoenix, though, complex factors converged
to make the Dashboard strategy unwieldy. These factors are
discussed in detail in the Year Two report.

As an alternative, the Dashboards program was modified

during Year Three to examine two different participant groups:

low-income rentersinaCity-owned apartment complex, and

students housed within an ASU residence hall. In these two
environments, EP avoided the primary technical issue that

had plagued the Dashboards program in Year Two - needing

toplaceequipmentintothelocked side of the electrical panel

reserved for utility use.

Unfortunately, the Dashboards program was not as successful
as hoped. Challenges included illiteracy, new technical
hurdles, partial or zero participant financial responsibility for
energy usage, and minimal participant historical knowledge
of energy consumption patterns,amongothers. Resultswere
generally inconclusive as to the overall impact of feedback
devicesforreducingenergyusageinthesetwoenvironments.
However, some more specific insights were gained.

SIDNEY P.OSBORN LOW-INCOME HOUSING COMPLEX

In this cinder-block construction, City-owned, low-income
housing, air conditioning dominates electricity usage during
the summer.Duringthe heaviest coolingmonths, researchers
found no measurable impact from the Dashboards feedback
devices.Onereasonable explanationisthatfeedback on
energyusehaslessimpactduringtheintense heatof Phoenix
summers,whenairconditioningisnecessaryforphysical
comfort(cinder block provides minimalinsulationvalue).

Incontrast,energyusagefeedback did have significant
impact during heating months. Heat forthe Sidney P.Osborn
apartmentsisprovided bygas, soheating-monthelectricity
bills more likely reflect just lighting and plug load usage
(or“baseload” usage). The feedback devices mayhave
hadagreaterimpactonthe use of non-space conditioning
electrical devices, which mayhave beenviewed as luxuries
or discretionary rather than necessities. Additionally,
feedback devices may be more relevant for appliances that
residents turn on and off manually, such as a lamp. Because
airconditioningturnsonand offautomaticallyoncethe
thermostatis set, the feedback provided by the Dashboard
deviceis separate in time from the behavior of adjusting

the thermostat.

Energy Efficiency onan Urban Scale
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The type of feedback offered by the device proved important
inthisstudy.Whenfeedback devicesweresettoprovide
real-time cost-per-hourinformation, residents saved 17%of
their energy usage in heating months relative to the same

time period the previous year. Alternatively, displaying energy
feedbackinotherformats (e.g.,aggregated overtimeorreal-
timevoltage ratherthan kWh), did not resultin asignificant
impact on energy usage.

Taylor Place is a two-tower, 352,000 square foot residence
hall located on the Arizona State University Downtown Phoenix
campus. Its amenities include retail areas, a fitness center,
and a dining hall, as well as common areas on each floor.
Energy use was measured in terms of plug-loads and lighting
inindividual dorm rooms, and did not include climate control
or usage in common areas.

Studentswithmoreelectrical devices used more electricity.
Though logical, this implies that behavior change programs
may draw success fromfocusing onways to convince people
to buy fewer electrical devices and/or buy the most efficient
equipment on the market.

Fromamotivations standpoint, studentswho more strongly
felta broad responsibility to others tended to use less energy.
Meanwhile, specific pro-environment attitudes did not predict
energy consumption.

For more detail onthe Dashboards studies, see Appendix G:
Implementing Two Home Energy Information (HEI) Dashboard
Experimentsand Appendix E: Behavioral Elements of Energy
Use and Participation in Energize Phoenix.

Feedback is more effective when it is immediate and specific.

- Feedback is more effective when presented immediately
after behavior rather than later, and in an easily
understood metric. Otherstudiesalsoindicateitis
more effective when it incorporates known behavior
change strategies such as social norms, goal setting,
high social status, competitions, and community-based
social marketing.

- Whilethevalue of real-time feedbackis substantial,
implementation will be difficult until feedback
functionality becomes integrated into the home or
appliances, rather than provided by bolt-on technology.

- Asmore“smart”’appliancesgeneratedatathatcanbe
utilized to provide energy use feedback, working through
standardization, inter-operability, and customer access
tothat datawillempower behavior change programs to
enable greater savings.



EnergyandEmissions Savings




According to City of Phoenix pipeline projections, Energize
Phoenixisontracktoexceedits goalsofupgrading 1,700
residential units and 30 million square feet of commercial,
industrial,andinstitutional space.The programisalsoon
track tosignificantlyexceeditstargetofcutting carbon
emissions by 50,000 metric tons per year, according to
projections based upon econometric estimates applied to both
completed projects and City of Phoenix pipeline projections.

Year Three of the Energize Phoenix program (2012-2013)
produced a significant increase in completed project activity
compared with previous years (Figure 13).
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Itis certainthatthe Energize Phoenix program saved, and will

continue to save, significant energy. Whatis less clearis what
toincludeand notincludein countingthose savings, how best

tocountthesavings,howtosecurealltheneededdata,how
to deal with incomplete and/or inaccurate data and, ultimately,
how muchenergywas saved.

ASU researchers looked at the topic of program energy savings
from three perspectives, each borrowing from, but distinct
from, methods commonly used to evaluate utility efficiency
programs including APS programs.

- Residential Team: The original objective of the
residential research teamwas to quantify the energy
savings achieved inindividual residential projects and
then compare them to the savings predicted by the
contractors during the upgrade sales process.

- Commercial Team: Like the residential team, the primary
objective of the commercial team was to quantify
contractor-predictedversus evaluated savingsattained
through individual commercial energy efficiency upgrade
projects. The commercial team analyzed projects
completed by April 30, 2013.

- Economics Team: The primary goal of the economics
team was to determine how much of participants’
change in energy use could be explained by undertaking
an upgrade using purely statistical methods of
assessment. The team conducted this and other
analyses for the single-family residential programs and,
separately, for the commercial programs. The economics
team analyzed projects completed by March 31,2013.

In this report, savings calculations made by the commercial
team are referred to as “evaluated savings.” Calculations
bycontractorsarereferredtoas“contractor-predicted
savings.” Those made by the economics team are referred
toas “estimated savings,” and any calculations thatinvolve
forecastsbaseduponacombinationofactualhistorical
data analysis and projected future data is referred to as
“projected savings.”

It should be noted that the claimed savings from APS
programsreportedtothe ArizonaCorporation Commission
(ACC) are based on estimated savings from end-use metering
on a sample of customers as well as on-site inspections
andwalk-throughsdonebyindependentthird-party
evaluation contractors.

Duetobudgetrequirementsthatreportingbe completed by
theend ofthe grantaward period, researcherswere limited to
analyzing only projects completed through spring 2013, rather
thanallprojects slated forcompletion by the September 30,
2013, program deadline. Where noted, analyses were applied
to City of Phoenix pipeline projections to forecast finalresults.

Compared with participation in the commercial programs,
which started quickly at the end of Year One, residential
participationtook timetoramp up.As of March 31,2013,



Energize Phoenix contractors had completed upgrades on 219
single-familyhomes (as comparedto 7 duringall of Year Two),
and 246 multi-family residential units (vs. 182). Additionally,
140single-familyhomes had completed energy checkups, and
1,391 multi-family units were in the upgrade or application
process. Many of these upgrades were expected to be completed
before the end of the program on September 30, 2013.

Eachresidencethatreceivedahomeenergycheckupwas
provided 10 free CFL bulbs and two low-flow showerheads,
though installation could not be confirmed. Residents who
chose to upgrade selected various combinations of air sealing,
duct sealing, insulation repair and enhancement, water heater
replacement, solar water heater installation, window shade
screensinstallation,and HVACtune-up or replacement.

Residential Energy Savings Calculations
— Econometric Approach

Econometric research indicates that the long-term impact of
anaverage upgrade onasingle-familyresidential propertyisa
reductionin energy usage of 4.72 kWh/day (a savings of 12%),
although the full impact is not evident immediately. Savings
tend to grow quickly during the first two months post-upgrade
then level out, perhaps as residents modify thermostat
settings and adjust behavior.

For more detail, see Appendix I: Descriptive, Inferential
and Econometric Analysis of Energize Phoenix Participation
and Savings.

Residential Savings Calculations
— Project Level Approach

There were insufficient single-family residential projects with
afullyearof post-upgrade datafromwhich todraw many
insights through project-level analysis.

As an alternative, researchers compared evaluated savings
of residential participants against both program-estimated
savingsandsavings based onvarious energy-software-
modeled combinations of upgrade options. Unfortunately,

sample sizes were still too small to draw statistically
significant conclusions; the teamis planning to re-run the
analysisinayearwhenmoredataisavailable.

