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Examining Solar Energy in Oklahoma: A Study
Abstract

Thisreport serves as an overview of solar energy in Oklahoma with identification of current U.S.
market trends and future potential. States across the country with far less solar radiation than
Oklahoma have vibrant and lucrative solar markets. The U.S. solar industry generated $154
billionineconomic activityin 2016, andisonatrajectory that will far exceed that figure in the
comingyears. Oklahoma, withthesixthbest peaksunhoursinthenationaccordingtomany
reports, could and should have a substantial solar energy market.

The goal of this work product is to provide a better understanding of the possibilities solar
energy can offer, and thus, convey the strong message needed to change public opinion and
dispelmythsaboutsolar. Thefollowing quote providesaclearindication of the typeof
misconception that solar advocates often confront.

"One of the most persistent mythsis that much of the United States suffersaclimate too
cloudy forsolartobe effective. Thisisdispelled by the fact that Germany on average has about
asmuch solar resource as Alaska, and far less than the US average, but leads the world in total
solar capacity and "dominates the PV market" worldwide (NREL, 2011).”"

While misconceptions about solarare common nationwide, Oklahomaiscomprised of a
citizenrythatisdevoutly loyaltothestate’soiland gasindustry, whichmakesembracing
renewableenergy-whichsomeconsiderathreat-evenmorechallenging. Unfortunately,
renewable energy hasbeenhighly politicizedinthestate, sothefalseinformationthat mustbe
overcomeisnotinsignificant. Optimistically, thefactualdataremainsonthesideofsolar
energy. Like the abundant wind resource in the state, solar can work in tandem with
Oklahoma’snatural gas resources to provide affordable, clean energy for generations tocome.

Through fourkey sections, the study describes Oklahoma’s erratic history with solar, highlights
opportunitiestodevelop thestate’sindustry, illuminates the manywayssolar promotes
collaborationwithinandamongthesectors, andfinally, examinesandcomparesthesolar
industries of statesthatare politicallyand geographically similar to Oklahoma, withstatesthat
have far fewer peak sun hours, in order to underscore Oklahoma’s true potential. Indeed, when
one examines the solar irradiance maps included with this report, anyone with knowledge of
Oklahomawouldsaywithout hesitation, if those mapsillustrated untouched oiland gas
prospects, someone shouldaggressively pursue theseenergyassetsandleveragethemto
benefit both individual citizens and the state’s economy.

! Stephan Wayne Schmidt, Integrating Solar Energy and Local Government Resilience Planning, June 2014.
https://digitalcommons.calpoly.edu/cgi/viewcontent.cgi?article=2294&context=theses
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Citizensof thestateswithrobustsolarindustriesare enjoyinglucrative development

opportunities, increased jobs, lower utilitybills, andstronger, growingeconomies. Thisstudy
aims to compile therelevantinformation, and present itinastraightforward way to promote
andassistadvocatesandstate leadersinsuccessfully maximizing Oklahoma’ssolar potential.
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Oklahoma Solar Association

Formedin 2017, OSA’s mission is to educate and advocate for policies that support renewable
energy with a special focus on solar and its accompanying technologies. With collaborative
assistance and support of members, OSA promotes and protects solar and storage investments
andideasinOklahomaandbeyond. OSAmembersbelievesolarenergyholdsthe promise of
maintaining Oklahoma’s status as a world energy leader for generations to come.
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EXAMINING SOLAR ENERGY IN OKLAHOMA: A STUDY

Executive Summary

The purpose of this study is to examine solar opportunities in the state of Oklahoma.2 Solar
energy is a sustainable and sound long term investment with growth of the U.S. industry
predicted to reach $422 billion by 2022.

Therearefourprincipalsectionswhichinclude abrief History of solarenergy, Opportunitiesfor
itsfurther development, prospects for Collaboration, and a Comparison of other state’s solar

markets.

Thehistorysectiondescribestheadvent of solarasanenergysource throughpresentday.
Oklahoma once had aburgeoning solarindustry, but it dwindled for decades before resurfacing

in the last several years.

The Collaborationsection features the many waysstateshave leveraged solar energy to benefit
allareasofsociety. Fromhealthcare, education, andagriculture, togovernments, the military,
andthe corporate sector, other states have shown how increasing solar energy provides unique
educationalopportunities, resiliencysafeguards, lowerutilitybills, uniquewaystolower
greenhouse gas emissions and pollution levels, and programs that provide fair and equitable
access to all citizens. Voluminous examples exist for Oklahoma to follow. The spirit of
collaboration thrives in Oklahoma and with the addition of more solar energy opportunities,

citizens across all 77 counties have a chance to benefit.

The state of Oklahoma shows great promise to support a viable solar industry as discussed in
the Opportunities section. Oklahoma receives on average between 4.5 to 5.5 hours of peak

sunlight daily, making it one of the top states for average peak sunlight hours.3This gives the

2Seeattached images from National Renewable Energy Laboratory: Direct Normal Solar Resource of Oklahoma;
Global Horizontal Solar Irradiance; Solar Power Rocks, Oklahoma Solar Report Card.

3 Renogy, Average Peak Sun Hours by State, https://www.renogy.com/template/files/AverageYPeakYSunYhoursYbyY
State.pdf (last visited Sep. 1, 2018).


http://www.renogy.com/template/files/AverageYPeakYSunYhoursYbyY

State enormous potential for solar energy investment and production. Unfortunately,
regulatory barriers and the lack of clear legislative support have hindered the growth of the
solar industry in Oklahoma, causing the state to miss out on the economic benefits a strong
solar industry has provided many other states. Despite its vast solar energy potential,
Oklahoma ranks 42" in the nation for installed solar energy production with a generating
capacity of 45.91 MW.#Until a June 2018 Oklahoma Attorney General Opinion, a major driver
of residential solarsystems, third party power purchase agreements (PPAs), were thoughttobe
prohibited by state law.° The lack of clear policy on PPAs coupled with the state’s very limited
net metering laws Y which do not require utilities to credit solar power producers for excess
energy supplied to the grid Y resulted in the majority of the state’s solar capacity being
generated by utility scale facilities like OG&E’s Mustang and Covington solar power plants.®
Notwithstanding the lack of supportive state solar policies, the solar industry has already
invested over $56 million dollars in the state, supporting 739 jobs through 33 solar companies.
The recent AG opinion is a good step towards boosting the state’s solar industry, specifically
with distributed generation (small scale localized solar generation Y typically residential units). A
robust solarindustry will allow the State to diversify its energy portfolio and supply inexpensive

clean energy to the Southwest Power Pool. ’

Thestudyconcludeswiththe Comparisonsectionwhichhighlightsthebenefitsofclearand
supportivestatepolicy. Stateslike Georgia, Missouri, and Massachusettsare noteworthy
examples. Georgia has become a leader in solar power by installing 1,552.98 MW, a figure more

thanthirty three timesOklahoma’scurrentsolarcapacity.®Georgia’s $2 billionsolarindustryis

“Solar Energy Industries Association, Oklahoma Solar, https://www.seia.org/stateYsolarYpolicy/oklahomaYsolar
(last visited Sept. 1, 2018).

> Office of Attorney General State of Oklahoma, Attorney General Opinion 201885 (Jun. 26, 2018)
http://www.oag.ok.gov/Websites/oag/images/Documents/Opinions/AG/2018/AG%200pinion%202018Y5%20(TY
25).pdf.

8 Jack Money, NewsOK, OG&E brings a second solar generating facility online (Mar. 30, 2018, 5:00 AM),
https://newsok.com/article/5588946/ogeYbringsYaYsecondYsolarYgeneratingYfacilityYonline.

"Solar Energy Industries Association, Oklahoma Solar, https://www.seia.org/stateYsolarYpolicy /oklahomaYsolar
(last visited Sept. 1, 2018).

¥Solar Energy Industries Association, Georgia Solar, https://www.seia.org/stateYsolarYpolicy/georgiaYsolar (last
visited Sept. 1,2018).


http://www.seia.org/stateYsolarYpolicy/oklahomaYsolar
http://www.oag.ok.gov/Websites/oag/images/Documents/Opinions/AG/2018/AG%20Opinion%202018Y5%20(TY
http://www.seia.org/stateYsolarYpolicy/oklahomaYsolar
http://www.seia.org/stateYsolarYpolicy/georgiaYsolar

the result of a combination of generous net metering credits, a history of clean energy tax
creditsandcodified permissibilityof PPAs.°PPAsinthestate, allowconsumers (typically
residential consumers) toinstall solar systems at little tono cost, while reaping the benefits of
reduced electricity bills. Oklahoma’s neighbor, Missouri, has a $500 million solar industry that
has grown as the result of a Renewable Portfolio Standard law that requires 15% of the State’s
electricity production (with .3% from solar) come from renewable sources by 2021."9To meet
this RPS requirement several utilities offer rebates of up to $5,000 for customers looking to
install solar systems.'" The state also offers a property tax exemption for solar installations.
Massachusettsprovidesagreatexampleofhowastatewithlessaveragepeaksunlighthours
can grow a robust solar industry, through supportive state policies. Massachusetts’ $5.4 billion
solarindustryistheresultofstrongRPSlaws, generousnet meteringcredits, whichcanbe
carriedforwardonbillingcycles, state tax credits, valuable solarenergy certificates, property
tax exemptions, and sales tax exemptions. > The state is also home to several community solar
farmswhichallows groupsof people tocollectively benefitfromnet meteringandlower
electricity billswithout needing to purchase andinstall their ownindividual systems. Thismakes
solar power an option for customers who do not have the means to purchase or lease their own
solarsystems. Collectively, thesestatesprovide Oklahomawitharoadmaponhowtogrow

solar power within the state.

’SRG LLP, AWinfor Solar Energyin Georgia- SGR’s Sustainability Practice Group Instrumental in Passage of HB 57
(May 12, 2015), http://www.sgrlaw.com/pressYreleases/sgrYattorneysYcelebrateYenactmentYofYsolarYenergyYfreeY
marketYfinancingYactYofY2015/.
1:’ Solar Power Rocks, Missouri, https://solarpowerrocks.com/missouri/ (last visited Sept.1, 2018).

Id.
"2 solar Power Rocks, Massachusetts, https://solarpowerrocks.com/massachusetts/ (last visited Sept. 1, 2018).


http://www.sgrlaw.com/pressYreleases/sgrYattorneysYcelebrateYenactmentYofYsolarYenergyYfreeY
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EXAMINING SOLAR ENERGY IN OKLAHOMA: A STUDY

l. HISTORY OF SOLAR

Solar energy has had a multitude of uses in human history. During the Second Punic War
incirca212B.C., Archimedes is rumored to have reflected the sun off a parabolic mirror to set
enemy ships on fire."*Much later, Albert Einstein won the Nobel Prize in Physics in 1921 for his
1904workonthelawofthephotoelectriceffect. Butsolarenergytechnologydevelopment
actually beganin earnest during the Industrial Revolution, long before Einstein’s paper made
the process more widelyYunderstood. ' Significant contributions to solar development that
helpedlead toEinstein’s work came from French physicist Alexandre Edmund Becquerel, who is
credited for first discovering the photovoltaic effect in 1839, and New York based inventor
Charles Fritts, for installing the first rooftop solar array in 1883.1

By 1977 the U.S. Department of Energy launched the Solar Energy Research Institute, a
federal facility dedicated to harnessing power from the sun. The agency would later become
today’s National Renewable Energy Laboratory (NREL). Enthusiasm for solar energy research,
development, and deployment was at an all time high with President Jimmy Carter and his
administration publicly and financially supportingit. The Energy Tax Act of 1978 (ETA) offered
the commercial and residential versions of the investment tax credit (ITC) withup to $2,500to
thosewhoinstalledresidentialenergysavingdeviceslikewindandsolarbetween1977and
1986. The residential ITC expired as planned in 1985, while the commercial ITC was
continuously extended until it was made permanent in 1992. The effects of Carter’s policies

were noticed around the country, including in Oklahoma. A local paper backin 1985 highlighted

13 Zachary Shahan, A Brief History of Everything Solar, (Mar. 21, 2012),
https://cleantechnica.com/2012/03/21/historyYofYsolar/. See also Joseph Calamia, How Archimedes Burned Those
Ships, Mirror or Steam Cannon, (Jun. 28, 2010, 11:00 AM)
http://blogs.discovermagazine.com/discoblog/2010/06/28/howYarchimedesYburnedYthoseYromanYshipsYmirrorYorY
steamYcannon/#.W3i8tZNKjq0.

