





A Message from Governor Tom Wolf
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strength and positions Pennsylvania to gain advantages increasingly being pursued across the United States from
this clean, reliable, antenewable source of electricity.

Solar energy development brings diverse benefits, including reduced emissions and related public health problems;
new jobs statewide; increased grid security; and protection for our farming, recreation, tourism, anchosiress
sectors in the face of climate change.
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administration, from supporting the use of-giate solar renewable energy credits to increagednts and loans for

solar installations, will help ensure that we fully leverage these benefits for all Pennsylvanians. | thank the many
stakeholders who participated in this project for sharing their expert knowledge to set Pennsylvania on a path to a

clearer future in renewable energy, for the benefit of our citizens, businesses, farms, towns and cities, schools, and

organizations alike.
),

Tom Wolf
Governor

A Message fronSecretary Patrick McDonnell

As the source of nearly 33 percent of greenhogas emissions in Pennsylvania,
electricity generation is a key area for renewable energy innovations to reduce thes
pollutants and the challenges they create for public health and our environment.

Solar energy is growing in Pennsylvania, as it is adneddniited States. However, while
the number of states that get at leaStpercentor even 10 percenof electricity from
solar continues to climiRennsylvania gets less than 1 percent of its electricity from t
clean, reliableandrenewable energgource. Significant potential remains for solar
energy development to transform our electricity generation sector.

What are the best ways for Pennsylvania to realize this potential? The Department of Environmental Protection
Energy Programs Office assemblestatewide partnership of experts who hawellaborated for more than a year

to identify 15 strategies, including gritale solar and smaller, distributed systems (such as rooftop installations),
that can achieve a 10 percent increase ifaspowered eletricity. They havalso detailed the associated benefits
and required investments, to create a set of strategy recomménda ready for implementation.

For Pennsylvania to achieve leadership in renewablagyngeneration from solar, we wikquire moreintensive

leadership, investment, and recognition of the lerange economic and environmental benefitemproud of the
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to see a viable futre of cleaner energy in Pennsylvania, | invite you to turn the gageher, | encourage you to

consider how this valuable work might inform your energy decisions.
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Patrick McDonnell
Secretary
Department of Environmental Protection
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Today Pennsylvania is well situated to lead the country into the next age of energy development: clean,
renewable solar photovoltaic (PV) energy. While nearby staé®e embraced solar development to a
greater degree than Pennsylvania, the experience they gaiaachow be used here to encourage the
developmento® 2 1 K RA & ( NR 0 dzii S Rgrill Say&S N& i fanFayd wihexéasin 20000lB S &
Pennsylvania haéss than one Megwatt (MW) of solar installedptlay, there are over 30MIW

installed in Pennsylvania

Pennsylvania is moving forward in the solar marketplace, lvertet is significant potential for solar to
continue this growth and transform the eledtity generation sector. The benefits of an increased share
of solar in the electricity generation sector are enormous, including:

Benefits of Solar Generation

Public Health Air and water pollution from fossil fuels can lead to breathing issues,
neurologi@l damage, heart attacks, cancer, premature death, and a host
other serious problems that could be reduced with more clean energy
generation.

Economic Growth The solar industry is creating economic growth across the country, with si
states taking full advantage.

Job Opportunities The amount of solar jobs in the U.S. have increased. Since 2010 solar jol
growth has grown by 16@ercent from just over 93,00€b more than
250,000jobs in all 5Gtates in 20172

Cleaner Air The electricity sector accounts for percentof all U.S. GHG emissigrand
t Syyaet gl yAl KIlhighest &érgysfédioti GHE \Efissions, K /
providing renewable energy generatiomPennsylvanian opportunity the
reduce U.S. emissions.

Finding Pennsydy A | Qa { ash prdjdct©fdhé BeNEylvania Department of Environmental
Protection (DEP) y SNH & t NP 3 NJwititfdnding FomAhelES. Departimant of Energy Solar
Energy Technologies Office. Tlanning project brought together expert stakeholders from across
sectorsto explore whethePennsylvania hasufficienttechnical and economic potential tocreasen-
state solar generatiorio providel0 percent ofin-state electrigty consumption by 2030.