Energize Phoenix program estimates for upgrade savings
are comparabletothose found from similar programs using
industry standard methods, including Building America
program estimates. Still, better energy saving estimation
methods are desirable, particularly for the problem of
predicting energy savings in upgrades of inefficient and older
pre-code housing.

AsofMarch31,2013,EnergizePhoenixcontractors had
completed upgrades on 424 commercial buildings (vs. 154
during all of Year Two). Additionally, 152 commercial buildings
wereintheupgrade orapplication process. Most of these
upgrade projectswere slatedforcompletionbeforethe end of
the program on September 30, 2013.

The commercial projects outlined inthis sectioninclude
governmental projects, which will be examined more
closely, below.

Commercial Project Characteristics

By a wide margin, lighting-only upgrades dominated the
commercial programs (Figure 14). Lightingupgradesare
relatively less intrusive than other upgrades and cost less per
kWhsaved. Since APS incentives are based upon predicted
kWh saved, lighting upgrades produced a greater returnon
investmentfor participants. When Energize Phoenix rebates
wereadded, participants’ costs frequentlyapproachedsales
taxonlyonlighting projects.

Commercial Energy Savings Calculations
— Econometric Research

Econometric research indicates that commercial customers
experiencedanaverageinitialreductionof3.24 watt-hours per
square foot per day (5% of average baseline energy use) after



FIGURE 14: TYPES OF COMMERCIAL ENERGY CONSERVATION FIGURE 16: MODELED ENERGY USAGE OF AHYPOTHETICAL

MEASURES IMPLEMENTED AVERAGE BUILDING
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an upgrade. That savings grew incrementally post-upgrade, ———kWh  ———Upgrade Completion
with most of the savings growth achieved in approximatelythe
first8 months, perhapsas customers fine-tuned equipment
and modified behavior. The savings then leveled outata
long-term rate of 10.79 watt-hours per square foot per day - Commercial Savings Calculations
asavings of 17%(Figure 15). - ProjectLevel Research

Note: Model reflects historical weather data and a median 28,000 sq. ft. hypothetical building.
Source: ASU Global Institute of Sustainability using Seidman Research Institute analysis

Researchers also analyzed commercial projects individually

VRN e I TNV RV, sorted each into bins according to critical analysis
OVER TIME - . ) .
characteristics. Projects were excluded from the final analysis

- pool if:
16% — - Thecontractor predicted energy savingsfromthe
2 1 / upgradethatwerelessthan 1%orgreaterthan100%
2 f the building’s pre-upgr ner
. / of the building’s pre-upgrade energy use
g . / - Lessthan 12 monthsof pre-upgrade orless thansix
§ / months of post-upgrade energy data was available
< o
g / - Observeddiscrepanciesin energydatacould notbe
£ o / resolved, including unexplained changes in patterns of
g oo useorincreasesin post-upgrade use
2 Of the 557 projects completed by April 30, 2013, 236 satisfied
L the analysis criteria. Energy savings were calculated two

Number of Months After Measures Completed ways using weather-corrected electricity bills. Average energy
savings per projectamountedto 10.0%. When the energy data
of all projects were combined to account for the differencein
sizes of projects, the total energy savings for the 236 projects
was calculated at 7.2%.

Source: ASU Global Institute of Sustainability using Seidman Research Institute analysis
How this savings dynamic might play outin anaverage
building is illustrated in Figure 16.

Commercial Savings Calculations
- Contractor Predictions

Itis easytounderstandwhyanHVACupgrade mightrequire
an average of 8 months before maximum savings are

attained, as fine-tuning of new equipment can continue As part of the Energize Phoenix process, commercial
forayearormore. Howthe savings growth pattern relates contractors predicted customers’ potential savings using
to lighting-only upgrades (the overwhelming majority of customauditsand/orother proprietary tools, including tools
projects) is notwellunderstood. provided by third-party consultants to the utility. Most of these
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assessments relied on equipment counts (such as lights)

andcalledforcontractor-estimated or customer-supplied Savings as )
. . . . Percentage of Individual
information such as operating hours. Small Business of Aggregate Building
program participants were required to sign off on operating Energy Use of Savings
hour estimates All Buildings Percentage
: Contractor-
;F;I?:g/?)gtssm?izh Predicted Savings S G
sufficient
usable data Evaluated Savings
(n=201) (Weather- 5.5 10.4
Normalized)
bt Contractor-
tl%?gggs (J\r;iltyh Predicted Savings ULEL A
sufficient
usable data Evaluated Savings
(n=161) (Weather- 4.2 10.7

Normalized)

Unfortunately, some contractors had large discrepancies
between predicted and evaluated savings. An examination
of projects completed by 12 contractors who performed the
greatestnumberofprojects-orprojectswithlargeenergy
savings - reveals that those with the highest number of
projects also had the largest discrepancies between predicted
andevaluatedsavings, maskingthe successoftheirmore
accurate but less prolific counterparts.

On-site measurements at 11 projects indicated that one
significant contributing factor to over-predicted energy
savingswaslikelyoverestimated operatinghoursinlighting
projects. Eight of the 11 projects exhibited overestimates in
operating hours of greaterthan 10%, including 2 cases
with overestimates greater than 100%. These estimates
couldhavebeengenerated bythe ownerorthecontractor,

Contractors presentedthese energy savings predictions

to participants on program application forms for the
Small Business and custom Business programs. Because
prescriptive Business program incentives were not explicitly
tied to savings predictions and predictions did not appear on
customer-signed program application forms, it is not certain
that contractors presented their savings predictions to

these customers.

Researchers compared contractor predictions to savings 1,800,000 -
evaluated using the above project-level approach. Of the 236 ]] fzgzgg
analyzed projects, a data audit revealed that 201 had usable 31'200’000
data regarding final contractor savings predictions. Using the %1'000:000
201 projects, researchers recalculated average and aggregate = e
evaluated energy savingsandfoundamajordiscrepancy ‘5; 600:000
between the evaluated and contractor-predicted energy savings E 400,000
for those projects (Table 2). This discrepancy was present 200,000

whether calculated for all projects or lighting-only projects, 0
thoughitwas slightlygreaterforlighting-only projects. -200,000

5 6 7 11 14 3 2 4 9 10 8
Contractor ID

Important Considerations for Predicting Savings
I Sum of Contractor-Predicted Savings (kWh) Sum of Evaluated Savings (kWh)

Some contractors generated significant energy savings and

did so fai rIy accu ratelywith alimited number of projects. Note: The number of projects are indicated above the individual bars.



butthe ownersignedoffonthemwhenapproving their
applicationforsubmission.Ownersandcontractors bothhad
a financial incentive to overestimate operating hours on their
rebateapplicationsfortheSmallBusinessandthecustom
Business programs.

As contractors predicted savings from lighting-only projects,
several other potential sources for inaccuracies emerged.
Predictions generally presumed that pre-upgrade lighting
equipment was fully operational unless a burnout rate of
20% or greater was observed by the contractor or during
the mandatory pre-upgrade visual inspection by the utility
program staff.

Additionally, savings may have been predicted based onfaulty
assumptions about the type of lighting equipment in use. In
some cases, differences between equipment types are not
discoverable upon a visual inspection. In other cases, estimates
mayhave been made based onasingletype ofequipment
through sampling, when in fact a mix of equipment types was in
use. In at least one case, incomplete data - data from only one
of the four meters at a facility - was provided to the researchers
to calculate baseline energy usage, thereby invalidating the
percentage savings calculations forthat project.

Finally, the dataauditalsorevealed severalinstancesin

The tools used to generate savings predictions (and their
sophistication) varied widely.

Approaches to Calculating Energy Savings

The two very different research approaches to calculating
energy savings each have their strengths and weaknesses.

Theeconometricapproach,whichindicatedlong-termsavings
of 17%, hasthe benefit of beingabletouse datafrommany
more projects. It can also statistically isolate the effects of
differentvariables thatinfluence energy use.

Of all the variables tracked on each project, only weather
changes, previous energy usage, and receiving an upgrade
were found to be statisticallyimpactful onenergy usage
per square foot per day. Alarger pool of projects may have
revealed effects from othervariables, such as what kind of
upgrade was undertaken.

The econometric approach does not attempt to provide
physicalworldinsightintowhy energy savingsincreased over
time following an upgrade. It also does not provide insightinto
contractorestimationaccuracyorpossiblewaystoincrease
savings or improve processes.