"u.s. Department of Energy, Energy Efficiency and Renewable Energy,
https://www1.eere.energy.gov/solar/pdfs/solar_timeline.pdf. (last visited August 9, 2018).

s History of Solar Power, Matthew Sabas, Febr. 18, 2016. (last visited August 9, 2018). See also Nikki Chua,
Edmond Becquerel: The Man Behind Solar Panels, (Jun. 16, 2016), http://solenergy.com.ph/solarYpanelYphilippinesY
edmondYbecquerel/.

https://instituteforenergyresearch.org/analysis/historyYofYsolarYpower/,(last visited August 9, 2018).


http://blogs.discovermagazine.com/discoblog/2010/06/28/howYarchimedesYburnedYthoseYromanYshipsYmirrorYorY
http://solenergy.com.ph/solarYpanelYphilippinesY

Oklahoma’s “rapidincrease” inthe number of solar businessesinthe state, specifically
featuring those owned and managed by women.'® As a result, solar panels could be spotted on
roofs in neighborhoods, and citizens joined together to promote an industry with much promise
for the future. Oklahoma’s burgeoning solar industry was complete with its own local chapter
of thenationaltrade group Solar Energy Industries Association (SEIA), whichwasbasedin
Norman and consisted of fifteen members in 1985. Unfortunately, that particular solar boom
was short lived. Soon after President Ronald Reagan’s inauguration, the panels on the White
House came down, followed slowly by panels across the country, and ultimately the policies
that put them there were permitted to expire. Public enthusiasm for solar energy seemed to
depart with President Carter amid waning worries about global energy supplies. An articlein
the San Diego Union Tribune lays out a timeline illustrating the connection between ownership
and control of renewables by large oil companies and the decline in solar between the advent
ofthecommercialindustryinthelateseventiesandtheplungeinthelateninetiesandearly
2000s.""Thearticle’sauthorargues that solar progress was effectively prevented by oil
companies that were heavily marketing oil while publicly denouncingsolar energy’s ability tobe
aviable, affordable energy source.
OklahomaleaderscircledbacktomakerenewablesapriorityagainduringGovernor
BradHenry’stenure, inan effort toassist the stateinrealizing NREL’s prediction that Oklahoma
could be the second largest wind provider by 2030.'8In May of 2008, Governor Henry signed an
Actthatwouldallowutilitiestorecoverinvestmentsmadeinwind transmission. Governor
Henryalsoacknowledged thestate’s desire to “harness every bit of capacity [it could] deliver to
the nation’sgrid”'?, referring to Oklahoma’s membership in the Southwest Power Pool. Today,
however, political party powers have shifted, and misunderstanding of the state’s production,

consumption, and opportunities for energy exportation are widespread.

16City Women's Jewelry Design Business a Gem, M.J. Deventer, (Aug. 28, 1985),
https://newsok.com/article/2119428/cityYwomensYjewelryYdesignYbusinessYaYgem.
17Tracy Emblem, How Big Oil Had Controlled the Solar Industry, (Apr. 17, 2011),
http://www.sandiegouniontribune.com/sdutYhowYbigYoilYhadYcontrolledYtheYsolarYindustryY2011apr17Ystory.html
'8 Oklahoma became the nation’s second largest provider of wind by capacity in January 2018.
https://www.ok.gov/portal/newsroom.php?news_id=418. https://newsok.com/article/5581518/oklahomaYmovesY
l;lr)\tano.YZYspotonrYwindeowechapacitinnYtheYnationYassociatioanays.

Id.


http://www.sandiegouniontribune.com/sdutYhowYbigYoilYhadYcontrolledYtheYsolarYindustryY2011apr17Ystory.html
http://www.ok.gov/portal/newsroom.php?news_id=418

Early in her tenure, Governor Mary Fallin introduced the “First Energy Plan.”2°Energy
from renewable sources was included, and an increase in solar energy development seemed
compatible with the plan. However, this theoretical compatibility did not materialize into
growth fortheindustry. Infact, theindustry’spotential took astep backward with the
enactmentofS.B. 1456, ameasure that allegedly aimed toprotect Oklahoma utility ratepayers
frombearing the burden of grid costsasmore solar DG systemswereaddedtohomes. The
argumentwasonesoundinginfairness-solar customerswouldeventually have littletono
electricitycosts, whilenon solarcustomerswouldbe payingforallinfrastructure maintenance
and upgrade costs. While a parity argument seems sound onits face, inreality, there were only
346 customerswithDGsystemsoutof theutility’smorethan843,000total customers. S.B.
1456 was dubbed the “Sun Tax” and led to confusion as to actual costs and even one’s ability to
installsolar. While the bill did become law, to be implemented, the specifics of the tariff had to
be approved by the Oklahoma Corporation Commission (OCC). Toimplement such a tariff, the
OCCrequired the utility to show that non-rooftop solar customers were subsidizing those with
rooftop solar, a proposition the utility could not prove with the data it put forth.2'S.B. 1456 is
still law in Oklahoma, however no regulated utility has been permitted to implement a tariff
underitbecausethedataactuallyshowthatarooftopsolarcustomerexportsmorevalueto
the gridand thus, the utility, than the utility’s cost to serve that customer, essentially proving
that customers with solar subsidize their non-rooftop neighbors, rather than the other way
around.

Il. SOLAR OPPORTUNITY IN OKLAHOMA

The state of Oklahoma has enormous potential to be a leader in solar energy
production. Globalsolarenergy productionisincreasing exponentially, anditisexpectedtobe

aleading source of energy by 2050.22With its improved technology, decreased cost, and near

2 0klahoma’s First Energy Plan. 2011.
https://www.ok.gov/governor/documents/Governor%20Fallin's%20Energy%20Plan%20Y%20Jan%202012.pdf.

2 paul Monies, Oklahoma Corporation Commission votes to turn down OG&E’s rooftop solar tariff plan, (Apr. 13,
2016, 12:00 AM), https://newsok.com/article/5491298/oklahomaYcorporationYcommissionYvotesYtoYturnYdownY
ogesYrooftopYsolarYtariffYplan.

Z|nternational Energy Agency, Technology Roadmap - Solar Photovoltaic Energy, 2014 edition, page 5.
http://www.iea.org/publications/freepublications/publication/TechnologyRoadmapSolarPhotovoltaicEnergy_2014
edition.pdf (last visited Sept. 1, 2018).


http://www.ok.gov/governor/documents/Governor%20Fallin%27s%20Energy%20Plan%20Y%20Jan%202012.pdf
http://www.iea.org/publications/freepublications/publication/TechnologyRoadmapSolarPhotovoltaicEnergy_2014

global availability, solarenergyis predicted toexceed wind generation worldwide withinthe
next decade. In the first quarter 2018, the U.S. installed more solar energy than any other
source of electricity.

Oklahoma currently ranks 6tin the nation for average peak sunlight hours, making it a
prime location for solar energy production and investment.? Unfortunately, regulatory and
legislative barriers, coupled withalack of state incentives and supportive state policies has left
Oklahoma behind most of the country. Despite its vast solar energy potential, Oklahoma only
ranks 42" in the nation in installed solar capacity.?* An increase in solar energy investment
would bring new businesses to the state, hundreds of jobs, and new technologies Y which will
attracttalentedprofessionals, increase taxrevenue, reduce energy bills, diversify the state’s
energy resources and economy, and benefit the environment. Oklahoma has long had an
energy-driven economy; investmentinsolar would allow the state toremain competitive as this

increasingly cheaper and cleaner form of energy becomes more widely adopted globally.

Solar Technology

Electricityisgenerated fromsunlightintwomainways: through photovoltaicsand
concentrated solar power. Concentrated solar power (CSP), also known as solar heating, is the
processof usingdirect sunlight tocreate high-temperature steamtodrive aconventional steam
turbine or other similar device which generates electricity.? Large concentrated solar power
plants may use hundreds or thousands of mirrors called heliostats to focussunlightontoa
central powertower. The powertowerisawater-filledboiler, whichwhenheatedbythe
concentrated beams of sunlight from the collective mirrors, creates the steam that flows to the

steam turbines to generate electricity. Theworld’s largest CSP installation, openedin2014in

2 Nebraska Energy Office, Comparison of Solar Power Potential by State,
http://www.neo.ne.gov/statshtml/201.htm (last updated Mar. 11, 2010).

Msolar Energy Industries Association, Oklahoma Solar, https://www.seia.org/stateYsolarYpolicy/oklahomaYsolar
(last visited Sept. 1, 2018).

Bsolar Energy Industries Association, Concentrating Solar Power, https://www.seia.org/initiatives/concentratingY
solarYpower (last visited Sept. 1, 2018).
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the Mojave Desert, is the Ivanpah Solar Electric Generating System, which generates 392 MW
of electricity Y enough electricity to power 140,000 homes.2¢

A much more common technology for converting sunlight into electricity is
photovoltaics (PV). Photovoltaicsconcernthe processof convertinglightinto the flow of
electrons through traditional solar panels. PV was first discovered over a hundred years ago in
1839, with thefirst solar panels capable of generating usable electricity in 1954.2 Today, PVisa
relativelycommontechnology, poweringdevicesassimpleasacalculatorandgenerating
electricity for millions of homes worldwide. The Energy Education Team from the University of
Calgary offers a helpful explanation for how PV systems work:

The light from the Sun, made up of packets of energy called photons, fallsontoasolar
panelandcreatesanelectriccurrent through aprocess called the photovoltaic effect.
Eachpanelproducesarelativelysmallamountof energy, but canbe linked together with
otherpanelstoproducehigheramountsofenergyasasolararray. Theelectricity
produced fromasolar panel (or array) isin the form of direct current (DC). Although
many electronic devices use DC electricity, including your phone or laptop, theyare
designedtooperateusingtheelectricalutilitygridwhichprovides (andrequires)
alternating current (AC). Therefore, in order for the solar electricity to be useful it must
firstbeconvertedfromDCtoACusinganinverter. ThisACelectricity fromtheinverter
canthenbe used topower electronics locally, or besentonto theelectrical grid for use
elsewhere. 28

%u.s. Department of Energy, Ivanpah Project Summary, https://www.energy.gov/|po/ivanpah (last visited Sept. 1,
2018).

7 solar Energy Industries Association, Photovoltaic (Solar Electric), https://www.seia.org/initiatives/photovoltaicY
solarYelectric (last visited Sept. 1, 2018).

% Univeristy of Calgary, Photovoltaic System, https://energyeducation.ca/encyclopedia/Photovoltaic_system (last
visited Sept. 1,2018).
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Diagram of a typical crystalline silicon solar cell. To make this type of cell, wafers of high-purity silicon are
“doped” with various impurities and fused together. The resulting structure creates a pathway for
electrical current within and between the solar cells.?’

In addition to the solar panels, a typical PV installation consists of several vital
components collectively referred to as the “balance of system” or BOS.3°These components
include wiring, inverters, disconnects, combiners, circuit breakers, racking and tracking mounts,
andelectricmeters. Thesolarpanelitselfismadeupof solarcellsmade of semiconducting
materials, such assilicone. These cellsare incasedin protective materials to shield them from
environmental elements. The solar cells capture light and convert photons from the sun into
electricity using the photovoltaic effect (see above diagram). The electricity created by the solar
cellsisdirect current (DC) andaninverterisused to convertit toalternating current (AC) which
is the type of current generated by power plants and used in homes throughout the U.S.3'Solar
panels are mounted on “racks” (also referred to as racking) which can be affixed to rooftops or
theground. Theserackspositionsolarpanelsinawaythatachievesthebest sunexposure

throughout the day for the region. Complex and more expensive racking systems “track” the

# https: //www.seia.org/initiatives/ photovoltaicYsolarYelectric

0 Univeristy of Calgary, Photovoltaic System, https://energyeducation.ca/encyclopedia/Photovoltaic_system (last
visited Sept. 1,2018).