Stakeholders exploredkely pathways to achieving tharget and identified, through modeling,
associated economic, environmental, and health impacts. The process undertaken was notaneant
reach a consensus but create a robust and open process, for the identification and documentation of
strategies and informationThe Project teantook significant input from both ourommitted partners

and our robust stakeholder grougpmposed of over @ members.

1 http://www.puc.state.pa.us/Electric/pdf/AEPS/AEPS _Ann_Rpt 2016.pdf

2 https://www.thesolarfoundation.org/national

3 https://www.epa.gov/sites/production/files/2018)1/documents/2018_complete_report.pdf
4 https://www.eia.gov/environment/emissions/state/analysis/pdf/tablel.pdf
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possessed a unigue set of assets that can position the state tareadardevelopment:
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Resourcepotential

Abundant bnd

Geographicdcation

Grid readiness

Competitive pices

Interested project
developers

Market maturity

The/ 2YY2y 6SIfGKQa 9ySNHe ! aaSaavySyl
the potential to economically increasggid scalesolar 3,68 percent and
distributed generation solar 25%rcent from 201% 20505

Pennsylvania land is reasonaplyced, available for grid seabolar
development, and does ngtresent the types of challengéaced byland
constricted states

East coast states have largely embraced solar development in a variety of w
especially committing ta larger solar share than Pennsylvania. These
experiences can be applied to Pennsylvania due to geographic proximity.

Pennsylvania's Regional Transmission Organization (RTO), PJM Interconne
LLCstudiedthe impacts to grid operationi$ renewable energy increaseBIJM
concludedthat renewables integration can lower energsiges and concluded
that the system can maintain required reliabylievels with up to 3@ercentof
energy from windand solar

The Lawrenc8elkeley National Laboratoryracking the SubOreport (2017)
shows solar prices in Pennsylvanidtonear the national average

In November2017, the Commonwealth Financing Authority offered competit
grants for solar mjects;110applicantswere received, 78 were approved
totaling 44MW.

Solar is now a mature international and national markeith competent and
competitively driven developers, solar manufacturers, financiers, installers,
utilities, andothers ready to work in Pennsylvania.

5 Commonwealth Energy Assessment Re@01,8,Department of Environmental Protection
6 PJM Interconnection, Renewable Integration Study, (M&@t4) availabletahttp://www.pjm.com/committees-and-
groups/subcommittees/irs/pris.aspXnote: This may require that the transmission system be expanded to meet the changing

power flow).

Executive Summaryxi
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With those assets in mindtakeholders provided input

regarding pivotal factors influencing soRY = Renewable Energy
deploymentandassociatedonsiderations, riskand R‘%&Lﬂyaﬁon&
benefits Severastakeholder workshops were held .NGgmem
across the state, with diversgector participéion _
(FIGURE)L = Uity

m Consulting
During each workshop, facilitators engaged P
stakeholders in breakout sessions for three main
workgroups: Markets and Business Models, Policy an IR 2E =T
Ratemaking, and Operations and Systems Integratior Other

Stakeholders provided feedback within these
workgroups as well as during general listening sessio

Figure 1. Percentage of Stakeholders by Sector

The stakeholder engagemeprocess worked to identifine most impactful and realistic strategies that
would move Pennsylvania towartlse target ofin-state solar generation to provide 10 percent of in
state electricity consumptioby 2030.The stakeholdersltimately identified fifteen strategiethat may
be pursued, including cross cuttingategies that will advance solar implementation seetdde, as

well as strategies specifically aimed at promotinigl scale or distributed gneration.