The project-level individual building analysis approach, which

which contractors made incomplete calculations, basic math
orspreadsheeterrors, orread datafrom thewrong cellona
spreadsheet (such as kW savings rather than kWh savings).

indicated savings of 10%, utilizes one of four methods widely
followed by the measurementand verificationindustry. Its
multiple levels of analysis provide insight into nuances

Contractor- EP Final Rebate Rebate
Predicted Rebate Project Number Number Square $ per $ per kWh Leverage
kWh Saved Amount Cost of Buildings of Units Feet sq ft saved Ratio
el 647,245 §491,345 | $1,008,977 219 N/A N/A N/A §0.76 1.05
omes
All Multi-Family
Dwellings * 820,014 $960,710 $1,208,014 11 246 N/A N/A $1.17 0.26
Al commercial 45,237,935 | $5.948477 | 23,159,510 424 N/A | 26,797,092 $0.22 §0.13 2.89
uildings
City of Phoenix
Multi-Family 569,207 $654,100 $718,257 2 N/A 140,832 $4.64 $1.15 0.10
Dwellings **
City of Phoenix
Commercial 201,151 $915,323 $1,776,253 2 N/A 14,300 $64.01 $4.55 0.94
Buildings **
Other Government
Commercial 5,930,702 $519,895 $6,253,273 21 N/A 4,093,260 $0.13 $0.09 11.03

Buildings **

Note: City of Phoenix multi-family dwellings represent a portion of all multi-family dwellings, while City of Phoenix and other government commercial buildings represent a portion of all commercial
buildings. Other government buildings include properties owned by Maricopa County, State of Arizona, Arizona State University, and Maricopa County Community College District, but do not include K-12
schools. Leverage ratio, calculated as (cost-rebate)/rebate, is the amount of investment in a project by other sources of funds relative to the amount of investment of program dollars.

* Projects completed through March 31, 2013

**Projects completedthrough July 26,2013



and factors thatimpact results. This approach is useful for
analysis of contractor estimation accuracy.

Because the usable pool of projects is a subset of all
participants, the evaluated savings may differ from those that
couldbegeneratedwere more projectsusable.|f more projects
had had sufficient post-upgrade data, researchers may have
discovered, forexample, differences in the savings achieved
by later projects - a finding that could reflect differing

project characteristics.

Whenthe poolof236 projectsdroppedto201inorderto
assesscontractorsavings predictions,abiascould have
beenintroduced becausethe dropped projects consisted of
multiple-upgrades or large-building upgrades, and all of them
werefromthe prescriptive Business program. This potential
biaswould notimpact the 10%average evaluated savings
figure, asitwas calculated on the larger pool of 236 projects.

Whiletheeconometricapproachisolatestheeffects of
differentfactors, the project-level analysis approachrelies

on the portfolio effect, in which individual, non-systemic
variations between projects cancel each otheroutoveralarge
pool of buildings; for example, one building experiences an
increase in the number of occupants while another experiences
adecrease. Potential systemic variations that may impact
theentireportfolio overtime,suchasweather,energycreep,
and changes in the economy, are examined individually for
potential bias and accounted for as necessary. Weatheris the
only systemic variation that was found by the econometric
approach to have an effect on energy use and was corrected
forin the individual project approach.

Both approaches differ fromthe method APS uses to generate
savings estimates for reporting purposes to the ACC. APS’
approach consists of using “deemed” savings estimates based
on savings of prior similar projects and verified by field data
collectionandresearchto modifytheinitialestimates.

More inter-disciplinary research and analysis are needed to
understand the reasons behind the differencein results of the
two approaches (10.0% and 17% average savings per project).
Itis possiblethatthe 10%correlatestosomeaveraging of
theinitial 5% effectandlong-run 17%effectindicated by the
econometric model. Tothis point, using the formuladerived
from the econometric model, an average building would have
captured 11%annualized savings by the six-month mark post-
upgradeand 13%annualized savings by the twelve-month
mark.Inany case, itis clearthat more savings are practicably
achievablethroughdeeperretrofitsandareneededtoachieve
international carbon reduction goals.

For more information on the energy analysis of nonresidential
buildings,see AppendixH: EnergySavings Evaluation of
Commercial Upgrade Measures through Individual Project
Analysis and Utility BillModelingand Appendix |: Descriptive,
Inferential and Econometric Analysis of Energize Phoenix
Participation and Savings.

City of Phoenix and other government entities, as well as K-12
schools, also participated in Energize Phoenix. Their project
numbers through March 31, 2013 are included within the
Commercial and Multi-Family Residential results. However,
since City of Phoenix projects during Year Three represent

a significant change in cost per kWh of energy savings
duetoadditionalfederal requirements, itis helpfultoview
government projects separately.

Governmental Project Calculations

Investment in City of Phoenix facilities improvement projectsin
the last year of the programwill reduce final cost-effectiveness
metrics for the commercial program substantially.

Forallnon-governmental commercial projects completed by
March 31, 2013, Energize Phoenix rebates averaged $0.21 per
squarefootupgradedand $0.12 perkWh saved annually. For
these projects, each program incentive dollar invested in a
projectleveraged $2.40in customerand utility investment.
Thetwo City of Phoenix projects completed byJuly 26,2013
averaged $64.01 inincentives per square foot upgraded,

$4.55 perkWhsavedannually,andleveraged $0.94 per
program dollar.

Completed City of Phoenix projects represented lower
contractor-predicted energy savings return on federal dollars
thannon-governmental buildingsbyafactorof 37.(This
drops to a projected factor of 7 when seven additional City

of Phoenix pipeline projects are included.) However, there

is wide variation among City of Phoenix projects, with one
utilizing $4.83 in EP rebates per contractor-predicted annual
kWh, another at $8.30/kWh and, on the other end of the
scale,oneat $0.04/kWh. Investing federal program dollars
directlyin City of Phoenix facilities linked those projects to
Davis-Bacon Act higher wage rate requirements, not just for

the energy efficiency work but for the entire renovation project,
raising project costs significantly. Those additional costs were
covered by programfunding.

Timingissues played arole ininvestment decisions. Two
cultural facilities were undergoing major adaptive re-use
renovations during the program, representing a unique



opportunity andalimited window of time toembed energy
efficiencyintothe culturalfacilities and reduce the operating
costs of the associated non-profit tenants. Without EP
funding, the energy efficiency upgrades would not have been
accomplished. Similarly, as additional funds were transferred
fromthe commercialfinancing program nearthe end of the
grant award period and earlier decisions were made to not
proactively market the commercial programs, City-owned
facilities represented an opportunity to apply those resources
toimprovementprojectsthatcould be completed withinthe
remaininggrantaward period. Finally,EPfundingallowedthe
City tofulfill aninter-governmental commitment to upgrade
a historic building for energy efficiency during a period of
reduced city budgets.

Thedecisionsandeventsthatresultedininvestmentinmore
resource-intensive city projects substantially reduced the
ultimate leveraging of program dollars with private sector
sources of funds for energy efficiency purposes. Inaclassic
trade-off, while reducing the potential private sector reach
of the program, the projects appear to also be of substantial
benefit to Phoenix residents, taxpayers, and the construction
tradespeople involved.

Econometric researchers were also tasked with calculating
additional program level costs and benefits. Energize Phoenix
is projected to nearly double its goal to cut 50,000 metric
tons of carbon emissions annually, using the econometric
energy savings calculations applied to completed projects
plus pipeline projectestimates. Residential greenhouse gas
emissions reduced through the Energize Phoenix program are
projected at 486 metric tons; commercial greenhouse gas
emission reductions are projected at 94,769 metrictons-a
total of 95,256 metric tons. Estimates are based upon APS-
specificemissions forcoal and natural gas, aswell asindustry
average lifecycle greenhouse gas emissions for nuclear and
renewables.

95,256 metric tons of CO,is equivalent to:
- Annual greenhouse gas emissions from 19,845
passenger vehicles

- CO,emissionsfrom 1,256 tanker truckloads of gasoline

- CO, emissions from the electricity use of 14,260 homes
for oneyear

Formoreinformation, see Appendix |: Descriptive, Inferential
andEconometric Analysis of Energize Phoenix Participation
and Savings.

Program structure is a key factor in achieving savings goals.

- The goal to reduce residential energy consumption by
30%was overlyambitious, giventhatEPwas built
upon existing utility programs that do not have that
explicit goal. The Arizona Corporation Commission
approves utility energy conservation measures by
calculating the cost-effectiveness of each individual
measure, rather than the portfolio of measures. There
isnosavingsgoal perhome. Since homeownerswere
freeto selectwhichever measures they desired,ala
carte, theyselectedthose measures that mostappealed
tothem.Also, because of the ACC’s cost effectiveness
testmethod, somemeasuresthatcancontributeto
additionalenergysavingsbutdonotpassthetestare
not incentivized in Arizona.