7 1d.
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sun through motors and sensors to increase efficiency and electrical output. Circuit breakers
provide protection against surges orincreasesin current. Electric meters are used to measure
the amount of electricity being produced by the system and, if connected, fed into the utility
electricgrid. Abi-directionalmeterisusedbytheutilitycompanytodeterminehowmuch
electricitythecustomerwiththesolarinstallationisusingfromthegridandhowmuchthe
electricity the customeris providing to the grid. Typically, a utility company will credit the
customer’s account for the electricity they provide the grid, reducing the customer’s electric bill
through aprogram called net-metering. Net-meteringisdiscussedin more detailinsubsequent
sections.
Advances in solar technology

Thefirst silicone solar panel capable of producing enough useable electricity to power
everydayelectricalequipment wascreatedin 1954andonlyachieved4%efficiency. This
efficiency percentage relates to the sunlight that shines on a solar cell that is converted into
electricity. “Improving this conversion efficiency is a key goal of research and helps make PV
technologies cost-competitive with conventional sources of energy.”32Since 1954, there have
beensignificantadvancesinsolarcelltechnologywhichhaveledtogreatimprovementsin
conversion efficiency and reductions in solar cell cost. The 1980s saw efficiency for silicone
solarcellsriseto20%, then27.6%by2018. The technology’s theoretical maximumis 29%
efficiency, however, other, moreexpensivematerialsareusedtocreatesolarcellssuchas
semiconductors composed of indium, gallium, germanium, and phosphorus. These materials
haveallowedresearcherstoachieve 46%efficiencyasof2018.33Increasesinefficiency,
coupledwithadvancesinmanufacturing, haveledtoamorethan60%reductionincostof PV
systems over the past decade which has led to exponential growth in PVinstallations.34In 2008,

electricityfromsolarpanelscost $8.82/watt. TodayintheU.S., afterdeductingthethirty

32 National Renewable Energy Laboratory, Best Research-Cell Efficiencies

https://www.nrel.gov/pv/assets/images/efficiencyYchartY20180716.jpg (last visited Sept. 1, 2018). 3

National Renewable Energy Laboratory, Best Research-Cell Efficiencies
https://www.nrel.gov/pv/assets/images/efficiencyYchartY20180716.jpg (last visited Sept. 1, 2018).

Hsolar Energy Industries Association, Photovoltaic (Solar Electric), https://www.seia.org/initiatives/photovoltaicY solar-
electric (last visited Sept. 1, 2018).
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percent federal taxincentive, that cost isdown to $3.14/watt. 3> Thisaverage cost hasbecome
competitive with standard electricity service. As traditional electricity generation continues to
increase, renewables are proving to be winning the cost competition now more than any time
in modernhistory.

Advances in solar cell technology have not been limited to just efficiency and
manufacturing; companiesare now aiming tomake the technology more functionaland
aesthetically appealing toconsumers. In October of 2016, Tesla corporationunveiled the Tesla
Solar Roof with the aim of making solar panels more affordable and more visually appealing, by
mimickingthe look of traditional roof tilesandsingles. Tesla’s Solar Roof costs $21.85 per
squarefoot, comparedtotraditional asphaltshingleswhichrangeinpricefrom$3YS5per
square foot.3¢While Tesla solar tiles cost more than traditional shingles, the savings consumers
realize from purchasing less power from the grid (or in some cases, receiving credits for excess
generation), brings the cost of the roof in line with that of traditional roofs. Additionally, Tesla
hasdevelopedalithium-ionbatteryknownasthe Powerwallwhichcanstoreexcesssolar
electricitythatisproducedduringdaylighthourstobeusedatnight; enablingahometobe
completely offYgrid.?”

Distributed Generation vs. Utility Scale

Electricity made using solar energy is primarily distributed in two ways: distributed
generation (DG)orutilityscalegeneration. Distributedgenerationisthe generationof
electricity at or near where the electricity will be used. 38 This typically means the power is
generated for single homes, businesses, schools, or a small grouping of structures at or very
nearthesource.However,DGsystemscanalsobeconnectedtotheelectricutilitygridto
provide excess power to neighboring customers. Technologies that support DG include: solar

panels, wind turbines, and fossil fuel generators. Large DG systems can be used commercially

¥ sara Matasci, Solar News, How Much Do Solar Panels Cost in the U.S. in 2018? (Aug. 4, 2018),
https://news.energysage.com/howYmuchYdoesYtheYaverageYsolarYpanelYinstallationYcostYinYtheYuYs/.

36Tesla, Solar Roof, https://www.tesla.com/solarroof (last visited Sept. 1, 2018).

37Tesla, Powerwall, https://www.tesla.com/powerwall (last visited Sept. 1, 2018).

38 EPA, Distributed Generation of Electricity and its Environmental Impacts,
https://www.epa.gov/energy/distributedYgenerationYelectricityYandYitsYenvironmentalYimpacts (last visited Sept.
1, 2018).
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andincludetechnologiessuchascombinedheatandpowersystems, hydropower, biomass
combustion, municipal waste incineration, fuel cells fired by natural gas or biomass, and large
back-upgenerators. Useof DGsystemsinthe United Stateshasgrownrapidly overthelast
decade with more than 12 million DG unitsinoperation. DG units produce onesixth of the
electricity generated by large centralized power plants.3* The value of DG systems varies from
statetostateasthesesystemsareregulatedonlocalandstatelevels. Asevidencedinthe
Comparisonsection of thisstudy, stateswith favorable DG policieshave seenthesystems
deployedin great numbers due to their ability to lower or eliminate utility costs. Proponents of
DG view it as away toincrease generation capacity locally while reducing peak demand strain
ontheelectrical grid asawhole. DG electricity is generated and consumed locally so it does not
require theexpansive transmission network necessitated by centralized power plants. The U.S.
Energy Administration estimates that “electricity transmissionand distribution losses average
about 5% of the electricity that is transmitted and distributed annually in the United States. 4
By producing electricity onsite, DG consumers are collectively saving millions of dollars in lost
electricity.

Utility-scalerefersto large scale power generation, where acentral power plant provides
electricitytomanydistantconsumerswhoareconnectedtoitviathetransmissionlinesofa
powergrid.“'Commontypesofutility-scalesolar power plantsinclude concentratedsolar, large
photovoltaic (PV)panelarrays, andconcentrated photovoltaics. ComparedtoDG, utility-scale
solar power plantsare typically much largerinsize, with generation capacitiesin the megawatt
range, where the electricity producedis sold wholesale to utility companies. Power generated
by utility-scale solar has a fixed price, making it an appealing source of electricity to utility
companies during peak demand periods. North America’s peak demand periods take place in

the afternoon during the summer months when air conditioning units and other electronics are

39
Id.

“u.s. Energy Information Administration, Frequently Asked Questions, How much electricity is lost in transmission

and distribution in the United States?, https://www.eia.gov/tools/faqs/faq.php?id=105&t=3 (last visited Sept. 1,

2018).

4 EPA, Centralized Generation of Electricity and its Impacts of the Environment ,

https://www.epa.gov/energy/centralizedYgenerationYelectricityYandYitsYimpactsYenvironment (last visited Sept. 1,

2018).
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running at both businesses and residences. Additional electricity is needed on the grid during
these times, soutility companies burnmore fossil fuels, which fluctuateinpricebasedon
demand. The higher the demand, the higher the price. Coincidently, theafternooniswhensolar
panels have the greatest sun exposure, generating the most electricity at the same time the
market price forelectricityisatits highest. Robust utility-scale solar power plants help offset
the use of fossil fuels, which have fluctuating prices, potentially lowering the rate the utilities
charge the consumer.

Therehasbeena lot of discussionamong advocates of solar power about whichform of
generation, DG or utility-scale, will best aid in the continued expansion and adoption of solar
powertechnologies. Utility-scalesolarpowerisleadingthewaynationallywithnearly53
gigawatt hours of electricity produced, compared toonly 24 gigawatt hours of solar DG
electricity producedin 2017.420ne of the main drivers for wider adoption of utility-scale solar
power generation is the Public Utilities Regulatory Policies Act (PURPA) of 1978. The act was
passed by Congress with the aim of encouraging investment in alternative forms of energy and
toincrease competition among electric utilities and producers. To spark competition, the Act
created Qualifying Facilities (QF) which are “Federal Energy Regulatory Commission approved
electric generating facility(ies) that fallinto one of two categories (1) Small power producers,
whicharegeneratingfacilitiesof S0MW or lesswhose primaryenergysourceisarenewable
resource, biomass, waste, or geothermal; and (2) Cogeneration facilities, which sequentially
produceelectricityandanother formof useful thermalenergy.”#Theactallows these facilities
toconnect tothe grid and requires that the utility companies purchase the energy and capacity
of these facilitiesatavoided cost. “Avoided cost iswhat it would have cost the utility to
generate or contract for the energy and capacityin the absence of the qualifying facility.”#Due

torecentreductionsinthepriceforsolar power, solar power cannowbegeneratedforless

“2y.s. Energy Information Administration, Electric Power Monthly, Table 1.1.A. Net Generation from Renewable
Sources: Total (All Sectors) (Aug. 24, 2018),
https://www.eia.gov/electricity/monthly/epm_table_grapher.php?t=epmt_1_01_a.
“solar Energy Industries Association, PURPA 101, https://www.seia.org/sites/default/files/2018Y08/SEIAYPURPAY
14 01YFactsheetY2018YAugust.pdf (last visited Sept. 1, 2018).
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thanautility’savoided cost, makingsolar farmsabetterinvestment for developers. PURPA s
therefore predicted to be a huge driver in utility-scale solar plants.*

DG, ontheotherhand, isheavilydependentuponstate policies. Netmetering laws,
power purchase agreements, Renewable EnergyPortfolio lawswithsolar carve outs, tax
incentives, rebates, and Solar Renewable energy certificates are allexamples of state policies
thatreduce the cost of residentialand commercial DG systems. These policiesand their
ramificationonastate’ssolarindustry arediscussedin greaterdetailinthe Comparisonsection.
Solar Industry and Solar Infrastructure: Global Overview

NearlyallnationshavesignedontoandsupporttheParisClimate Agreementwhich
aims to keep any increase in global temperature this century below two degrees Celsius.# The
scientificcommunityhasdeterminedthatariseinglobaltemperatureabove twodegrees
Celsius would increase heat waves, create larger rain storms, and cause dangerous rises in sea
levels.# Despite the widespread support of the Agreement, the U.S. announced that it would
pull out of the Paris agreement effective 2020.48Spurred by this desire to curb global warming,
many nations have turned to renewable sources of energy to cut downon the release of
greenhousegassesintotheatmosphere. ChiefamongtheseenergysourcesisSolar. Global
solar power installations have been growing almost exponentially for the past decade as the
costforsolarhasdecreased. In2017theglobalsolarmarketgrewby29.3 percent, withthe
worldadding98.9gigawattsof newsolar powercapacityforatotalcapacity of 405 GWasof
the end of 2017.4°China is the world’s leading nation in solar power installations, having added
52.8 GWin 2017, or 53% of the global share. For comparison, the United States, in second
place,added 10.6 GWofnewsolarin2017.Indiacameinthirdwith9.6 GWinstalled.>°

“ Chris Warren, Green Tech Media, Once an Obscure Law, PURPA Now Drives UtilityéScale Solar. Regulatory
Conflict Quickly Followed (Feb. 23, 2017), https://www.greentechmedia.com/articles/read/purpaYisYcausingY
conflictYinYmontana#gs.p89a0FI.
“United Nations Framework Convention on Climate Change, The Paris Agreement, https://unfccc.int/processYandY
meetings/the-paris-agreement/the-paris-agreement (last visited Sept. 1, 2018).
“"Bob Silberg, NASA’s JPL, Why a half-degree temperature rise is a big deal (Jun. 29, 2016),
https://climate.nasa.gov/news/2458/whyYaYhalfYdegreeYtemperatureYriseYisYaYbigYdeal/.
“® https://www.theatlantic.com/science/archive/2017/11/syriaYisYjoiningYtheYparisYagreementYnowYwhat/545261/
“Yale E360 Digest, The World Added Nearly 30 Percent More Solar Energy Capacityin2017 (Mar. 19, 2018)
Qottps: //e360.yale.edu/digest/theYworldYaddedYnearlyY30YpercentYmoreYsolarYenergyYcapacityYinY2017.
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Solar Industry and Solar Infrastructure: National Overview and Growth
ThesolarpowerindustryintheUnitedStatesisaflourishingbusinessmadeupofover
9,000companiesproviding nearlymore than 350,000 Americanjobsin2016.°'Infact, more
people in the United States work in solar energy thanin coal, gas, and oil combined.>2Congress
passedthe EnergyPolicy Actin2005 which created a 30%investment tax credit (ITC) on
residential and commercial solar power systems. This investment tax credit has been extended
tocoversolarprojectswhichwillbe completedbytheendof2023. Thistaxcredithasbeen
championedasoneofthemostimportantfederal policiestopromotethegrowthoftheU.S.
solarindustry. Inthelastdecadesincethecreationofthecredit, solarhasexperienced “an
annual average growth rate of 59%.”>3 The tax credit was a way to help offset the large financial
cost of solar power installations when the technology was new and expensive - bringing
stability and growth to the market. Since 2010, the cost toinstall solar in the United States has
decreasedbymorethan70%. Thisreductionincost coupledwiththelTChashelpedleadthe
industrytoover1.7millionsolarinstallationsinthe U.S.>Today, theU.S. has56 GW of total
solarcapacity, accountingfor2%ofallelectricitygeneratednationally. Thisisenoughelectricity
to power 10.7 million homes. Growth has continued into 2018, with the U.S. market installing
2.5GW of solar PVin the first quarter of 2018, 57% percent of which were from utility-scale PV
systems. During this quarter, “55% of all new electric generating capacity brought onlinein the
U.S. came from solar - the second consecutive quarter in which solar accounted for the largest
share of new capacity additions.”>>With solar accounting for at least 30% of all new electricity
installed during the past three years, the U.S. ison track to double its PV capacity within the

next fiveyears.>®

> Niall McCarthy, Forbes, Solar Employs More Peoplein U.S. Electricity Generation Than Oil, Coal, And Gas
Combined (Jan. 25, 2017, 8:30 am), https://www.forbes.com/sites/niallmccarthy/2017/01/25/uYsYsolarYenergyY
5e2mplostmorereopleYthanYoichoalYandYgasYcombineinnfographic/ #1f8d3a6d2800.