The price of solar is decreasing globally, #mslis projected to continue.liEre are several local factors
that impact the irstalled cost for new solar in the statad policies and market conditions that impact
the returns on solar investments. Implementing tecommendedcrosscutting strategieswill shift the
price point of solar and increase both gricikcand distributed generation.
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CROSEUTTINGT™RATEGIES

Thefollowing crosscutting strategies such as changes to the Pennsylvania Alternative Energy Portfolio
Standard (AEPS) and adoption of carbon prjeinijencourage the development dioth grid scale and
distributed generabn.

CrossCutting Strategies
1.Implement an increase in the AE&Sar PV carveut to between
. . 4and 8 percent b030 and ensure creditable Solar Renewable
ARTELYE BTG (FEtsl Energy Credits (SRE@s) limited to those generated in Pennsghia
Standards wherever possible.

2.Increase access to capital by expanding availabilisplar lending
products toresidential and commercial projects to enable solar
ownership.

Access® Capital
3. Provide loan guarantees to l@winterest rates anéhcentivize
deployment ofsolar generation.

4. lmplement a carbon pricing program and invest the proceeds in
Carbon Pricing renewable energy and energy efficiency measures.

5. Support the creation and adoption of uniform policiessteeamline
Siting and Land Use siting and lanelise issues while encouraging conservation.

6. Evaluate the state tax policy and consider exemptions that
encourage the development of solar PV systems.

7. Assist solar project sponsors in identifying investors and/or

Tax Incentives companies that have sufficient tax equity appetite to take full
advantage of théederal Investment Tax CredITQ and Modified
Accelerated Cost Recovery System (MACRS) depreciation if spor
cannot do so themselves.
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DISTRIBUTED GENERANTBTRATEGIES

The modeling scenarios assume distributed solar generation will be responsible for a smaller fraction of
the overall deployment than grid scadelart likely between 1@Gnd 35percent.To meet these targets,

the distributed generation annual growth rate would need to be sustained at current levels for the next
12years.

Current grovth rates from 2013017 were 22ercent for residential and gercentfor commercial
solar. The following strategie®uld help to catinue and accelerate the growth seen in recent years
and assist in meeting the overall 10 percent target.

Distributed Generation Strategies
8B9ELI YR Odzali2YSNEQ oAt Al
Virtual Net Metering

9. Identify and emove thebarriers to the deployment of

_ community solar systems in Pennsylvania
Community Solar

10.Ensure alternative ratemaking is addressed in a

_ _ manner that does not create a disincentive for solar
Alternative Ratemaking deployment

11.Enable and encourage murpalities to offer PACE

programs that include solar projects.
Property Assessed Clean Energy (PA(

12. Accelerate ge of smart inverters to managwer
voltage concerns on low voltage distribution lines and
avoid unnecessarily adding costs on small solar distribu

Addressing Interconnection Issues SR [EEES,
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GRID SCALHRBATEGIES

dgnificant increasgin statewide solageneration is expected to confieom grid scale depyments of
solar. Although notequired to meet the target, the modeliranticipates that5to 90 percent of the
solar generatiorbe grid scale.

While crosscutting strategies will encourage the development of both grid scale artdlalised
generation, the stakeholders also identified strategies tiaty help alleviate some of ¢hhurdles
currently impedingrid scale sair development in Pennsylvania.

GridScale Strategies
13.Develop guidelines for limited usd long term contacts (LTCs) for ¢
period of 10or more years to ensure Pennsylvania benefits from grid
scale solar energy.

LongTerm Contracts 14.Evaluate and consider utility ownership of solar generation espec
in cases where marketriven deployment may be insuffait to achieve
public goals and/or reliability concerriBhis may incide solar for low
income and Customer Assistance Programs in particular.