- Basedupontheexperience of CleanEnergyWorks
Oregon (another BBNP grantee), if programs offer a
structureoftieredincentiveswith higherincentive
rates for customers who achieve higher overall
percentage energy savings, itappearsthatcontractors
and homeowners are likely to seek greater savings’.
Additionally, tiered incentives could support cross-
marketing of pool pump or other upgrades.

- Commercial program energy savings dwarfed residential
multi-family and single-family energy savings, bothin



terms of overallkWh savingsandkWh savings per EP
rebate dollarinvested. This raises questions as to how
to get more residential savings more efficiently in a
time when greater savings are needed from all sectors
in order to reach carbon reduction targets required

to avoid dangerous climate change. Should programs
identify and target the worst performing existing
homes?Inregions with housing growth, what is the best
andmostcost-effectivemeanstoensurehomesare
built to use the least energy? Adoption and enforcement
of newer energy-related building codes? Builder
incentives? Contractor education? Proper valuation of
energyefficiencyintherealestatetransaction process?
Energyusetransparencytoolsandordinances?Support
of Zero Net Energy (ZNE) efforts?

- With ever-changing costs for solar photovoltaics and
energy efficient technologies, itis alsoimportant to
monitorthe moving costbalancebetweenincremental
energy efficiency savings versus renewable generation
of the same amount of energy.

Contractor predictions of energy savings vary widely.

- Ofthetop 12 contractorsinterms of quantity of projects
completed, those contractors who performed larger
energy upgrades did a much better aggregate job of
predicting savings. This could be due to the professional
level of expertise employed on these projects and/or
duetothetools used for estimation. It mayalso relate
toahigherlevel of reviewapplied by clients and/orthe
utility to larger investments.

- Some contractors, particularly ones performing a large

number of smaller lighting upgrades, did a very poor
jobofestimating savings, some of which appears to be

attributable to overestimation of operating hours.

- Thetools used by contractors to predict savings varied
widely in sophistication, usability, and utility. The
contractor savings reporting spreadsheet provided by
EP for prescriptive projects would have benefitted from
having formula-driven calculations and cross-checks to
minimize math errors.

- Better methods are needed for the challenge of
predictingenergy savingsinupgrades of inefficientand
older pre-code housing. One way toimprove estimates
may be to mine large amounts of historical utility

data on efficiency program participants, together with
accurate home characteristics, vintage, construction
methods, test values, and other information.

Overestimation is a known issue that hinders contractor
reputations and the industry as a whole.

- Overestimation is a commonly known issue among
industry stakeholders and is addressed in utility
reporting of program savings to public utility
commissions, butitimpactsthefrontend of programs,
the phaseinwhichincentive paymentsare determined.

- Corrective and preventive actions are available. One
behavioral-policing tool involves publishing contractor
performance ratings, including customer ratings of the
contractors, among other metrics. APS has plans to
implement additional preventive measuresin 2014 by
eliminatingcontractorand buildingownerestimation of
operating hours, instead using average operating hours
by building type and sector.

- If participants have a more substantial investment in
the projectsand donotfinanciallybenefitfrom savings
overestimation, theyarelikelytoserveastrongerrole
asadiligentcheck on contractor predictions. Very high
incentive levels promote undesirable behavioramong
those who benefit.

- Energy savings estimates will likely benefit from
capturingand processingmore data-through smart
meters combined with energy use disaggregation
software and agreater number of projects. However,
more data and analysis requires more resources.

Investing in City of Phoenix buildings substantially increased
program cost per unit of energy saved while also increasing
wages, providing other community benefits, and reducing
private sectorreach.

- Investing programdollarsin City of Phoenix facilities,
coupled with marketing decisions, reduced the potential
to leverage non-program dollars. While the City projects
provided substantial benefitstoPhoenix residentsand
taxpayers, those benefitswereachievedthrougha
trade-off regarding one of the primary Better Buildings
objectives of increased participation.

- Investing programdollarsin City of Phoenixfacilities
substantially increased cost per unit of energy
saved as a result of Davis-Bacon wage requirements
extending beyondthe energy efficiencywork and onto
the entire renovation scope of some projects. The
additional costs translated directly as income benefits
totheworkersinvolved onthose projectsduringatime
of economic recession.



Impacts, Outcomes, and Outreach




Energize Phoenix saved its customers $12.63 million in energy
costs annually, according to econometric calculations of
program energy savings. Table 4 highlights various cost and
benefit metrics for the Energize Phoenix program.

Researchers calculated investment payback using multiple
methods. Including EP incentive payments only (excluding
program administration costs, utility incentives, and customer
payments), the single-family residential program (including
Rebate Match, Energy Assist60/40,and EnergyAssist 100%)
isprojectedtoexperienceal3.2yearpayback.Addinginthe
contributions of all parties resultsinaprojected payback of
29.6years. The same calculations for the commercial programs
resultsin projected paybacks of 1.3 and 3.8 years, respectively.

Thesecalculations, however,donotincludewhattheindustry
referstoas Non-Energy Benefits (NEBS), suchas carbon
reduction, increased property valuations, and environmental
benefits. Other NEBS, such as comfort, durability,indoorair
quality,andsafety-andtheirresultingimpactsonhealth
and productivity - may alter the financial payback equation
substantially. As anextreme butactualanecdotal example,

iflow-income familymembers avoid even occupying their
home untilwell after sundown because they cannotafford

the energy needed to maketheindoor temperature tolerable,
then substantial and complex losses - such as lost safety,
productivity, and family cohesion-mightdwarfaninvestment
in upgrading the home.

Additionally, equipment such as HVAC systems or water
heaters may need replacement because they are at end of
usefullife.Insuchcases, theincremental costs of purchasing
equipment that is more efficient than code minimum is
appropriatetouseincalculatingfinancial metrics, rather
than total equipment cost. That level of data specificity was
not available for this assessment and so total cost was used,
inflating the payback timeframe estimates. Also, “free-
riders” (participantswhowould have made the same upgrade
regardless of the availability of EP incentives) and “spillover”
(individuals ororganizations thatwere influenced by the
existence of the EP program to make upgrades butwho did not
participate in the incentives) were not tracked.

Formoreinformation, see Appendix |: Descriptive, Inferential
and Econometric Analysis of Energize Phoenix Participation
and Savings and Appendix H: Energy Savings Evaluation of

Admin,
Single-Family Commodities &
Residential Commercial Training Total
Program Payments $978,765 $16,415,287 $6,994,626 $24,388,678
Local Finance $437,806 $437,806
Utility/Customer Payments $1,211,813 $30,603,099 $31,814,912
Total Payments $2,190,578 $47,456,192 $6,994,626 $56,641,396
Annual Energy Savings (kWh) 689,120 134,320,000 135,009,120
Total Cost per First Year kWh Saved $3.18 $0.35 $0.42
EP Program Cost per First Year kwWh Saved $1.42 $0.12 $0.18
Annual Dollar Savings $73,943 $12,558,920 $12,632,863
Total Cost Payback Period (Years) 29.6 3.8 4.5
EP Incentive Cost Payback Period (Years) 13.2 1.3 1.9
Projected Average CO,e Annual Reduction (Metric Tons) 486 94,769 95,256

Note: Multi-family projects are included in the Commercial column. Admin, Commodities & Training includes office supplies, BPI training costs, and legal expenses. Total Cost per First Year kWh Saved
is calculated rather than the more common levelized cost per kWh (cost per lifetime kWh saved) because only first year savings were evaluated and the expected lifetimes of individual improvements
were not tracked or evaluated. While Energy Conservation Measure (ECM) lifetimes of 15-20 years are commonly used in evaluations, many variables come into play in evaluating savings persistence.®
APS uses a 7.5-year average life for residential ECMs and 13.6 years for commercial ECMs. Annual Dollar Savings is assessed using energy prices of 9.35¢ per kWh for the commercial sector
and10.73¢perkWhfortheresidential sector.’ Total Cost Payback Period assumes adiscountrateof 0%, is based ontotal payments by all parties for upgrade projects, and excludes EPprogram
administration costs, except for far right column. EP Incentive Cost Payback Period assumes a discount rate of 0%, is based on Energize Phoenix incentives alone, and does not include APS rebates.
“COe" is carbon dioxide equivalent - all greenhouse gas emissions are converted to the amount of CO, that would generate the same amount of climate change impacts.