Id.
3Solar Energy Industries Association, Solar Industry Research Data, https://www.seia.org/solarYindustryYresearchY
data (last visited Sept. 1, 2018).
*1d.
*Solar Energy Industries Association, Solar Market Insight Report 2018 Q2, https://www.seia.org/researchY
gﬁesources/solaerarketYinsightYreportY2018Yq2 (last visited Sept. 1, 2018).
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More Workers In Solar Than Fossil Fuel Power Generation

Employment in energy generation by source in the U.S. in 2016

Solar 373,807

Natural Gas 12,840 Oil & Petroleum

Fossil Fuels 8?:?35 52125 187,117

36,117 Advanced Gas

Wind 101,738
Nuclear - 68,176
:O:tagzc@ts Source: U.S. Department of Energy FOl'bES statista 5

Source: NiallMcCarthy, Forbes, Solar Employs More Peoplein U.S. Electricity Generation Than Qil, Coal,
And Gas Combined (Jan. 25, 2017, 8:30 am), https://www.forbes.com/sites/niallmccarthy/2017/01/25/uY
sYsolarYenergyYemploysYmoreYpeopleYthanYoilYcoalYandYgasYcombinedYinfographic/#1f8d3a6d2800.

Solar Industry and Solar Infrastructure: Oklahoma Overview

Oklahoma has long had an energy driven economy. As recently as 2012, roughly one fourth of
all jobsin thestate had some connection, directly orindirectly, to the energy industry.>” While
theoilandgasindustryhasdominated theenergylandscape for decades, wind powerhas
recentlybecomeatremendoussourceofenergyandinvestment forthestate. With7,495
megawatts of installed wind power capacity at the end of 2017, Oklahoma became the second
largest producer of wind power electricity in the country.>®Building upon the success of the
State’sembraceofrenewablewindenergyandinkeepingwithitsestablishedstatusasan
energy state, Oklahoma has great potential to be a leader in solar power. Various studies have

estimated that Oklahomaisranked anywhere from 6t"to 8™inthe nation foraverage peak

>’ Joe Wertz, State Impact Oklahoma, Oil, Gas and What a ‘Boom’ Mean to Bi-¢Energy Oklahoma (Jan. 19, 2012),
https://stateimpact.npr.org/oklahoma/2012/01/19/oilYgasYandYwhatYaYboomYmeansYtoYbigYenergyYoklahoma/.

> Jack Money, NewsOK, Oklahoma moves into No. 2 spot for wind power capacity in the nation, association says
(Jan. 31, 2018), https://newsok.com/article/5581518/oklahomaYmovesYintoYno.Y2YspotYforYwindYpowerYcapacityY in-
theYnationYassociationYsays.
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sunlight hours, giving the state great potential toharnessenergy fromthesun.’*Whilesun
exposurein Oklahomais some of the bestin the nation, the state fallsbehind most of the
countryininstalledsolarcapacity. Oklahomacurrently has45.91 MW of installed solar capacity,
ranking it 42" in the nation for installed capacity.®® This places it behind states like
Massachusetts (2,138 MW), Georgia (1,553 MW), and New Jersey (2,447 MW) who do not
receivethesamelevelsofsunexposure, ranking 18t 10t and 20t"respectivelyinaverage
peaksunlighthours.®"However, therewassignificantsolarinvestmentinOklahomaduring
2017, where Oklahomaranked 30t"in the nation forinstalled solar capacity for theyear.
Oklahomainstalled 27.8 MW of solar energy in 2017, which is more than half of its total
generatingcapacity of45.9MW.%2While thestate lagsbehindmost of the countryintermsof
itsembraceof solar, over $56 million hasbeeninvestedinsolarinthestate, leadingto739
jobs, 33 solar companiesin the state, and enough electricity to power 5,699 homes.% The state
recently saw the completion of Oklahoma Gas and Electric’s (OG&E) 10 MW solar power plant
in Covington, OK,%following their 2 megawatt solar pilot program at their Mustang site. This
Covingtonplant provides more than a fifthof Oklahoma’s total solar power generating capacity.
OG&E created a program to allow its customers to purchase the power generated by the facility
atafixedrate for the life of the plant. Oklahomans responded eagerly; the program was quickly
oversubscribed, meaning more people were interested in paying extra for solar energy than the
project could provide. This type of utility program affords consumers an opportunity to support

and consume renewable solar energy without having solar panels installed on their property. %

> Nebraska Energy Office, Comparison of Solar Power Potential by State,
http://www.neo.ne.gov/statshtml/201.htm (last updated Mar. 11, 2010).

golar Energy Industries Association, Oklahoma Solar, https://www.seia.org/stateYsolarYpolicy/oklahomaYsolar
(last visited Sept. 1, 2018).

¢! Nebraska Energy Office, Comparison of Solar Power Potential by State,
http://www.neo.ne.gov/statshtml/201.htm (last updated Mar. 11, 2010).

8250lar Energy Industries Association, Oklahoma Solar, https://www.seia.org/stateYsolarYpolicy/oklahomaYsolar
(last visited Sept. 1, 2018).

*1d.

64JackMoney, NewsOK, OG&E brings asecondsolar generating facility online (Mar. 30,2018, 5:00 AM),
https://newsok.com/article/5588946/o0geYbringsYaYsecondYsolarYgeneratingYfacilityYonline.

%0GE Energy Corp., Solar Power, https://www.oge.com/wps/portal/oge/saveYenergy/SolarYPower/ (last visited
Sept. 1, 2018).
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ThesolarindustryhasnotbeenassuccessfulinOklahomaasithasbeeninotherstates
duetoalackofsupportivesolarpolicies at the state level aswellaslingeringregulatory
barriers. While Oklahoma law allows for net-metering, utilitiesare notrequired topurchase net
monthlyexcessgeneration fromcustomerswhohaveDGsolarsystems. Net-meteringisa
billing program that allows a DG solar customer to receive a credit for electricity provided to
the utility’s grid when the customer is generating more electricity than he or she needs at that
time. This credit can then be applied to the electricity that the customer purchases from the
utilitywhenthesolar panelsarenot producingenoughelectricity tomeet the customer’s
demand. Under Oklahoma’s net metering policy, if the customeris producing more electricity
thanheorsheisusinginagivenmonth, theexcesselectricitygoesbacktotheutility’sgrid,
with no compensation to the customer. Policies like Oklahoma'’s, severely limits the financial
benefitsasolar DG systemcould provide. Fair net-metering policies canlead toathriving state
solarindustry. On the otherhand, negative changes to existing net-metering policies canalso
damage a productive solar industry. One such idea introduced by utilities that has become a
national trendis the theory of cost shifting. Utilities have indicated that when too many of their
customersinstall solar, it causes a “cost shift” of grid maintenance and operating expenses,
whereinthe utility and non-solar customersare solely responsible for grid costs. Since aportion
of grid maintenanceis allocated to each customer’s utility bill, utilities argue the cost-shift
theoryisespeciallytruewhenitssolar DG customersgenerateallof theirownpower, which
resultsinazeroelectricbill. Thesebadpoliciescanand have caused markeddeclinesina
state’ssolarindustry. Nevada provides one such example, as noted in a piece by the Brookings
Institutionthatemphasizedhow fairnet-meteringpoliciesactuallyworktobolstersolar
development in a state.

Most glaringly, the local utility in Nevada successfully wielded the cost-shift theory
last winter to get the Nevada Public Utilities Commission todrastically curtail the
state’s net-metering payments, prompting Solar City, Sunrun, and Vivint Solar—
the state’s three largest providers of rooftop panels—to leave the Nevada
marketentirely. Theresult: New residentialsolarinstallation permits plunged 92
percent in Nevada in the first quarter of 2016.%¢

% Mark Muro and Devashree Saha, Rooftop Solar: Net metering is a net benefit, (May 23, 2016)
https://www.brookings.edu/research/rooftopYsolarYnet-meteringYisYaYnetYbenefit/.
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Permits issued for Nevada residential PV by service territory
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Inadditiontoitsrestrictive net-metering policy, Oklahomahasnot had a clear policy for
third-party solar power purchase agreements, until recently. A solar power purchase
agreement (PPA)isafinancialagreementwhereathird-party “developerarrangesforthe
design, permitting, financing andinstallation of asolar energy systemonacustomer’s property
atlittle tonocost.”%” This third-party developer owns the solar system on the property and sells
thecustomertheelectricity thatisproduced fromthesolarpanelsatarate lowerthanthe
utility retail rate. The developer thenreceives the credits that the solar system receives from
the utility company when it provides excess electricity to the grid. Additionally, the developer
receives available tax credits and incentives from the system. Customers benefit by paying a
reduced rate for electricity while avoiding paying thousands of dollars to install a rooftop solar
system.PPA’scanrangefrom10to25yearsinduration, whereattheendofthecontract, the
customer can either purchase the solar system themselves, extend the agreement, or have the
developer remove the equipment.®0n June 26, 2018 the Oklahoma Attorney General released
an opinion addressing power purchase agreements and third-party ownership of DG sources.

The opinion is below:

5 Solar Energy Industries Association, Solar Power Purchase Agreement, https://www.seia.org/researchY
resources/solarYpowerYpurchaseYagreements (last visited Sept. 1, 2018).
68
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1. The permissibility of a third-party owned distributed generation source depends on whether
thesourceisoperatinginunincorporatedor incorporated areas of the State of Oklahoma:

a. If thedistributed generationsystemisoperatedinanunincorporatedareapursuant toa
power purchase agreement, the third-party owner would be a “retail electric supplier” and
prohibited by the Retail Electric Supplier Certified Territory Act from providing retail electric
service in the certified territory of another retail electric supplier. See 170.5.2011, § 152.25.

b. If thedistributedgenerationsystemisoperatedinanunincorporatedareapursuanttoalease
agreement, the third-party owner would not be a “retail electric supplier” subject to the Retail
ElectricSupplier Certified Territory Act. See 170.5.2011,§ 152.25. However, the question of
whetheraspecificcontractualarrangementisatrueleasewilldependonthetermsofthe
contract and is beyond the scope of this opinion.

¢. Adistributedgenerationsystemoperatedinanincorporatedareapursuanttoeitheralease
orapower purchaseagreementislawful, butamunicipal franchise maybe requiredif
municipalstreetsorotherpublicwaysareusedtooperateormaintainthefacilities. See Okla.
Gas & Elec. Co. v. Total Energy, Inc., 1972 OK 10S, ¢ 33, 499P.2d 917, 922.

2. A third-party owned distributed generation facility would be a small power producer or
cogeneratorwithinthe meaningof OAC 165:40solongasitisqualifiedunder the Public Utility
Regulatory Policies Act and is not more than 508percent owned by an electric utility. See 16
U.S.C. §796(17)(C), (15)(B); 18 C.F.R. Part 292; OAC 165:40¢1¢2.

SecretaryMichaelJ. TeagueA.G. OpinionOklahoma Officeof the Secretaryof Energy &
Environment Page 11

3. Under the Public Utility Regulatory Policies Act and rules promulgated by the Oklahoma
Corporation Commission, electric utilities are required by the Federal Energy Regulatory
Commissionand the Oklahoma Corporation Commission toaccept power from qualified small
power producers and cogenerators, to the extent that they are qualified under the Public Utility
RegulatoryPolicies Actandarenot more than50percent ownedbyanelectricutility. 16U.S.C.
§ 824a03, 796(17)(C), (18)(B); 18 C.F.R. Part 292; OAC 165:4001¢2.