15. Investigate opportunities for grid modernization to enable increas
Grid Modernization solar generation.

Stakeholder input was informeualy a process of modeling and data analysis investigating tmigeary
scenariosthe SolarA Scenaripthe SolarB Scenaripas well as &®eference Scenarjavhichpresened
a business as usuabntext as daselinereference

The SolaA and SolaB Scenarios providavo contrasting pathways for achieving p@rcent solar
energy productionusing the same total energy consumption as in the Reference ScéRerb RE .
Percentage of Stakeholders by Seytdin bothscenariosthe majority ofnew solar developmentomes from
grid scalesolar that is connected directly to the transmission and distribution system
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Reference Solar A Solar B

Targetfor in-state solar 0.5%by 2020 10% by 2030 10% by 2030

Total solar capacity in 2030 EAell 11GW 11GW

Distributed capacity in 2030 NeHsIEY 3.9GW (35% of total) 1.1GW (10% of total)
50%residential 50%residential
50%commercial 50%commercial

Gridscalecapacity (>3MW) ReKIeiu 7.1GW (65% of total) 9.9GW (90% of total)

in 2030

Tablel. Comparison of the basic assumptions of the three primary scenarios

Economic costThe modeling founthat over 15years, the Solaf and SolaB scenarios have average
net annual economic costs ranging from $513 million to $613 million. These estimates represent the
lifetime costs and savings associated with the solar capacity in each scenario comphaeedeference
scenario.

Forcontext,over the 15year study period th investments required for theofar A and SolaB
Senarios arel.2to 1.4percent above current energy spending.

Economic and environmental benefitn addition,the modeling shows thahe SolarA and SolaB
scenarios both provide net economic benefits in excess of $25 billion from 2018 to 2030, when
accounting for environmental externality costs. Further, in both scenarios, greenhouse gas emissions
from the electricitydecreaseby approximately10 percent by 2030.

Land useAnother important issue identified by theéa&keholders is how much langlould be required

to achieve that level of solar development for both distributed generation and grid scale. The modeling
found thatgrid scag solar would use 88quare miles (56,808cres) in Solah Scenariand 124square

miles (79,20@cres) in SolaB ScenarioRoofop systems are not tluded in the land use numbers;
however, 2008 study on rooftop solar potential Pennsylvania found thahere is space for more

than 27GWof solar PV panels on existing rooftops statewide ajowearly threetimes the amount

needed for the entire 1@ercent target.

To put the acreage into perspective, the required land use totrtieegrid scale levels for each scenario
represent a smafraction (less than thre¢enths of ILISNOSy G0 2F t Syyaeft g yAal Qa
than half of the total abandoned mine lands in Pennsylvahi®. SNE T2 NBE X A0 Qa Of SI NJ K
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sufficient availablelandto accommodate both scenariag Grid Scale solavithin Pennsylvania and land
use strategies can be pursued.

Jobs The modeling process estimateabjimpacts of thesolar scenarioasingthe Jobs and Economic
Development Impact (JEPhodel” Combined with the itemized cost for solar installation and
maintenance, the JEDI model uses economic iapdtoutput analysido estimatethe extent to which
investmentinduces further investments throughout the Pennsylvania econ@ugportinglocal
businesses and jobflf ABLE2).

Table2. Estimated new gross jobs by scenario

Solar A Solar B
Construction period jobs 100,604 67,716
Ongoing jobs 1,086 983

NEXT BEPS

t Syyaet gl y A ldémbnsfages thaNdy i pleimezi ¥y rsitegies toincrease solar generation,
Pennsylvania will gain significant economic, environmental, and health benefits. Pennsgarania
continue its errgy leadership role and implemepolicies thatadvancesolarenergyQ @le in the state.
Achieving the 1(@ercent target by 203@equires that policy makers adopt strategies that will move
Pennsylvania into a solar future more quickly than is expected under business as usual projébifons.
Plan seeks to confirm anditdd upon the efforts to date andemonstrate the viability of solar in
Pennsylvania.

TKS tSyyaetadryAlQa {2fF NJ CdzidzZNE t NP &%eési stratéglesr | y R
with a focus orimplementation details and the keys to achieving market transformation, while
minimizing ratepayer cost impacts.