Commercial Upgrade Measures through Individual Project
Analysis and Utility Bill Modeling.

The American Reinvestment and Recovery Act of 2009 was
intended “to stimulate the economy and to create and retain
jobs.”?The USDOE Better Buildings Neighborhood Program,
which funded Energize Phoenix, was fundamentally about
accomplishing this goal while simultaneously reducing
emissions from fossil fuels and continuing on the pathwayto a
clean, secure, and sustainable energyfuture.

Energize Phoenix is projected by City of Phoenix to ultimately
process $24,388,679intotal federal paymentsinArizona
between 2010 and 2013. It was conservatively assumed
that, if this program did not exist, all leveraged funds from
theprivate sector(thatis, theexpenditures made by the
participants and the utility) would have been deployed on
some non-Energize Phoenix economic activity. Based on this
assumption, the program created a number of economic
impactsthroughdirect program paymentsandtheresulting
indirectandinduced ripples created by those funds circulating
through the Arizona economy (Table 5). AImost all of these
impactswere generatedin MaricopaCounty.

Itis possible that at least some private sector customer and
utility payments would not have been spent on other economic
activity in Arizona if the program had not existed. Total final
(including completed and pipeline projects) customer and
utility payments are projected by the City at $31,814,912
(Table 4),and any amountthatin the absence of EPwould
have satonthesidelinesas savingsinuncertaineconomic
times furtherincreased EP’seconomicimpact. However,
private sector paymentswere notincludedinthe economic
impact calculations,whichwere exclusivelybased onfederal
program payments.

Local Spending and Savings

Adistincteconomicimpactresultsfromcustomers’direct
utility billsavings. The residential participantpoolcanbe
expectedtosave $73,943 annuallyonenergybills(at$0.1073/
kWh) to put to use in other economic activity. More financially
stable familiesalso provide economic benefits to the housing
market.

All commercial participants combined are expected to
save $12.56 million per year (at $0.0935/kWh) that can
be used for other purchases or passed on to customers (or
taxpayers,inthe case of governmentprojects) through price-
competitiveness and expanded service offerings.

Total
Employment
(Job Years) 2010 2011 2012 2013

Arizona 12 55 128 219

Maricopa
County 12 54 126 215

Host County
as Percentage 100% 98% 98% 98%
of Total

Total Private

Non-Farm

Employment

(Job Years) 2010 2011 2012 2013

Arizona 9 43 109 198

Maricopa
County 9 42 107 194

Host County

as Percentage 100% 98% 98% 98%
of Total

Cumulative Impact

Gross State Product (Millions 2012%) 2010-2013
Arizona $30.92M
Maricopa County $30.38M
Host County as Percentage of Total 98%

Real Disposable Personal Income Cumulative Impact

(Millions 2012$) 2010-2013
Arizona $18.17M
Maricopa County $17.43M
Host County as Percentage of Total 96%

Jobs Created

Theoriginalgoal of the programwastocreate 1,900-2,700
jobs.However,thisgoalwas calculated usingauniform
federal dollar-to-job projection formula (where $92,500

of investment equals one job) that proved for grantees to
be inadequate and did not distinguish between local and
non-localjobs. The goalwas revised mid-programto 1,000
jobs. The State of Arizonausesamore robustand dynamic
economic impact model, REMI, which is widely recognized by
economiststobeoneoftheleadingeconomicimpact models
in the nation.



Ultimately, Energize Phoenixwas projectedtocreate 414job
years of employmentin Arizonadirectly through project labor,
indirectly through inter-industry transactions and supplier
purchases, and induced through the personal spending

of employees or upstream supplier demands. This total
projection encompassed every sector and industry, including
public(government) employees and farmworkers. The “job
years” distinctionisimportant. A“jobyear”is defined as
onepersonholdingafull-timejobforexactlyoneyear. This
means, for example, that a City of Phoenix employee working
on the Energize Phoenix program from October 1, 2010
throughSeptember30,2013accountedfor3jobyears,but
represented only 1 job.

Theprivate, non-farmsectorsandindustries estimatedto
benefit most from the Energize Phoenix program were;

- Construction: 38.65%

- Educational Services: 14.16%

- Retail Trade: 8.34%

- HealthCare:6.40%

- Professional and Technical Services: 6.05%

Itis possible that additional employment was created viathe
leveraging of private sector funding that would have otherwise
satonthesidelinesinaperiod of economicuncertainty.

EXPANDING THE GREEN JOBS WORKFORCE

TheEnergize Phoenix programwas almosttoogood tobe true
for the energy services manager for a Phoenix area commercial
contractor specializing in lighting installation, maintenance,

and energy management services.

“It was not only a huge success for us, but for our customers

as well. With over $1,000,000 dollars in contracts, $400,000
dollarsinEnergize Phoenix rebates and acombined annual
energy savings well over $700,000 dollars, it made participating
in the program a no-brainer,” according to the manager.

The programnotonlyhelpedthe contractorsignmore contracts,
ithelpedcreate andemploymoreskilledworkers. “We estimate
10 additional employees were hired to get these projects
completed. We actually found it difficult to find skilled labor
during this time so we had to hire and train several people so we
couldgetthework done. Nowwe haveallargerskilledlaborpool

out there to pull from when we hit our busy season.”

For more information on program economic impacts, see
Appendix K: An Economic Impact Analysis of Energize Phoenix
and Appendix I: Descriptive, Inferential and Econometric
Analysis of Energize Phoenix Participation and Savings.

EDUCATION AND OUTREACH ACTIVITIES

Energy Efficiency Idea Guide

Above and beyond the statement of work for Energize Phoenix,
ASU researched and created an Energy Efficiency Idea Guide
tosharegreatideaswith Arizonadecision-makers. Theldea
Guideisacollection of 46 of the bestideas from around the
country to accelerate the energy
efficiency market. The guide
isavailableonlineatenergize.
asu.edu. Itis searchable by
stakeholder, market, or category
and includes full briefs to
provide the details.

ENERGY
EFFICIENCY
IDEA GUIDE

FOR ARIZONA

The Idea Guide is as much a
communication device as it is a
well-researched policy resource,
and at least four communities

in Arizona are already evaluating




specificideas fromit. Aswell, other states and the USDOE
have requested the raw content files so thatit can be adapted
to other geographic regions. While not linked to Energize
Phoenix, the Idea Guide benefitted from real world experiences
of utility and BBNP programs such as Energize Phoenix and
manyothersacrossthe country.

Multi-Family Audit Improvements

The market for multi-family weatherization in Arizona has been

hampered by a scarcity of local experience in auditing multi-

family dwellings and by the lack of a protocol appropriate
fortesting buildingsinthe Southwestwith more thanfour
units. The City of Phoenix EPstafftook the challenge head-
onbybringinganEast CoasttraininggrouptoPhoenixto
work with local contractors and City staff. The group jointly
adapted anational testing protocol to local architecture, while
simultaneously training contractors in the testing process and
enablingthe multi-familyrental programtosucceed.

Saving Energy through Better Roofs

ASUEPresearchers havetested eightalternative residential
roofassembliestoidentifythe bestbalance betweenenergy
savingsand construction costs for upgrading roofs duringthe
regularroof-replacementcycle. Byattemptingtotapintothe
cycle of normal replacement expenditures, team members
hope to grow energy efficiency organically over time while
reducingtheincremental costs ofenergyefficiencyupgrades.

Roofs receive the brunt of heat gain in a hot, arid
climate. Researchers have tested prototypes, and data
indicates several opportunities to significantly reduce attic
temperatures. Regional construction cost analysis is underway.

Contractor and Community Education and Training

Energize Phoenix also provided numerous scholarships for
residential contractors atthe Excellence in Building national
conference heldbythe Energy&Environmental Building
AllianceinPhoenixinSeptember,2013.Participants learned
themost currentresidential building science knowledge. In
partnership with other stakeholder organizations, the Energize
Phoenix partners also helped organize and present a pre-
conference Energy @Homehomeownereducationevent,as
well as education sessions for industry stakeholders in Selling
GreenHomesandValuing Green Homes.

The partners also participated in a Green Home Valuation
Summittochartastateroadmapforaccuratelyvaluingenergy
efficiency in real estate transactions. Finally, ASU, City of
Phoenix, and the Southwest Building Science Training Center
produced online videos to educate homeowners on common
energyefficiencyissues,improvements theycandoontheir
own,whatto expect froma professional,and how to select
one.Thevideosareavailable publiclyatenergize.asu.eduand
canbefreelyembeddedin otherwebsites.