4. If a third-party owned distributed generation system is a qualified small power production
facility or cogeneration facility under the Public Utility Regulatory Policies Act, see 16 U.S.C. §
796(17)(C), (18)(B); 18 C.F.R. Part 292, the third-party owner would not be a “utility” under
Oklahoma Corporation Commission rules. See OAC 165:356291(a).®®
Thisisapotentialsignificantvictoryforsolarpowerinthestateof Oklahoma. Priortothis

opinion, it was widely believed that third-party ownership of solar DG systems was prohibited
byOklahoma’sRetail ElectricSupplierCertified Territory Actandseverely limited by Oklahoma
CorporationCommissionRule 165:40Y5Y7(a) whichstatesthatforaproducerofelectricity that
will beinterconnected with the utility grid, that “producer will, except asotherwise noted,

design, construct, install, own, operate, andmaintain allequipment required togenerate and

% Office of Attorney General State of Oklahoma, Attorney General Opinion 2018¢5 (Jun. 26, 2018)
http://www.oag.ok.gov/Websites/oag/images/Documents/Opinions/AG/2018/AG%200pinion%202018Y5%20(TY
25).pdf.
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deliver energy and/or capacity.”’?Since the customer (owner of the property with the solar
system) did not own the solar equipment, he would not qualify as a producer able to connect to
thegrid. Thisclarification by the Attorney Generalis likely tolead tosignificant solarinvestment
in thestate.
Opportunities for Solar in the Southwest Power Pool

The Southwest Power Pool (SPP) is a Regional Transmission Organization (RTO) that lies
within the Eastern Interconnection and serves fourteen states, including all of Oklahoma and
Kansas, andportionsof NewMexico, Texas, Arkansas, Louisiana, Missouri, Montana, North
Dakota, South Dakota, Minnesota, lowa, Wyoming, and Nebraska. Asan RTO, the SPP monitors
and coordinates the electric grid to ensure demand is being met and oversees the wholesale
powermarketwithinitsterritory. Putsimply, the SPPmanagesthe energy marketforthe
region with the goal of purchasing electricity from the least expensive source connected to the
grid tomeet demand. The largest component of total wholesale electricity costs are energy or
fuel costs, which represented nearly 98 percent of SPP’s total costs in 2017.7' For example, in
2017therewasa14%increaseinthecostfornaturalgaswhichledtoanoverall7%increasein
wholesaleelectricityprices.”?Solar powerwithinthe SPPcanplayavitalroleinhelpingto
reduce fuel costs, thus lowering the wholesale market price of electricity within theRTO. Solar
power has fixed costs throughout the life of the facility. Lazard, aprominent financial advisory
and asset management firm, released a levelized cost of energy (LCOE) analysis for 2017 which
found that the LCOE for utility-scale solar electricity fell from $178/MWh in 2009 to $50/MWh
in2017.73Forcomparison, the LCOE fromNatural Gaspower plantswas $60/MWh, andfrom
coal plants $102/MWhin 2017.74There are even examples of utility-scale solar projects that

haveenteredbidsaslowas$19.90/MWhfornewsolar.””Themaintakeawayisthatsolarhas

©OAC 165:40Y5Y7(a).
" Southwest Power Pool, State of the Market, page 2,
https://www.spp.org/documents/57928/spp_mmu_asom_2017.pdf.
72

Id.
;i lvioMarcacci, Forbes, CheapRenewables Keep PushingFossil Fuels Further Away FromProfitability - Despite
Trump’s Efforts (Jan. 23, 2018, 8:00 am) https://www.forbes.com/sites/energyinnovation/2018/01/23/cheapY
;gnewablesYkeeprushinngossilquelefurtherYawayYfromYprofitabilitdeespiteYtrumpsYefforts/ #2a96bc936ce9.

Id.
7 public Service Company of Colorado, 2017 All Source Solicitation 30eDay Report (Dec. 28, 2017),
https: //www.documentcloud.org/documents/4340162YXcelYSolicitationYReport.html.
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.

becomeacheaperformofenergythancoalandnaturalgas. Should Oklahomatake stepsto
realizeits solar energy potential, there is great opportunity forinvestmentin the state by solar
producersandutility companies, especially considering Oklahoma’s proximitytolarger
population centerswith the SPP. New solar capacity within the state thatisinterconnected with
SPP will be the cheaper alternative, and thus will have the most demand, compared to the fossil
fuelsinthe SPP energy marketplace. Thiswill provide a lucrative opportunity for developers
andincrease state taxrevenue, all while reducing carbonemissions and benefiting the

environment.

COLLABORATION

Solar energy has wide applicability and ample opportunities for growth asanindustry. It
canbenefitvirtuallyanyonewhouseselectricityandisalreadyusedtoachieveanumberof
goalsinboththe privateand publicsectors. Solarenergy reduces utility bills, enhances
resiliency and emergency preparedness, increases students’ interest and understanding of
technology and STEM:-related fields, decreases toxic and expensive environmental emissions,

and provides endless opportunities for collaboration and cost savings among various industries.

Solar in Schools

There are many noteworthy examples of collaboration in the national solarindustry that
Oklahoma could follow to develop its own sustainable, productive state solar industry. Among
themis the use of distributed solar PV installations on schools, which has been widely studied
and duplicated and delivers an array of community benefits. Included with the installation of a
PV system onaschool, comes an informative science and technology curriculum that provides
students of varying ages hands-on instruction on an innovative topic with relevance to fields
other than solar. Students across the state could be acquiring a comprehensive understanding
of solar energy beginning in elementary school. With a major shortage of candidates for STEM

jobsin the state,’®the knowledge base and workforce this kind of opportunity could develop is

" see C. Shay Braun, Point of View: Greater STEM Funding Needed in Oklahoma, (Apr. 13, 2018, 12:00 AM),
https://newsok.com/article/5590709/pointYofYviewYgreaterYstemYfundingYneededYinYoklahoma. See also Brianna
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extremely promising. Solarisa particularly unique opportunity for students to work with energy
technology because of its practicality. Unlike wind turbines or oil rigs, which cannot be installed
on the rooftop of a school.

Byfarthe preeminentsourceforinformationforschoolsolarprojectsistheSolar
Energy Industries Administration’s (SEIA) Solar in Schools report, which was last released in
November 2017.77 Included is an overview of relevant topics discussed in the report, however
the authors recommend reading the full report for information that reaches beyond the scope
of thisstudy.

Schools across the country are going solar for many of the same reasons as government,
businesses, andindividuals. Solarenergyprovidesschoolsafixedpricefortheirsignificant
electricity needs and offersasoundfinancialinvestment, astechnology costs have continuously
declined. Studentinstructionontheschool’s PV systemcanbecombinedwithinnovative
curriculaand naturally spark student awareness of environmental concerns. When combined
withtheuniquescience, technology, andextra-curricularopportunitiesitbrings the students,
the reasons for adding solar PV systems to schools are compelling. Moreover, school officials
can involve students, parents, and parent teacher organizations in meaningful experiences
through efforts used to accomplish the projects. Interested students can participatein grantY
writing, establishing corporate partnerships, and grassroots advocacy and fundraising, which
areall beneficialand transferable skills. Insome cases, the students, themselves, initiate and
fundraise for the projects.

In Oklahoma, the sixth-sunniest state by many reports, there are 180 school buildingsin
theTulsaandOklahomaCityPublicSchoolsystemsalone, manyofwhicharedesignedinthe
traditional flat-roof style, astructure conducive for solar PV. Despite this, Tulsa McLain High
Schoolistheonly OklahomaschoolknowntohavesolarPVinstalled. Moreover, nearly 97 of
those schools located in the Oklahoma City district begin classes August 1 each year, during one

of the hottest periods of summer. Tulsa schools begin marginally laterin August, yet with state

Bailey, Help Wanted: Shortage of Skilled Workers in Oklahoma is Unsettling, (Oct. 13,2015, 7:00 AM),
https://newsok.com/article/5452738/helpYwantedYshortageYofYskilledYworkersYinYoklahomaYisYunsettling.

7 Brighter Future: A Study on Solar in U.S. Schools, https://www.seia.org/researchYresources/brighterYfutureY
studyYsolarYusYschoolsYO0.
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temperatures in the eighties and above late into September and beyond, utility costs are some
of the largest line items in school budgets. One estimate from 2016 indicated Oklahoma City
PublicSchoolscouldsave $525,000inutilitycostsinoneyearifitwentbacktoatraditional
calendar thatbegan theschoolyear laterin August.”®These staggering budget figuresillustrate
how much Oklahoma schools could benefit from some of the long-term economical options
solar energy can provide.

Schools across the nation have done more than merely add PV panels toroofs and
nearby land. Some systems can provide shade for parking lots or buses, while otherinstallations
offerelectric vehicle chargingstations. The opportunities are abundant, andshadeisavaluable
commodity in Oklahoma for many months of the year. One such example for Oklahomato
exploreisinSt. Louis County, Missouri. The district there installed its solar PV system pursuant
toa20Yyear lease with noup-front expense. The school expects to save one million dollars over
the course of the lease, which is contracted with a thirdparty owner, who remains responsible
for operation and maintenance.

OklahomaschoolleaderswithinterestinPVinstallationsshouldsolicitindividual
analysis, butencouragingly, the SEIAreport found that up to60%of allU.S. schools could
benefit financially from addingsolar.”The process begins with an interested student or school
official and results in entire communities banding together to secure support and funding to
achieve a shared mission.

On apractical level, there are also numerous opportunities for collaboration and
funding sources for solar in schools. The Solar Foundation, SEIA’s coYsponsor on the Solarin
SchoolsReport, referenced herein, provides great resources toguide thoseinterestedinthe
processof school solarinstallations.® Anothersource for fundingcanbe foundin The
Foundation for Environmental Education’s (FEE) Solar Schools program.8! The OhioYbased

501(c)(3) partnerswith variousinvestor-owned utilitiesand municipal power companies to

’8 Tim Willert, Oklahoma City Public Schools Calendar is Under Review as Possible Money@Saving Measure, (Nov.

18, 2016, 12:00 AM).

& Brighter Future: A Study on Solar in U.S. Schools, https://www.seia.org/researchYresources/brighterYfutureY
studyYsolarYusYschoolsYO, page 9.

% The Solar Foundation, https://www.thesolarfoundation.org/solarYschools/.

%! The Foundation for Environmental Education, http://solarschools.org/foundationYforYenvironmentalYeducation/.
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develop educational programs, install solar PV systems on schools, and install solar thermal
units on fire stations, YMCAs, and public housing. In addition to philanthropic corporations,
nonprofitorganizations, and foundations, there are federal and state grants to help schools go
solar, all of which can be found for free in the public domain.
Government and the Department of Defense as Leaders

Itisimperative for military bases across the country to have the tools needed to protect
againstandrespondtovarioussecurity threats. Themilitary must have low-cost, reliable access
toelectricityatalltimes. Indeed, resiliency canbe the solereason for military leaders toinstall
solar. The Department of Defense is the nation’s largest energy consumer and has the largest
deployment of renewables. Military leaders note that the choice isnot a political one. In fact,
the military’s move toward renewables began under President George W. Bush.8?Because of
this, the U.S. military has beenutilizing solar energy as an effective resource to protect against
potential power loss for many years. Some of the military’s implementation of renewables has
occurredtocomplywithfederallawandregulations; howeverbecauseof thecostsavings,
there are no apparent plans to end the practice.33In emergency situations, solar is superior to
diesel-fueledgeneratorsduetoitsloweroverall cost tooperateandpotentialinability to
deliver and store fuel during periods of conflict. ADG system with integrated battery storage
specificallyaddressesconcernsofgridfailureorgriddisruptioninemergencysituations.
Furthermore, diesel generators are often used in combination with back up DG systems as a
final failsafe. Whether in times of peace or military action, the solar DG systems provide a
reliable and affordable form of energy.

Oklahoma’s military bases have been considering theirownresiliency efforts pursuant
tofederal law and Department of Defense requirements. With its excellent solar exposure,
Oklahoma would do well to allow these large institutions the energy flexibility to strengthen

and grow their operations in the state.