7 National Renewable Energy Laboratory, Jobs and Economic Development Modeh(&iBib)e at:
https://www.nrel.gov/analysis/jedi/
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From a few of oucommitted partners:

at Sy y a@dolgrIFyfukelrepresents a great step toward encouraging balanced growth of the

critically important solar energy industry in Pennsylvania. The plan is a careful distillation of stakeholder
input and expertise. We at The Nature Conservancy look forward to helping execute the
NEO2YYSYyRIGA2ya O2yidl AySR Ay (i k®nomBanifoiihe e ( K S
of its lands and waterét Bill KunzeState Director, The Nature Conservancy, Pennsylvania Chapter

(@]}

G/ 2yaraidsSyid gAGK ¢SaflQa YAaarzys (GKAa (K2NRAdAK &
t Syyaet gryial (G2 | OKAS@S | Y2NB adadGlrAylroftS SySNBHe@
for their leadership on this important initiativéVe look faward to providing solutions that will help the

a1 4GS NBI f Al BanBurSet, §olid and Busidess Development, Tesla

G!' f GK2dzZ3K ¢S RAA&lIIANBS gAGK az2yY$S FaLsSoda 27 GKS LI
werethorough and took ird account all points of viedvt John Costlow, President, Sustainable Energy
Fund

AL $inat easy to assemble a group of stakeholders with diverse interests and opinions and end up with a

bold plan for dramatically expanding solar generation in our stai¢é PA DEP, with the help of the

Vermont Energy Investment Corporation and thesottonsultants, did just thal.he resulting report is a

LINy OGAOFE YR FSFaAaofS 3FdzARS (2 tSyyaetdlryilQa az
leaders and th publicé T Roger E. Clark, Esq., Director, Clean Energy, Reinvestment Fund

March 8, 2018Stakeholder MeetingPittsburgh, PA
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INTRODUCTION

Solar panels in Germansville, Lehigh County
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Solar energy is growing as a clean and reliatdetricity generation source across the world, including
the United States. The U.S. has seen an average annual growth rate of installed capaqityro£s90
over the last teryear$, and a 43ercentincrease of solar electricity generation from 2016 to 2017
Since 2000solar in Pennsylvania has grown from less than one megawatt (MW) to over 300 MW
todayso.

There is significant potential for solar to continue this growth and transform the elegtgeiteration
sector. In the U.S., the price of solar power has decreasgr@@ntfrom 2010 anddropped

12 percentin 2016alone?22nternationally, photovoltaic (PV) solar is expected to garner nearly $4
trillion in funding over the next 2gears.13

The potential benefits of an increased share of solar in the electricity generation sector are enormous,
including:

1 Public realth: Air and water pollution from fossil fuels can leadot@athing issues, neurological
damage, heart attacks, cancer, premature death, and a host of other serious problems that
could be reduced with more clean energy generation. For coal alonestadg estimated the
life cycle costs and public health effetdsbe an estimated $74.6 billion every year.

9 Economic gowth: The solar industry is creating economic growth across the country, with some
states taking full advantagef the activity For example, North Carolina is home to over
450companies involved ithe solar industry that represent at least $2 billion of direct
investment in the states

9 Job gportunities: The amount of solar jobs in the U.S. have increaSate 2010 solar job
growth has grown by 16@ercent from just over 93,000 to more than 2B00jobs in all
50 states in 2017¢ Looking forward, onstudy suggests that there could be T@lion jobs in
the U.S. solar industry by 2030.

9 Stable energy pces:Unlike other energy sources, solar (and wind) have no fuel costs and can
provide fixed energy prices over time.

9 Cleaner AirThe electricity sector accounts for p@rcentof all U.Sgreenhouse gasgHG
emission#, providing renewable energy generatian opportunity the reduce U.S. emissions.

8 https://www.seia.org/solarindustry-researchdata

9 Seehttps://www.eia.gov/electricity/monthly/epm_table _grapher.php?t=epmt_1 17 b

10 http://www.puc.state.pa.us/Electric/pdf/AEPS/AEPS _Ann_Rpt 2016.pdf

11 SEIA, National Solar Databas&w.seia.org/researe-resources/nationakolardatabase Accesseec.30, 2016.

12 Solar Foundation, 201Sational and State Solar Jobs Censuwsy.thesolarfoundation.org/solajobs-census/Accessed
Dec.30,2016.