'Open return grille, remove the filter and
listen carefully
II

Student Education and Training

Energize Phoenix provided an opportunity for direct education,
training,and employmentfor 23 undergraduate students and
13 graduate students, several of whom have gone on to post-
graduation career employment related to thefield.

Inaddition, an ASU School of Sustainability capstone course,
SOS 494: Energy Efficiency in Policy and Practice, was
developed based on the Energize Phoenix experience. The
course provided studentswithabroad range of exposure

to energy efficiency in the built environment, from the
principles of building science to industry stakeholders to
policyand program design. Many of the key EPteam leaders
fromallthree major partnerinstitutions servedasguest
expertlecturers, providing the full range of perspectives on
the industry.

Energy Efficiency onan Urban Scale
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ReginaA.is agreen jobs training success story. Today, she is
aprocessengineerforamultinational chemical manufacturer
and food processor in Mexico. In 2011, she was a senior at

Arizona State University, working with Energize Phoenix as one

of 11 undergraduate community surveyors.

She took the Energize Phoenix job to apply her research skills
andlearnmore about energy efficiency. She didn’texpectto
learn about human behaviorand decision-making, or how to

adjusther communication strategy based on feedback.

“l expected most people to embrace a ‘win-win’ sustainability
initiative such as Energize Phoenix, but | quickly realized that
peoplehaveavarietyofincentives, pre-conceptions,and
culturalinfluences in deciding to get involved (or not). To be
asuccessful surveyor, llearnedtoadjustquickly basedon
their feedback.”

Regina uses the knowledge she gained to help her employer

optimizeenergyuseandreducecosts.Sheincorporateshuman
factors and feedback into her engineering process, and her
experience with Energize Phoenix gives her added credibility in

energy efficiency and survey tools and methods.

Community Outreach

ASUEPteam members participatedin 38 educational events
in 15 cities, reaching more than 1,450 residents, business
owners, researchers,andindustryleadersinordertoshare
results and lessons learned. Several more educational
presentations will share final program results.

Energize Phoenix produced significant economic impacts with
varying cost effectiveness.

- 414 jobyears of employment were created; less than
was expectedfromasimplistictool forforecasting
national impacts, yet substantial for the local economy.

- The local economic impact trade-off between energy
efficiency expenditures and utility expenditures from
energy sales needs to be examined in more depth.

- Costeffectiveness varies according to the perspective
of each stakeholder, but EP commercial energy
efficiency programs were much more cost-effective
and produced much greater savings than EP residential
programs, based upontheresults ofthe econometric
models.

- Program resources would have produced greater savings
impacts if City of Phoenix projects had been substituted
with additional private sector projects enabled by
additional Year 2 marketing - the trade-off being lower
wage rates for the contractors’ workforce.

More savings are practically achievable and needed to achieve
international carbonreductiongoals.

- Additional sources of energy savings in existing homes
must be found (such as plugload reductions, emerging
cost-effective LED lighting, behavior programs, energy
transparency, and other policy changes).

- Deeperenergysavingsinexistinghomesare notlikely
to be achieved unless programs complement strict
individual measure cost-effectiveness tests with



whole-house costeffectivenesstestsandwhole-
program portfolio cost effectiveness tests that take
into account the interactions between measures and
programs. Thisisaresearch challenge, made even more
difficult by the general absence of Non-Energy Benefits
in most cost-effectiveness calculations.

Energize Phoenix had impacts outside the scope of the project.

- Education is a prerequisite to progress. Energize
Phoenixengagedwithhome-andbusinessowners,
community members, contractors, students, and county
and municipal policy-makers, giving them valuable
knowledge about energy efficiency to permanently
change the marketplace.

- Asincentivesareatransitionalandlikelynota
sustainable long-term strategy, agreaterrole for
alternativessuchaspolicychanges,realestate
transaction process changes, education, and
piggybacking onto additional regular retrofit cycles
represents an opportunity for continued growth in
energy savings.

Dynamics of Stakeholder Impacts

A majorgoal of the federal administration was to stimulate the
“greeneconomy.” Therefore, itisworth discussing some of the
interactiveand dynamicimpactsatplayinthelocalenergy
economy. Energy efficiency project labor represents local
jobs - animportant bonus for regions like Arizona thatimport

almostallthe fuel used to powertheirhomes and buildings.

As an economic development consideration, that labor is also

highlymobile,thoughthe buildings generatingthe economic
opportunity are not. Energy efficiency product manufacturing

represents an economic development opportunity that could
be pursuedwiththe propertoolsandintentionto makethose
jobs permanent.

Redirecting money fromimported fuel purchases to energy
efficiency project labor has significant local economic
benefits. These benefitswould become moreapparentif
externalities such as long-term health and environmental
effectswerefactoredintothe priceofimportedandfossil
fuels, highlightingthe true costs of those fuels relative to
locallabor.What’s more, energyefficiency projects are capital
investments with additional Non-Energy Benefits, whereas fuel
purchases are an ongoing expense.

Energy efficiency also saves customers money by reducing
energy bills- money thatwould otherwise have gonetoa

local utility to pay for fuel purchases, generation, maintenance,
overhead, shareholder profits, and/or construction of new

power plants. In what is termed the “rebound effect,”
customers mayactually spend some or all of the money they
savetopayforincreased comfortoradditional energy-using
equipment. Theymayalsorecirculate utility savingslocally
through deposits inalocal bank or local purchases, orinvest
itorspenditinotherpartsofthecountryorworldthrough
financialmarkets ornon-local purchases. Ultimately,whenyou
compare how customers spend theirenergy savingswith how
the utility would have distributed those same dollars, local
economicactivity mayormaynotincrease.

Thereisareal potential that utility companieswilllose
profits (orevennotfullyrecovercosts) fromsuccessfully
implementingenergyefficiency programs. Forthisreason,
the Arizona Corporation Commission has established a lost
revenue recovery mechanism for APS. However, this and other
dynamics between energy efficiency goals and utility business
models underscores the importance of fully de-coupling utility
profits from higher energy sales.



Recommendations for Energy Efficiency Program Managers




If a policy decision has been made to promote energy
efficiency, key design and implementation decisions follow.
The recommendations below are primarily targeted toward
local or regional government program designers and managers, . Base your goals on comprehensive research and
but many also apply to utility efficiency program managers. evaluation of your market; identify opportunities for

greatestenergysavingsand participant benefits.

Set clear, realistic, multi-criteria, measurable goals.

- Understand the market-specificbarriers that may

Partner with affected utility companies to get the data you need. reduce program participation and energy savings.

- Monitor results and glean actionable information from

- Secure cooperation agreements before starting ener
P 9 9 9y your data.

efficiency programs; baseline dataonenergyusageis
critical tomeasuring success. - Too many metrics can create unnecessary complexity

or overburden tracking and reporting efforts; too few
may create anincentive toachieve “metric compliance”
ratherthanachievingbroaderdesired goals.

- Understand the data provided - what it measures, its
quality, and its limitations.

- Recognize utility companies’ legitimate and serious
concerns and regulatory requirements with regard to
sharingprivate customerdata.

Create measurement and tracking mechanisms before
program launch.

Partner with organizations that add value to your program. - Programs that cannot measure success have uncertain
funding futures; investin data structure, collection, and
- Tapinto expertise and services that your organization analysis.

cannot provide alone. _ . o
- Datathatis notcaptured atthe pointof generationis

- Geographically aggregate markets to gain administrative very challenging to capture after the fact.

efficiencies of scale. Recognize that fewer scaling
benefits maybe realizedwhen expandingintoadditional
climate zones, jurisdictions, or fuel types.

- Automateas muchas possiblesoastonotoverwhelm
program staff with manual data processing activities.

- Consider a graphical dashboard of a half-dozen key
metrics with the availability of additional drill-down
metrics to provide deeper context.

- Partnersthatare relatively similarinterms of power and
influence can collaborate toward better overall decisions.

- Partners’ cultures and staffing capacities are as
importantas the functiontheyfulfillinthe energy
efficiency value chain.

Leverage existing energy efficiency-related programs and data
collection processes.

- Find partners who are flexible and innovative. Energy - Understand that existing programs and processes may
efficiencyis fundamentallyaboutchangingthe status not align perfectly with your goals; consider the trade-
quo, andtheindustryisinahighlyevolutionary state. offs of creatingfrom scratch and adjustaccordingly.

Keep formal authority vested with a few key partners. Create a sufficiently comprehensive suite of program offerings

and incentives.
- Thegreaterthe number of partners,the more complex

decision-makingbecomes, andthe moretimeittakesto - Tailoring specific programs toward each target market’s
reachadecision. needs can broaden participation.