82Timothy Gardner, U.S. Military Marches Forward on Green Energy, Despite Trump, (Mar. 1,2017, 12:05 AM),
https://www.reuters.com/article/usYusaYmilitaryYgreenYenergyYinsight/uYsYmilitaryYmarchesYforwardYonYgreenY
energyYdespiteYtrumpYidUSKBN1683BL.

8 Elisa Wood, U.S. Military Issues Solicitation for Microgrids with Energy Storage, (Jan. 10, 2018),
https://microgridknowledge.com/microgridsYenergyYstorageYsolicitation/.
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State and Local Opportunities

Stateandlocal governmentshave benefited fromsolarinstallationsoncritical facilities
inthe same ways discussed for the military. One prime example in the local government sector
isthe Salt Lake City PublicSafetybuilding. Thefirst net-zeroenergy publicsafetybuildinginthe
U.S., the Utahfacility houses police, fire, 911 services, and the city’s primary data center.4
Public buildings with emergency services must address resiliency issues and preparedness
efforts tomaintain community safety. Inanystate, natural disasters and cyberattacksarereal
considerations government entities must address and prevent, no matter their size or budget.
Therearevariousexamplesofitemssuchaspowergenerators, emergencysignage, radio
transmitters, andgovernmentbuilding electricity, allpoweredbysolar PV, having theability to
temporarily go on and off the grid during an emergency.®>

Oklahomaisnodifferent from other statesin thatit faceschallenges that solar energy
installations could assist in solving. The state’s severe weather and more recently, stronger
earthquakes, pose actualandfrequent vulnerabilitiesstate leadersregularly face.
Healthcare Opportunities

Operatorsof healthcarefacilities-bothpublicandprivate - have turnedtosolarto
ensure consistent power and lower energy costs. Healthcare facilities, like large-scale retail, are
among the largest electricity consumers, both at the industrial level. If the U.S. healthcare
industrywereaseparatecountry,itwouldrankastheseventhlargestcarbonemitterinthe
world.®Butunlikeretailers, medical facilities use power for life-sustaining measures, making
the dependability of solar energy invaluable. Large healthcare systems have beenmoving away
from fossil fuel energy sources as they consider the direct pollution caused, as well as
pollution’s negative effect on human health. Installation of solar systems provide both safety

from grid interruptions and protection from fuel price surges.

& Alex Wilson, New Public Safety Building in Salt Lake City a Model of Resilience, (Jun. 30, 2014),
https://www.resilientdesign.org/newYpublicYsafetyYbuildingYinYsaltYlakeYcityYaYmodelYofYresilience/.

85Stephan Wayne Schmidt, Integrating Solar Energy and Local Government Planning, June 6,2014),
https://digitalcommons.calpoly.edu/cgi/viewcontent.cgi?article=2294&context=theses.

% David Blumental, M.D. and Shanoor Seervai, To Be High Performing, the U.S. Health System Will Need to Adapt
to Climate Change, (Apr. 18, 2018), https://www.commonwealthfund.org/blog/2018/beYhighYperformingYusY
healthYsystemYwillneedYadaptYclimateYchange?redirect_source=/publications/blog/2018/apr/healthYsystemYandY
climateYchange.
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Alongtheselines, theindustry hasseenashift toward power purchaseagreements
(PPAs) as opposed to buying energy from local utilities. One example of a leader in this arenais
Partners HealthCare based in Boston, which developed and implemented an energy plan that
includedrenewablesbackin2010asaresultoffuelcostsurges. JohnMesservy, Corporate
Director of Design and Construction for Partners HealthCare explained that adding renewable
sourceswasnot cost-prohibitive asiscommonly assumed. “Our unit cost of powerisstill
significantly lower than the retail cost for (conventional) power,” Messervy said in 2014. “So
there is a savings over conventional power purchases even though we are increasing our mix of
renewables. 8’

Recently, Boston Medical Center (BMC) entered into a unique alliance with
Massachusetts Institute of Technology (MIT) and Post Office Square to jointly purchase power
fromaNorthCarolinasolarfarm-thelargestontheeastcoast with500,000solar panelson
1,200 acres.88 The power purchase will offset approximately 40% of MIT’s electricity
consumptionand100%ofbothPost OfficeSquareandBMC’s. “Thispurchaseisequivalentto
100 percentof BMC’sprojectedelectricconsumption, making us the greenest hospitalin
Bostonandon pace tobecome the firstcarbon-neutralhospitalinNewEnglandupon the
completion of our campus redesign. This is the right thing to do for the quality of life and health
of ourpatientsandourplanet”, saidRobertBiggio, Vice President of Facilitiesand Support
Services at BMC.#

Alsoinnovativeinitsuse of renewable energy, the George Washington University
Hospital provides a comprehensive example of sustainability efforts with its internal “Healthier,
Happier” campaign. The campaign highlights the hospital’s current sustainability effortswhile
gathering support and ideas fromits staff. The campaign’s collective focus ison using cleaner

energy, safer chemicals, less waste, smarter purchasing, and healthier food.

¥ Lola Butcher, Hospitals Shift from Fossil Fuel to Renewable Energy Sources, (Nov. 8, 2014),
http://www.modernhealthcare.com/article/20141108/MAGAZINE/311089981. See also, David L. Chandler, MIT to
Neutralize 17 Percent of Carbon Emissions Through Purchase of Solar Energy, (Oct. 19, 2016),
http://news.mit.edu/2016/mitYneutralizeY17YpercentYcarbonYemissionsYthroughYpurchaseYsolarYenergyY1019.
:Sun Energy 1, https://www.sunenergy1.com/summitYfarms. (Last visited Sep. 9, 2018).

Id.
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Aseparate, majorissue the healthcare industry grapples with is providing healthcarein
rural areas. Theindustry facesissues such as a lack of quality workforce, barriers to care such as
distance, lack of transportation, excessive expense, and poor health literacy. Plus, ruralareas
tend tohave a host of mental health and substance abuse concerns that stillcomewitha
stigma that prevents people from seeking care.? Although renewable energy cannot solve all of
rural healthcareissue’s, deployment of solar DG systems can help free up financial resources by
lowering facility’s substantial utility costs and also providing a source of reliable electricity.
Untillable Farmland Opportunities and the USDA Conservation Reserve Program

Untillable farmland provides a practical resource for solar developers seeking land to
install their projects, while royalties paid to farmers with land that can no longer be used for its
intended purpose createasynergisticarrangement, mutually beneficial forboth partiesandthe
environment. Farmersin financial distress (or not) can sell a portion of their untillable land toa
solar developer and earn more in royalty payments than the crops themselves ever yielded.*!
Lease agreements between farmers and solar developers are long term, typically twenty to
thirty years, and often pay more than traditional farming.??The rural land is even more valuable
when itisin close proximity to transmission lines.

Somerural and farm lands are less suitable for solar lease agreements, however, such as
landsthatarepartoftheUnited StatesDepartmentof Agriculture’sConservationReserve
Program (CRP). CRP land is managed by the Farm Service Agency with technical support for soil
andgrassby the National Resource ConservationService (NRCS). TheCRPwascreatedfor
highlyYerodible land tohelpdissuade farmersfrom plantingenvironmentally damaging cropson
theirlandsandinstead, encourage themto plant sustainable varieties suitable for thearea. The
type of land the program acceptsis considered excessively erodible, having an erodibility index

of eight or more, whichissoil that can easily be blown away or washed away.**Under CRP

“*Rural Health Information Hub, https://www.ruralhealthinfo.org/topics/healthcareYaccess, (last visited Aug. 23,

2018).

' Some farmers growing profit with new row crop: solar panels, https://nccleantech.ncsu.edu/someYfarmersY

gzrowingYprofitYwithYneerowYcrostolarYpanels/ (last visited Aug. 31, 2018).
Id

%3 United States Department of Agriculture, National Resource Conservation Service, Highly Erodible Land
Conservation Update, (Jul. 7, 2017). State_Technical_Committee_Mtg_June_17_Presentations_2.pdf.
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agreements, producers®#plant native grasses to nurture the soil back to health. Typical
contractslast ten years. The program provides monthly rent payments tofarmers willing to
remove environmentally-sensitive land fromagricultural production and adhere tothese
practices.?

Atfirst glance, it seems that solarinstallations could provide an opportunistic use of this
typeof land that otherwise cannot be utilizedtogrowcrops. Thereareseveralconcerns,
however. Withregard to CRP landandsolar, if the landisenrolled inthe program, solar
installationswillnotconformtorequirements, forcing the producertowaituntilthe CRP
contractexpires. Likewise, wind projects areimpermissible uses of CRP land since any
disruption of the soil is considered non-compliant. Nonetheless, some Oklahoma CRP lands
contain oil well pads and wind turbines. In these cases, the producer determined that the terms
of the oiland gasorrenewable contract made it financially feasible to breach the CRP contract.
Inthe eventof breach, the governmentisrequired tocomplete anew assessment of the
portion of land that is still considered CRP and not utilized by the energy technology. After the
assessment, the producer must pay penalties for early removal of the land from the program, in
additiontoliquidateddamages.’*Notwithstandingthese considerations, someproducers
decide toinstall asolar energy project on CRP land, because the economics simply make sense.
Asnoted, solarleasespaymorethantraditionalfarming, soeachsituationrequiresacost
benefitanalysis, but there are examplesof renewable energy technology on CRP landin
Oklahoma.

Native American Tribes

Some of Oklahoma’sNative American Tribeshavedemonstratedleadershipinsolar

technology deployment and acommitment to future growth in the area.®” The Cherokee Nation

joins the Delaware Nation of Anadarko as an example of atribe leading the way withiits

A producer in this context could be the land owner or an operator of land.

%> USDA Conservation Programs, https://www.fsa.usda.gov/programsYandYservices/conservationYprograms/, (last
visited Sep. 1, 2018).

% Lisa Chavarria, Solar Leases for Utility Scale Installations, (Feb. 1,2017), http://sbaustinlaw.com/wpY
content/uploads/2017/02/ChavarriaYSolarYLeasesYforYUtility-scaleYInstallationsY1.pdf.

97KelseyMisbrener, Eight Native American Tribes Going Solar, (Aug.7,2017),
https://www.solarpowerworldonline.com/2017/0.
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commitment tousing cleanenergy and reducingits carbon footprint by investing inand
installing solar energy.’® The Delaware Nation which completed its solar project back in 2010,
stoodtosave $20,000peryearinutilitycostswhile reducingconsumptionby90,000kWh.%°
Eventhough the project was completed eight years ago, the Tribe estimated it would recoup its
costsinfivetoeightyears. WithasolarchargingstationplacedintooperationinNovember
2017 and more renewables and electric vehicle investments in planning phases, efforts by the
Cherokee Nation provide an example to others in the state that solar can be a reliable, cost-
effective source of power. With 39 tribes calling Oklahoma home, the potential for savings and
economic development opportunities is abundant.
Corporate/Commercial

Corporate America has embraced renewables and has been moving toward solar power
inameaningfulwayforyears. Especiallyinthecaseof thebig boxretailers, thedecisionto
switchtorenewableswas financially driven. Andyet, large-scale grocery and retail stores still
hold enormous potential for solar growth.'®Companies like Target and WalMart have taken
turns leading the way in solar capacity installed, with Target most recently in the number one
position with a clear lead. " While environmental or reputational concerns may have been one
considerationindevelopingmassive amountsofsolar capacity, '%itisunlikely corporate

shareholders would support investments without the accompanying lower energy costs. % Wal

%8BillJohn Baker, CherokeeNation TakestheLeadinEmbracing GreenEnergy Solutions,Dec.12,2017),
https://www.indianz.com/News/2017/12/12/billYjohnYbakerYcherokeeYnationYtakesYth.asp.

% Oklahoma Tribe to Install Solar Roof, (Mar. 22, 2010), Dept. of Energy,
https://www.energy.gov/articles/oklahomaYtribeYinstallYsolarYroof.

"% Solar on Superstores 4 How the Roofs of Big Box Stores Can Help America Shift to Clean Energy, (Febr. 16, 2016),
https://environmentamerica.org/reports/ame/solarYsuperstores.

%" Anmar Frangoul, Ten Massive Corporations Going Big on Solar Power, (May 28, 2018),
https://www.cnbc.com/2018/05/28/10YmassiveYcorporationsYgoingYbigYonYsolarYpower.html.

"2 Jordan Weissmann, WaléMart is Killing Corporate America in Solar Adoption, (Oct. 21, 2014, 4:33 PM),
http://www.slate.com/blogs/ moneybox/2014/10/21/walmart_green_energy_it_can_produce_more_solar_power
_than_35_states.html.