13Bloomberg New Energy Finance, 2015.

14 Epstein, P.R.,J. J. Buonocore, K. Eckerle, M. Hendryx, B. M. Stout I, R. Heinberg, R. W. Clapp, B. May, N. LMReinhart, M.
Ahern, S. K. Doshi, and L. Glustrom. 2011. Full cost accounting fortheffe cf 021t Ay 902t 23A 01t 902y
N.Y. Acad. Sci. 1219:¢CEB.

15 https://www.seia.org/sites/default/files/resources/Duke _CGGC _NCSolarERemyrt. pdf

16 https://www.thesolarfoundation.org/national

17 http://www.irena.org/documentdownloads/publications/irena_measuritiie-economics_2016.pdf

18 https://www.epa.gov/sites/production/files/2018)1/document$2018 complete_report.pdf
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http://www.irena.org/documentdownloads/publications/irena_measuring-the-economics_2016.pdf
https://www.epa.gov/sites/production/files/2018-01/documents/2018_complete_report.pdf

In fact, a study by the US Department of Energy's National Renewable Energy Laboratory (NREL)
found that if the U.S. generates §@rcent2 ¥ (G KS O2dzyiNEQa St SOGNROAGE
by 2050, the electricith S O 2 N & S lekeilutdl By vigproXivihiey §percent1o

Pennsylvani#s not capturingll of these benefitsdespite its role as an energy generation powerhouse.
Pennsylvania is one of the top threeergy production states in the natioandthe top electricty
exporting state?o However, his energy leadership does not extend to renewable energy sources, as
Pennsylvania ranks &tlin the nation when accounting for distributed generation solar anth28the
nation forgrid scalesolar?! Installed solar energy generation assets currently produce less than
0.25percentof the state's net electricity generation.

19 https://www.nrel.gov/docs/fy130sti/5240%ES. pdf
20 http://www.eia.gov/state/seds/sep_sum/html/pdf/sum_btu_totch.pdf
21 See: https://www.eia.gov/eladcity/monthly/epm_table_grapher.php?t=epmt_6_02_b
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Tomaintain its energy generation leadership positemmd enhance economic growth the energy
sector, Pennsylvania could includetsportfolio a greater percentage of renewable energy sources
such as solar. There aseveralreasons Pennsylvania has the potential to take the lead in renewable
energy and maintain its stance as an energy leader:

t SyyastglyalQa {2t N ! 84804

ResourcePotential

Abundant Land

Geographic Location

Grid Readiness

Competitive Prices

Interested Project
Developers

Market Maturity

Adequate Rooftop
Space

Community Support

¢KS /2YY2ysSIftiKQa 9ySNBHe ! aaSaayvySyi
potential to economically increaggid scalesolar 3,687% and distributed generation
solar 255% from 201&2050.

Pennsylvania land is reasonably pricadailable for grid scalsolar development, and
does notpresent the types bchallenges faced dgnd corstricted states

East coast states have largely embraced solar development in a variety of ways,
especially committing to lrge solar share than Pennsylvania. These experieoars
be applied to Pennsylvania due geographic proximity

Pennsylvania's Regional Transition Operator, PJM Interconnection LLC (PJM),
commissioned a study to examine the impactgtal operations, including energy
prices, if renewable energy increases over the nexydars. The final report concludet
that renewables integration caw\er energy prices anthat the PJM system can
maintain required reliability levels with up to §&rcent of energy from wind and solal
if transmission systems are expanded to meet changing power fldws.

The Lawrence Berkeley National Laboratory (LBRigking the SuhO report (2017)
shows solar prices in Pennsylvanisbtmnearthe national average

In November2017, the Commonwealth Financing Authority offered competitive gral
for solar projects; 11@pplicants were received, 78 were approved totalingvWy.