- Understand that differentinstitutions have different - Financial incentives result in participation, but only for
regulatory responsibilities, operating procedures,and as long as the incentive is offered.

reporting requirements. - Augmentwith non-financial incentives - such as public

- Consider adding an advisory board comprised of recognitionand social norms -to motivate individuals
industry and customer stakeholders. and businesses to participate.



- Overly generous incentives promote non-productive,
counter-productive, or unethical behavior. In one case,
acontractor reported that their business model was
to follow incentive programs and provide the services
required toaccess thoseincentives.

- Bemindful of fairness criteriatoensure alltaxpayers or
ratepayers have opportunities to benefit fromprograms.

Make the process simple for the customer.

- Shiftas much of the process from the participant onto
the contractor as is practical.

- Communicate only the program offerings relevant to a
particular customer segment’s specific needs.

- Recognize thatwhen processes are simplified too much,
theycanreduceadministrationcostsbutalsocreate
loopholes that become open to abuse.

- Consider an energy concierge service to provide neutral-

party information and advice.

Makethe process simpleforcontractors and partner
organizations.

- Automate application processes and capture the data
formarketinganalysis.

- Considerusinghome performance softwarethatis
emerging onthe market.

- Providetoolstoallowcontractors toefficientlyenter
checkup data from the field in order to get higher
qualityandmoretimelydata, andto reduce contractor
costs.

- Supportthe HPXMLeffortto standardize datacapture
for analysis.

- Develop mechanisms to allow building owners and
homeowners to easily provide contractors with actual
energy use dataduring the sales/estimation process.

- Providefeedbacktocontractorsonactualenergy
performance and customer satisfaction.

Utilize multiple marketing channelstoincreasereachand
legitimacy.

- Provide audience-friendly educational and marketing
materials onthe benefits ofenergyupgradesaswellas
whatto expectfromacontractor.

- Gettrustedsourcesonboardearly-communityand
religious leaders, family, friends, neighbors, colleagues,
andfellowbusinessowners-andprovideincentivesfor
customer referrals.

- Attend neighborhood association meetings, present
at non-profit groups, join community events, and visit
residents door-to-door.

- Visit businesses door-to-door, and capitalize on
established customer relationships through dedicated
sales representatives.

- Create goodwill with community leaders and influencers,
andkeepmoredollarsinthe community byadvertising
in neighborhood newsletters.

- Include case studies and home tours earlyin program
marketing to quickly put a human face on an abstract
subject,whetherforresidentsorbusinesses.

- Create community events that link target audiences
with arange of contractors.

Segment your market to best customize your message.

- Utilize utilityand otherdatatoconductyour market
research.

- Conduct baseline demographic, attitudinal, and
behavioral surveying to inform program designand
marketing messaging and to build awareness of
programs.

- Targetyour message toward businessesand residents
thatrepresentthegreatestopportunityforenergy
savings and related benefits while being mindful of any
regulatory or political fairness criteria.

Appeal to financial motivations, but don’t focus solely on them.

- For businesses, add messaging related to
competitiveness, leadership, and opportunities for
recognition with customers as being eco-friendly.

- For residents, conduct focus groups and/or test marketing
of avariety of messages to understand which messages
both resonate with and trigger residents to act.



Create local energy efficiency jobs.

- Measure economic impactin job-years - one full year of
workdays, completed by any number of workers - rather
than individual jobs created.

- Use regional economic impact modeling and other
tools to create a more sophisticated assessment of the
number of jobs you will create.

- Consider an economic development strategy that
encourages local energy efficiency equipment or
materials manufacturing.

Provide contractors and their employees (or potential
employees) with educational opportunities.

- Require or publicly recognize certifications and
continuing education earned by participating
contractors that may cover program processes,
technical topics, and/or sales.

- Expand energy efficiency educational opportunities

tofacilitymanagers, architects, designconsultants,
general contractors, and trades workers, as budgets
permit.

- Consider seeding and supporting an industry
stakeholder group that focuses on professional
development, developing and disseminating best
practices, and advocating for a policy environment that
supports energy efficiency.

Implement a robust quality assurance and accountability
program.

- Publicly disclose compliance requirements,
consequences, and corrective actions.

- Use pre- and post-upgrade inspections through a
sampling protocol to measure actual savings on a
contractor-by-contractor basis.

- Educate targetaudiences on myths and how to spot

energy efficiency scams.

- Createapubliclyavailablesystemforreporting

contractor performance and customer satisfaction,
alongwithacontractormechanismtorespond.

Give customers the opportunity to achieve maximum
energy savings.

- Promote lightingretrofits, but think bigger; deeper

upgrades are needed to reach most savingstargets.

- Promote cross-marketing between contractors with

different specialties (lighting, HVAC, insulation) to
facilitate more comprehensive, deep energy retrofits.

- Provide referral bonuses to contractors whose projects

lead to follow-on projects by other contractors with
different specializations.

- Getcustomersinthedoorwithlow-costorlossleader

energy conservation measures, then expose them to
higher energy savings opportunities.

Prevent overestimation of savings.

- Minimize or remove any financial incentive for

overestimating savings: Implement prescriptive
programs thatare based uponaverage savings. Do

not tie incentives to owner or contractor-provided
operating hour estimates. Explore claw-back provisions
or contractor penalties for systemic overestimation.

- Verify operating hour estimates with remote profiling of

energyusagethroughnewsoftware packages.

- Allow contractors to accurately represent burned-

outfixturesinsavings estimations, minimizing or
eliminating any penalty to customer incentive amounts.

- Provide diligent pre-upgrade spot checks to verify the
type of equipmentto be removed.

- Work with contractors to develop a suite of standardized
commercial estimation tools that are accurate,
consistent, flexible, and provide a streamlined output
for easy analysis by program administrators.

- Develop an enforcement mechanism to take corrective

action if abuse is taking place.

Inform customers about their energy use through feedback.

- Provide energy use data specifically, immediately, and
insmallincrements oftime. Presenttheinformationin
graphical, relatable terms.



- Asemerging enabling software comes to market, allow
customerstooptintoservicesthatgenerateappliance-
specific energy usage information from whole-house
energy usage patterns.

- Provide comparisons to community and neighborhood
averages.

- Incorporate goal setting, teamwork, public commitments,
andrewardsintofeedback.

- Leverageorimplementthe U.S. Departmentof
Commerce-supported GreenButton datainitiative
to increase energy use transparency and to spur the
market for energy-related software innovation.

Improve measurement of cost-effectiveness.

- Measureprogramsuccessonthe cost-effectiveness
of the portfolio of savings, rather than on the cost-
effectiveness of individual measures.

- Use incremental costs to calculate cost-effectiveness,
and allocate program administration costs appropriately
across the portfolio of programs.

- Define and attempt to measure additional impacts
beyond energy use reduction (NEBS), as well as
spillover, freerider, and rebound effects.

- Focus on creating the right suite of policies to get
greater energy savings with less focus onincentives.
SeetheEnergyEfficiencyldeaGuide atenergize.asu.
edu.

Evaluate economic impact.

- Prudent energy efficiency investments reduce operating
costs for businesses and families, contributing to their
competitiveness and stability, respectively.

- Energyefficiency projectsarelabor-intensive, creating
economic development opportunity.

- Energy efficiency jobs generally represent local jobs,
though technology and materials may not be local.

- Whenevaluatingeconomicgoalsandimpacts, consider
whetherthe energy use that will be displaced by your
programis generated usinglocal orimportedfuel
sources.

Calculate energy savings.
- Thereisnotasingle definitive way to calculate energy

savings. Multiple approaches are good and provide
additional insights into the factors thatimpact those

savings. Itis particularly beneficial if multiple methods
converge around one number that provides more
certainty to financial markets, but the other benefits
ofhavingamore comprehensiveview should notbe
undervalued.

- Investigate the recently developed voluntary framework
forevaluation, measurement, and verification created
through the USDOE’s Uniform Methods Project.

- Energy savings calculations methods and results
dependheavilyontheavailabilityand quality of various
data, labor availability to conduct evaluation, and the
level of automationthatis possible.

Arizona State University student Bryan O. took his
sustainabilityknowledgetothestreets-orratherthe
buildings-of Pittsburgh.Helandedaninternshipwiththe
Pittshurgh 2030 District program, developing policy optionsto
helpthemachievetheirgreenbuildinggoals.

Pittsburgh’s Green Building Alliance (GBA) is working to cut
half of the district’s energy consumption, water consumption,
and transportation emissions from existing buildings and
infrastructure by 2030. The program involves over 100

properties in downtown Pittsburgh.