"% pavid Ozment, Walmart’s Commitment to Solar, (May 9, 2014),
https://blog.walmart.com/sustainability/20140509/walmartsYcommitmentYtoYsolar. SeealsoDiane Cardwell, Chain
Stores Said to Lead Firms in Use of Sun Power, (Sep. 12, 2012),
https://www.nytimes.com/2012/09/12/business/energyYenvironment/chainYstoresYleadYfirmsYinYsolarYpowerYuseY
studyYfinds.html.
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Mart is one of many corporations that has pledged to operate with 100% renewable energy,
while others have achieved the benchmark, such as Apple in April of 2018.

Largeretailersarenottheonly corporate solaradopters. Banksandfinancialinstitutions
are also leaders in solar deployment. Fifth Third Bank announced that it would achieve 100%
renewable energy through a single power purchase agreement with project developer
SunEnergy1. Kenny Habul, the CEO for SunEnergy1 said of the project: %4

SunEnergy1 pioneered the concept of corporate andinstitutional power purchase
agreements for solar power. Thisis the first time that we have seena corporation
move to 100% clean power by purchasing all of the output from one project. When
complete later this year, the Hertford County Aulander Holloman facility will be
one of the largest solar projects in the US; it will provide an important economic
investmentinNorth Carolina; andit will lead toameaningfuland measurable
difference in carbon emissions. The Earth is our vehicle through time so we
congratulate Fifth Third for showing that companies can cut their emissions and
improve the health of our environment today through solar power. We urge
corporate America to stand up and join the 100% club.
The corporate sectorisrepeatedly listed as the top sector for solar potential. The Solar
Energy Industries Association (SEIA) has resources dedicated to show the value of corporate
solaradoption aswell as programs, reports, andinsights into how a business cando so

successfully.

Higher Education
Institutes of higher education have benefited from renewables in a number of ways.
Fromvoluntarily purchasing clean energy through PPAs, to contracting tobuild facilities, tothe
very programs they offer to attract the brightest and most talented students, researchers, and
leaders, higher education providesenormous potential for the solarenergyindustry.
Universitiesand colleges have beenincorporating renewable energy andsustainability
practicesintotheirprogramsandbusiness plansforyearsnowandevenhave anonprofit

organization, the Associationforthe Advancementof SustainabilityinHigherEducation

1% Eds. Fifth Third Signs Power Purchase Agreement with 80eMW Solar Project, (Mar. 7, 2018),

https://www.powerYeng.com/articles/2018/03/fifthYthirdYsignsYpowerYpurchaseYagreementYwithY80YmwYsolarY
project.html.
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(AASHE), dedicated tofacilitating and cultivating these efforts using anumber of tools and
resources. Thelargest fixed cost forcollegesanduniversitiesare theircampusfacilities. With
volatileenergyprices, solarenergywouldofferahugeadvantagefortheseinstitutions’
budgets.

In Oklahoma, state universities are leading the way in unique partnerships. The
University of Oklahoma (OU) has twenty different research centers and institutes related to
renewable energy. The entities range from wind and solar to biofuels and policy. University
faculty from OU have combined with colleagues at Oklahoma State University and the
University of Tulsa to create the interdisciplinary, inter-university entity Oklahoma Photovoltaic
ResearchInstitute (OKPVRI).'%Thiseffortisthefirstofitskindinthenationwhereleaders
fromdifferent universitiesin the fields of photovoltaics have come together toshareresearch,
resources, and ideas. OKPVRI holds an annual conference in Oklahoma each year, featuring
national leadersinPV. The group’s goalistodesign, model, and fabricate cost-effective third
generation solar cellsasacheaperalternative to current silicon-based cells. The researchiis
cutting edge and is working to change solar PV technology as it is known today.

Theworkbeingdonebyuniversitiesacrossthestate-bothatindividualcampuses-
and as awhole through OKPVRI, will continue to drive the solar industry forward in a positive

way.

Equity in Renewable Energy

People of lower income households are disproportionately affected by rising energy
costs. If they own homes, they can be less efficient due to unaffordable maintenance issues
that cause already high utility bills toclimbevenhigher. “Low income households spendabout
twiceasmuchonenergy, asapercentage ofincome, astheaveragehousehold (U.S. EIA,
2013b).” 106

"% The Oklahoma Photovoltaic Research Institute, https://okpvri.okstate.edu/aboutUs.html, (last visited Aug 30,

2018).

"% Environmental Protection Agency, Local Government Climate and Energy Strategy Series, Energy Efficiency in
Affordable Housing, (2018), https://www.epa.gov/sites/production/files/2018Y
07/documents/final_affordablehousingguide_06262018_508.pdf. (last accessed Sep. 9, 2018).
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Similar to other examples in this study, there are numerous resources to aid in providing
equitable energy solutions to lowerincome communities and individuals. The Environmental
Protection Agency (EPA) has a comprehensive guide for state and local governments to assist
citizens in need with energy efficiency.'”” The EPA’s Local Government Climate and Energy
Series, the Energy Efficiency in Affordable Housing guide is extensive, publicly available, and was
last updatedin 2018. The purpose of the effort is to help local governments successfully reduce
greenhouse gas emissions. The guide offers a global approach to energy efficiency for
subsidizedaffordable housing, whichitdefinestoinclude “bothpublichousing,inwhicha
government agency pays all or a portion of the occupants’ monthly housing cost; and private
housing, whose owners receive tax credits and other subsidies to set aside a percentage of their
dwellings for low income households.” This global approach contains concepts to improve
efficiencyinexistinghousing, approachestomaximize planninganddesigninaffordable
housing, examples of how to incorporate renewables (primarily solar) into efficiency plans,
strategies toimplement the plans, applicable financing programs, and a number of successful
case studies.

Another guide, produced by the Clean Energy States Alliance and the U.S. Department
of Energy’s SunShot Program, provides information and resources to to ensure DG technology is
availabletolowerand moderate incomecitizens.'®Thisguideisalsofocused onhelpingstate
andlocalgovernmentssucceed. Theguide’sco-producer, CleanEnergyStatesAlliance, through
itsSustainable Solar EducationProject, also offersahost of resourcessuchaswebinars, an
online course, amonthly newsletter, and in-person training.'®With so many resources free
and available to the public, there is no reason that citizens should be precluded from
experiencing the many benefits of solar energy due to financial hardship.

Oklahomaiswell-positionedtotake advantage of theabundantopportunitiesfor

collaborationwithinthesolarindustry. Best practicescanbe developed andimplemented from

107 Id.

"% Bentham Paulos, Bringing the Benefits of Solar Energy to LowéIncome Consumers A Guide for States &

Municipalities, May 2017, https://www.cesa.org/assets/2017YFiles/BringingYtheYBenefitsYofYSolarYtoYLowYIncomeY
Consumers.pdf, (last visited Sep. 9, 2018).

' Clean Energy States Alliance, Sustainable Solar Education Project, https://www.cesa.org/projects/sustainableY
solar, (last visited Aug 31, 2018).
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otherstates, withmanyexcellentexamplestoreplicate. ConsideringOklahoma’sneeds,
landscape, challenges, and opportunities, the state has great promise to continue asanational
energy leaderbyaddingsolarenergy toitsportfolio. Astrongsolarindustry bears jobs, cutting-
edge technology, synergy among sectors, unique educational opportunities for students, and

safe, reliable electricity for the whole state.

Iv. COMPARISON

Torealize the potential for Oklahoma’s solar industry, one simply must look at states
who have more robust, and favorable state policies and regulations toward solar energy. The
followingsectionwillexamine successfulstatesolarindustriesin Georgia, Missouriand
Massachusetts, focusingontheir DG policies, jobsdataandeconomicimpact, recent projects,
and state regulations regarding solar power.

Georgia

Georgiaisranked 10 inthenationforinstalledsolar power capacitywith 1,552.98
MW, enough to power 173,638 homes. ""° Coincidently, Georgia is also ranked 10%in the nation
for average peak sunlight hours.'"" Compared to Oklahoma, Georgia has installed more than 33
times as much solar power capacity, creating a multibillion dollar industry within the state.
Georgiais home to 45 solar system manufacturers, 100 installer and developer businesses, and
77 othersolarrelated companies, supporting4,310jobsandinvestingover $2billioninthe
state.In2016, theButlerSolarProject 103wascompleted, whichisaPVsolarfarmwiththe
capacity to generate 103 MW of electricity - or more than double the entire installed capacity
of Oklahoma. The average cost of electricity for residential customersin Georgiais $.1226/kwh,
which is slightly below the national average of $.1302/kwh.'"2Georgia Power’s Solar buyback

program allows customers to sell their solar power to the grid at arate of $.17/kwh, more than

"08olar Energy Industries Association, Georgia Solar, https://www.seia.org/stateYsolarYpolicy/georgiaYsolar (last

visited Sept. 1,2018).

""" Nebraska Energy Office, Comparison of Solar Power Potential by State,
http://www.neo.ne.gov/statshtml/201.htm (last updated Mar. 11, 2010).

"2y.s. Energy Information Administration, Table 5.6.A. Average Price of Electricity to Ultimate Customers by End@
Use Sector by State, June 2018 and 2017 (Aug, 24, 2018),
https://www.eia.gov/electricity/monthly/epm_table_grapher.php?t=epmt_5_6_a.
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$.04theretailrate. This program, along with other state policies discussed below, makes solar
an attractive option for customers in Georgia.

Georgia, like Oklahoma does not currently have arenewable energy portfolio standard law
(RPS). An RPS law is a mandate from the state government on utility companies requiring them
togenerateorpurchaseacertainpercentageofrenewableenergyduringagivenperiodof
time. If the utility does not meet thisstandard, the state assesses a fine. Utilitiesin states with
strong RPS laws will often furnish customers incentives to produce renewable energy as the
incentives are cheaper than fines imposed by the state.''3Therefore, states with strong RPS
laws tend to have more robust solar power generation. Georgia allows for net-metering for
solarsystemsupto 10kW, anditsmainutility, Georgia Power, will pay $.17/kwh for power
placed backon the grid. Thismakes solar power much cheaper than theretail rate for
electricity in the state, making it asound investment for many customers. Net-metering is
limitedtojust0.2%of theutilities’ peakdemandduringthepreviousyear, meaningthatas
solar becomes more and more popular within the state, customers may find themselves
awaitingaspaceinthe program, or alternatively, completely precluded from the benefits of
net-metering. '

Georgia’s solar power capacity has really exploded in the past 5 years, increasing from
116 MW in 2013 to over 1500 MW in 2017.""5 From 2011 through 2014, the state had the
Georgia Clean Energy Tax Credit which would give installers of solar power systems a 35% tax
credit. The billauthorized $15million innew tax credits, which due to popularity was exhausted
inthreeyears, leaving the statewithout any taxincentives. Today, residents of Georgia, just like
Oklahoma, only have the federal 30% ITC available to them. While the state taxincentive likely
started the boom, the real growth came as aresult of the Solar Power FreeYMarket Financing
Actof 2015. The Act “establishes that ... power purchase agreements (PPAs) are a lawful way to

finance the construction and operation of a solar electric generation system. Asolar company

113 Id.

"“DSIRE, Net Metering, Georgia (last updated Sept. 1,2015),

http://programs.dsireusa.org/system/program/detail/574.

"% James Bruggers, Inside Climate News, How Georgia Became a Top 10 Solar State, With Lawakers Barely Lifting a
Finger (Jun. 14, 2018), https://insideclimatenews.org/news/14062018/georgiaYsolarYpowerYrenewableYutilityY
scaleYcleanYenergyYinvestmentsY2018Yelection.
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canfinancetheconstructionof solar panelsforahome, businessorinstitutionin Georgia,
including publicschools, government buildings, collegesand universities, military bases, etc.,
andberepaidfor the system through payment by the property owner for the electricity
produced by the solar system.”""®This made Georgia the first state in the southeastern U.S. to
approve PPAsfromthird parties, through law. PPAs remain the most attractive optionavailable
toresidential consumers looking to invest in solar power. PPAs have little to no upfront cost to
consumers, since the solar company or project financer pays for the installation and
maintenance of the solar system on the consumer’s property. The consumer is simply buying
the electricity provided by the system from the solar company, at arate lower than the utility’s
retail rate. Thisis made possible due to the PPAs’ long-term agreement, generally the same as
the solarsystem-typically 20Y30years. The project’s financer benefits from a stable and sound
investment, while internal rates of return vary based on many factors, but 8Y12% is a common
range. For the customer, the savings are immediate, and as retail ratesincrease, the rate for
the power generated by the system stays the same. The consumer gets the benefit of reduced
electricity bills, nomaintenance orrisk of systemfailure, andareduced carbon footprint. While
Georgia, may be missing RPS laws, taxincentives, andarobust net-metering policy, itscodified

authorization of third-party PPAs make it a solar friendly state.

Missouri

Oklahoma’s neighbor, Missouri is ranked 29t"in the nation for installed solar power capacity
with 167.61 MW, enough to power 18,118 homes.'"” Missouriis ranked 14thin the nation for
average peak sunlight hours, placing it behind Oklahoma.'"® Compared to Oklahoma, Missouri
hasinstalled more than 3.5 times as much solar power capacity, creating a near $500 million

dollarindustry within the state. Missouri is home to 22 solar system manufacturers, 54 installer

"SRG LLP, AWin forSolar Energyin Georgia-SGR’s Sustainability Practice Group Instrumental in Passage of HB

57 (May 12, 2015), http://www.sgrlaw.com/pressYreleases/sgrYattorneysYcelebrateYenactmentYofYsolarYenergyY
freeYmarketYfinancingYactYofY2015/.

"solar Energy Industries Association, Missouri Solar, https://www.seia.org/stateYsolarYpolicy/missouriYsolar (last
visited Sept. 1, 2018).

"8 Nebraska Energy Office, Comparison of Solar Power Potential by State,

http://www.neo.ne.gov/statshtml/201.htm (last updated Mar. 11, 2010).
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anddeveloperbusinesses,and58othersolarrelatedcompanies, supporting2,609jobsand
investingover $477millioninthestate. In2014, the O’FallonRenewableEnergy Centerwas
completed, whichisaPV solar farm with the capacity to generate 5.7 MW of electricity, enough
topower 619homes. " The largest solar farmin Missouri began operationsin Nixa, MO in
2017. It contains over 33,000 solar panels and generates 7.92 MW of electricity. The project is
expected to save homeowners in the town of Nixa $2.5 million in electricity bills over the next
25years. 20 Missouri hasrecently seen an uptick in the average cost of electricity for
residential customers, whichis$.1323/kw. Thisisslightlyabove the national average of
$.1302/kwh, making solar power an attractive option by increasing the return oninvestment
over the life of the system. %!

Unlike both Oklahoma and Georgia, Missouri has an RPS law which states that 15% of
thestate’selectricity production must come fromrenewable energysourcesby2021.
Additionally, of the power thatistocome fromrenewable energy sources, the state has
required that 2% must come from solar panels or 0.3% of statewide electricity production.'??
Missouri’s net-metering policy allows for much larger solar systems than Oklahoma and Georgia
-upto100kWandsetstheaggregatecapofnet-metercustomershigherat 1%of theutility’s
single-hour peak load annually.'?* However, net excess electricity that is generated by the
customerandprovidedtothegridiscreditedatanavoidedcostofonly $.03/kWh, whichis
substantially lowerthantheretailrateof $0.1323.'%#Thisisalsoamuchlowercreditthanis
foundinGeorgia (50.17/kWh)and Oklahoma (applicableretail rateat time of use). Additionally,
Missouridoesnot haveaclearpolicyregarding solar power purchase agreements. Where

Missouriexcelsinsolarversus Oklahomaisinstateincentivesandtaxexemptions. Several

"5olar Energy Industries Association, Missouri Solar, https: / /www.seia.org/stateYsolarYpolicy/missouriYsolar (last

visited Sept. 1,2018).

0 wes Peery, OZARKS FIRST, Largest Solar Farm in Missouri Dedicated near Nixa (Nov. 15, 2017, 3:39 AM),
https: //www.ozarksfirst.com/news/largestYsolarYfarmYinYmissouriYdedicatedYnearYnixa/857538706.
1y.s. Energy Information Administration, Table 5.6.A. Average Price of Electricity to Ultimate Customers by Endp
Use Sector by State, June 2018 and 2017 (Aug, 24, 2018),
https://www.eia.gov/electricity/monthly/epm_table_grapher.php?t=epmt_5_6_a.

"2 5olar Power Rocks, Missouri, https://solarpowerrocks.com/missouri/ (last visited Sept.1, 2018).
'ZNational Renewable Energy Laboratory, Solar Research, Missouri, https: //www.nrel.gov/solar/rps/mo.html (last
visited Sept. 1,2018).

"4 5olar Power Rocks, Missouri, https://solarpowerrocks.com/missouri/ (last visited Sept.1, 2018).
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utilities within the state, in order to satisfy the RPS law, offer rebates of up to $5,000 for solar
installations.'® Lastly, the state offersaproperty tax exemption for solar installations. Solar
power systems add considerable value to ahome, since they dramatically reduce the home’s
need topurchase electricity fromutilities, saving homeowners thousands of dollars over the life
of thesystem. Inanefforttopromotesolarwithinthestate, Missouriexemptstheincreased
value of solar systems from a homeowner’s property taxes. 26
Massachusetts

While Massachusettsistied for 18t"in the nation foraverage peak sunlight hours, it
rankséthinthenationforinstalledsolarcapacity, makingthestateaprimeexampleofhow
state policies, not sunlight, determine the successof astate’ssolar powerindustry.'?’
Leadership within Massachusetts’ state government has created a robust solar power industry
with2137.81 MW ofinstalled capacity, orenoughtopower 354,256 homes. Infact, 8.56%of
theState’selectricitycomesfromsolar. Thesolarindustryhasbroughtover$5.4billionin
investments to the state and created 11,530 jobs. The state ishome to 85 solar manufactures,
207 solar installer and developer companies, and 202 related businesses. 128 With residential
ratesat $0.2111/kWh, electricity in Massachusetts is the fourth most expensive in the country,
wellabove the national average of $0.1302/kWh. 2 Therefore, by switching tosolar, residents
have the potential, and greaterincentive, for substantial savings, especially because regular
retail rates continually increase. In fact, the return on investment (ROI) for power purchase
agreements, solar loans, and buying the equipment outright ranges from $5,400 to $17,000,

with solar loans having the largest ROI. 30

1254
126 Id.

" see Solar Energy Industries Association, Massachusetts Solar, https://www.seia.org/stateYsolarY
policy/massachusettsYsolar (last visited Sept. 1, 2018). See also Nebraska Energy Office, Comparison of Solar Power
Potential by State, http://www.neo.ne.gov/statshtml/201.htm (last updated Mar. 11, 2010).

" solar Energy Industries Association, Massachusetts Solar, https://www.seia.org/stateYsolarY
policy/massachusettsYsolar (last visited Sept. 1, 2018).

.5, Energy Information Administration, Table 5.6.A. Average Price of Electricity to Ultimate Customers by End@
Use Sector by State, June 2018 and 2017 (Aug, 24, 2018),
https://www.eia.gov/electricity/monthly/epm_table_grapher.php?t=epmt_5_6_a.

3%solar Power Rocks, Massachusetts, https://solarpowerrocks.com/massachusetts/ (last visited Sept. 1, 2018).
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SolarhasbeenquitesuccessfulinMassachusettsdue tothestate’scommitmentto
renewable energy and its passage of the Green Communities Act of 2008. While the purpose of
the act is to make the state more energy efficient and promote clean renewable energy across
allsectors, asitrelatestosolar power, the act specifically allows for third party power purchase
agreements, sets a state renewable portfolio standard, creates a solar carve out, and
establishes provisions for net-metering. '3 Massachusetts’ RPS first required that 10% of all
utilityandretailsuppliersproducedelectricitybe fromrenewable energysources. This
requirement has since been updated to 15% by 2020. For each year after 2020, there must be a
1% increase in renewable energy production. '3 The legislature mandated that 400 MW of this
renewableenergycomefromsolarby2017,whichthestatemet. Thetargethassincebeen
revised to 1600 MW by 2020."33The state requiresinvestor-owned utilities to offer net
metering for up to 7% of the utility’s peak load for private customers and up to 8% for
government entities. Typical residential systems of 10kW or less are exempt from this cap. '3
Thestatealsoallows for neighborhood net metering for groups of 10or more neighboring
residential customers who wish to operate their own solar power system collectively. Net-
metering customersreceive credits for excess electricity thatis generated by their system and
provided to the grid. These “credits are calculated based on the excess kWh produced” and are
typicallyslightly less than the utility’s full retail rate. Thereisno limit astohow long creditscan
becarriedforwardonbillingcycles, allowing acustomertocontinue tobenefit fromvery
efficient systems during sunny summer months through winter months. 331t should be noted
thatsolarPVsystemsworkduringtheless sunnymonths, and even produce some energy
during times of shade.

Solar power within the state has also benefited from Massachusetts’ generous tax

credits, solar renewable energy certificates, property tax exemptions, and sales tax exemptions.

3 Environment Northeast, Massachusetts 2008 Energy Bill (Jun. 25, 2008), https://acadiacenter.org/wpY

content/uploads/2014/10/ENE_MA_2008_Energy_Act_Summary_062508.pdf.

132 National Renewable Energy Laboratory, Solar Research, Massachusetts,
https://www.nrel.gov/solar/rps/ma.html (last visited Sept. 1, 2018).

3 solar Power Rocks, Massachusetts, https://solarpowerrocks.com/massachusetts/ (last visited Sept. 1, 2018).
DSIRE, Net Metering, Massachusetts (last updated Sept. 29, 2016)

:13t5tzj: //programs.dsireusa.org/system/program/detail/281.
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Inaddition to the 30% federal tax credit, residents who install a rooftop solar system receive a
15%taxcreditoffthenetcost (costofsystemminusfederal 30%credit) of thesystem, upto
$1,000."3¢Considering almost all residential systems cost several thousand dollars, most people
who take advantage of this credit receive the full $1,000 against their personal tax liability. A
major policy difference between Massachusetts and the states previously discussed, is
Massachusetts’ solar incentive funding mechanism is called a "solar renewable energy
certificate” or SREC. ASREC isa certificate which signifies that a producer has generated 1 MWh
of renewable energy. Owners of a typical residential solar system will earn approximately six
SRECsperyear. DuetoMassachusetts’ RPS, utilitycompaniesseek topurchase SRECsfrom
producerssince ownership of acertificateis the equivalent of the utility producing the
renewableenergyitself.3”SRECscostlessthanthefines($350in2016) thestateimposeson
utilities that do not produce enough solar energy to meet the requirement. The current market
price fora SREC is $285, meaning a typical residential solar producer could make an additional
$1,700 peryear.'®This lucrative incentive program has been amajor reason for the wide
adoption of solar power in Massachusetts. Lastly, Massachusetts also has property tax
exemptions and sales taxes exemptions for solar power installations.
Massachusettsishome tothe nation’slargest communitysolarfarm: NGREnergy’s
Spencer Community Solar Farm located in Spencer, Massachusetts. This 20.1 MW farm covers
over200acresand consists of more than 61,000 solar panels, powering more than 1,500
homes. '3 A community solar farm allows a group of people within acommunity to collectively
benefit from the credits the solar farm produces through net metering. This allows people of all
incomelevelstobuyintothesolarfarmatafixed monthprice, withnomoneydown. These
community solar farms reduce energy bills by 5Y15%, all without requiring individuals to

purchase, install, and maintainamore costlyindividualsolarsystem, suchasrooftop, whichis

3 Solar Power Rocks, Massachusetts, https://solarpowerrocks.com/massachusetts/ (last visited Sept. 1, 2018).

137 4.
38 oREC Trade, Markets, Massachusetts, https://www.srectrade.com/srec_markets/massachusetts.php (last
visited Sept. 1, 2018).

NRG Energy, Massachusetts Community Solar Farm Projects (Apr. 25, 2017),
https://www.nrgcommunitysolar.com/blog/understandingYcommunityYsolar/massachusettsYcommunityYsolarY
projects/.
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stillcost prohibitive formany. Community solar projectsarearenewable energy solution for
people who want to be environmentally friendly, but who do not have the means to purchase
or lease solar systems.

Through a robust set of pro solar state polices, Massachusetts has become a leader in
creatingan environment for thesolarenergyindustry tothrive. Massachusetts’ net metering,
renewable portfolio standard laws, Solar Renewable Energy Certificates, and taxincentives
make it an example for other states looking to realize solar power potential. These programs
continue to be so successful and are projected to add an additional 1.7 GW of solar capacity to
the state over the next 5 years.'“|f adopted in a state like Oklahoma, with much greater sun
exposure, these policies would lead to billions of dollars of investment and bring new jobs and

businesses to the state, all while helping Oklahoma citizens reduce their carbon footprint.

140 Id.
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