Bryan credits his School of Sustainability capstoneclass,
Energy Efficiencyin Policyand Practice, with preparing him
for a future in the green building community. The course,
developed out of the Energize Phoenix experience, covered
not only policy formation and implementation, but also many
aspects of green building, utility operations, incentives,

financing,and even humanbehavior.

“The capstone allowed me toidentify barriers and obstacles
affecting the 2030 District,” Bryan recounts. “l hope my
work will help Pittsburgh GBAmeet orexceed theirgoals for

this project.”



RecommendationsforPolic




The importance of the role of policymakers in creating an
environmentwhereenergyisusedproductivelyinstead of
goingtowaste cannot be overestimated. Below are afew key
recommendations for state and local policymakers, informed
bythe Energize Phoenix experience. Many more opportunities
forleadership have been gathered from around the country
and are available in the Energy Efficiency Idea Guide,
published separately by ASU.

Create a comprehensive sustainability plan.
- Include energy efficiency as an ongoing initiative to
develop continuity of efforts.

- Address both local government operations and the
community as a whole.

- Embed the sustainability planinto the community’s
general plan.

- Get input and buy-in from both the community and
its leadership.

Work toward aregional planfor sustainabilitythatincludes
energy efficiency.

- Align with other municipalities in the region toward
common goals. small, rural utilities without the administrative capacity

- Recognize that resources flow freely acrosscommunity to run programs on their own.

boundaries. Decouple utility profits from increased energy sales to create a
system that promotes or is at least neutral to scaling

- Collaborate and aggregate resources tomaximize
energy efficiency.

influenceand impact.

- Traditional utility companieswhose energy sales are
diminished by efficiency programs face aninability
toadequatelyrecovertheirfixed costs and may not
beabletoprovideanapprovedreturnoninvestment.
Amechanismtodecoupletherecoveryof fixed costs
fromthelevelofsalesis necessarytoremovethis
disincentiveforutilitiestoreducesales.

Selector create a program administrator who has the capacity
to massively scale energy efficiency.

- Many large utilities have established energy efficiency
programs and can achieve scale and consistency across

alarge geography. - Consider providing financial incentives to the program

- A third-party agency, such as a non-profit or
government, can aggregate service areas and obtain
funding from a wide array of sources. This may provide
efficiencies of scale and consistency in processes for
contractors and customers across wide geographies
that cross utility service areas. It may be beneficial for

administrator for maximizing customer benefits
from energy efficiency sales reductions in order to
accelerate scaling.

- A third-party administrator that has not made
large investments in energy-generation equipment
andwhose successis tied to energy savings rather



thanenergysales does notfacethe samefixed
costloss recovery dilemmaas utilities. However, if
decoupling is not in place, that administrator’s level
of scaling success is still influenced by the ongoing
cooperation of utilities, who continue to face the loss
recovery dilemma.

Make quality assurance and accurate energy savings
estimates a priority.

- Inaccurate estimates reduceinvestorconfidenceand
increasetherisk premiums thatfinanciers maycharge.

- Affordablefinancingmakes upgrades moreattractive,
butonlyif potential customers believe they can actually
achieve the predicted energy savings.

Make surethatincentives benefitthe personwhowill payfor
energy efficiency upgrades.

- Evenwith affordable financing of projects with accurate
savings estimates, participation may be hindered by
splitincentives (who pays versus who benefits).

- Solutions such as PACE (Property Assessed Clean
Energy), green leases, and On-utility Bill Financing
(OBF) help to address this issue.!
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ONGOING SUCCESS
Avoid duplication of program administration.

- Capitalize on existing energy efficiency incentive

programs; contract with the provider for program
administration.

- Drive participation to these existing programs through

community education and marketing efforts. This
avoids replicationof processeswhile achievinggoals
for allparties.

Provide consistent and predictable funding and policies.

- Provideadequatetimetobuildaprogramandrecruit

a qualified contractor base.

- Prevent program approval delays and funding gaps

that break trust with contractors and can lead to

a diminished pool of qualified contractors; workers
moveontootheropportunitiesand companiesgo
outofbusiness.

- Avoid lostinstitutional knowledge that may not be

recoverableif programstaffarere-assignedorleave
as a result of unpredictable program interruptions.

Use both policy and education to increase energy efficiency.

- Policiessuchasenergyuseinformationtransparency

and up-to-date energy codes can have verysignificant
impacts on energy usage while using relatively minimal
government and private sector resources.

-TheEnergy Efficiencyldea Guide, published by ASU,
contains 46 policyand programideas, many of which
can be implemented by local governments.



“Making our buildings more
energy efficient is one of the fastest,
easiest, and cheapest ways to save money,
combatpollution,andcreate jobsright
here in the United States of America.i*u”

—President Obama,
Penn State University, February 3, 2011

Conclusion andPerspective




Energize Phoenix experiences generated atremendousamount
of insight into what works and, more valuable, what can

be done better. Hopefully, reporting on these findings will
help other local governments, utilities, non-governmental
organizations, and policymakers to design the most effective
partnerships and programs for energy efficiency.

This report summarizes results, lessons learned, and
recommendationsthroughthefinalyearofthe Energize
Phoenix award period. Readers can gatherinsight from
additional findings and much more detail in the extensive
appendicesandin previousyears’ reports.

Efforts are underway to make subsets of the data available

to other researchers, resources and privacy permitting.
Additionally, ASU research teams will continue to analyze data,
as APS plans to continue providing billing data for three years
post-program.

The Energize Phoenix program, while ambitious and complex,
was fundamentally executed as animplementation program.
Therevolvingloanfunds,the sole strategyto perpetuatethe

program beyond the initial grantaward period, did not attract

sufficient participants, and there is no plan to leverage the
Energize Phoenix brand for future energy efficiency activities or
policies. The programiswrapping up majoroperations, having
saved ssignificantenergy, created somejobs,and loweredthe
ongoing utility bills of many local businesses and residents.

APS continuestoofferitsincentive programsfornow,
although the Arizona Corporation Commission has plans to
re-examine its statewide energy efficiency policy. There is

arisk thatenergy efficiency programs may be scaled back
substantially. With the very significant achievements of
utility programs and the continuous improvements made
throughlessons learned, thiswould be a serious loss to utility
customers and industry jobs.

In this climate of financial uncertainty, informed policy options
and effective behavior change programs become vitally
important, as does detailed data analysis to identify the
opportunities for maximum return on every dollar invested.

Now is the time for cities and individuals to reduce carbon
emissions. The lessons and recommendations of Energize
Phoenix can help inform the path forward.

[11  Cooper, A. 2012. Summary of Ratepayer-Funded Electric Efficiency Impacts, Budgets and Expenditures. Institute for Electric Efficiency.

[2]  U.S. Department of Energy. 2009. Recovery Act: Energy Efficiency and Conservation Block Grants: Competitive Solicitation: Retrofit Ramp-up
and General Innovation Fund Programs. Funding Opportunity Announcement Number: DE-FOA-0000148.

[3] PerQ3,2010City of Phoenix Energize Phoenix Quarterly Progress Report to USDOE.

[4]  Most residents and organizations were eligible. However, initially, single-family homes were required to be homeowner-occupied. Also, as APS
had not launched a multi-family program, Phoenix needed to create programs to address that constituency.

[5]  USDOE determined that if Phoenix issued a rebate for a completed project contracted by a private individual or other entity, Davis-Bacon Act
wage rates and reporting requirements did not apply. However, if Phoenix contracted for the work, the requirements did apply.

[6] The National Establishment Times Series (NETS) database is a proprietary longitudinal database of business, job and economic data derived

from Dun & Bradstreetreports.

[7]  Spotlight on Portland, Oregon: Use Incentives to Get Attention and Encourage Deep Savings.

[8] Jayaweera, T., & Haeri, H. (2013). Uniform Methods Project: Methods for Determining Energy Efficiency Savings for Specific Measures; January

2012 - March 2013. doi:10.2172/1076653

[9]  Source: U.S. Energy Information Administration, Form EIA-861, “Annual Electric Power Industry Report.”

PACE ties energy efficiency loan payments to the property taxes on a property and, in owner-occupied situations, ensures that both the benefits
and costsofanupgradetransfertothe newownerintheeventofapropertysale. Greenleasesinclude provisionstoallowowners and tenants
tosharein utility savings. On-utility Bill Financing (OBF) provides upfront capital to perform upgrades and utilizes monthly utility billsas a
mechanism to collect loan payments.

[11] Blueprint for a Secure Energy Future. March 30, 2011.
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