Solar is now a matunaternational and national market, with competent and
competitively driven developers, solar manufacturers, financiers, installers, utilities
others ready to work in Pennsylvania.

A 2008study on rooftop solar potential iRennsylvania found that there is space for
more than 27GWbcof solar PV panels on existing rooftops aléfe.

In March 2018 a bipartisan group of 180 mayors from across the U.S. called for
increased solar energy usage in a letter releasg@nvironment America. The letter
highlighted the commitment from cities and towns to support solar, as well as a cal
more action to advance solar from the Federal government. There were 42 mayors
from Pennsylvania who signed, the most from any etate.

22 Seehttp://www.pjm.com/-/media/committeesgroups/subcommittees/irs/postings/psiexecutivesummary.ashx?la=en

23 This assumes 18% of single family homes, 65% of multifamily homes and 65% of commercial buildings have roofs with
adequate solar access. ACEEE Pennsylvania Solar Assessment, VEIC,2008.25
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These assetighlight the important need to investigate the pathways to advance solar deployment in
Pennsylvania. TRe A Y RA Yy 3 t Sy y & & fpijeof Jetrafaiget foPerinsylvabiatd rezxis

10 percentof electricity consumption to com&om in-state solar generation resources by 2030.
However, there are existing barriers and challenges that need to be addressed before the potential of
solar in Pennsylvania can be fully realized. This project was designed to help identify strategies to
overcome those challengeguantify costs and benefitand document how opportunities to increase
solar, if implementedwill benefit Pennsylvania.

The Power of Partnership and Solar Energy
A Note from the Principal Investigator

t Syyaet gl y A lbught fogethdr Nihdedsiobedidnunity, industry, government, economic,
academic, and policy stakeholders from across the state. Some served on the project facilitation team,
some participated in stakeholder work groups, sometdbuted as committed partners, and some

provided input through public comment and other feedback opportuniti&geryone supplied

knowledge and perspectives based on their experience and, moreover, brought a willingness to consider
the interests of othes. For this reasont, Sy y a & f @I y A lis@ &trofgly §réunbutBedzilaizNIS

We set out to identify a path for solar energy development that challenges the statu§ quim so, we

first had to look back: How is electricity currently generated inrBglvania? How much solar is

currently installed? How did solar grow in Pennsylvania to this point? What roles did the state

Alternative Energy Portfolio Standard, net metering, and the Pennsylvania SunshinexPpiayaln

addition, we asked, fatcurrei L2 f AOASa | NB KSfLAyYy3a az2ftF N |f2y3kK
the growth of the solar industry and solar jobs in Pennsylvania?

Ourdata analysis shows that smadl’estments and smart planning can achieve a much higher
penetration of solar in PBeyond the current trajectory. The strategies offered in this plan ramp up
solar from the approximately 300 megawatts installed as of 2018 tb21§igawatts by 2030, to provide
10 percent of electricity generation.

More broadly, we hopé Sy y & & f @i Fyitdrén@ énly fosters further conversations about solar
energy, but helps transition the discussion to developing strategies that fill policy gaps, provide signals
to solar job creators, and further align economic opportunities with the benefitsro$sionsfree

energy generation. The measure of our success lies in educating and encouraging those who can help
accelerate the recognition and adoption of the benefits of solar in a manner that transforms the energy
marketplace to improve quality of lifeer all Pennsylvanians.

David Althoff
Director, DEP Energy Programs Office
t NAYOALIf LYy@SaGA3IFG2NE CAYRAYy3I tSyyaetdryAalQa {2
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http://www.vermontsolarpathways.org/



























https://www.governor.pa.gov/governor-wolf-announces-statewide-planning-project-to-boost-pennsylvanias-solar-energy-development-begins-in-january-2017/
https://www.governor.pa.gov/governor-wolf-announces-statewide-planning-project-to-boost-pennsylvanias-solar-energy-development-begins-in-january-2017/
https://www.pennlive.com/opinion/2017/12/the_sun_is_rising_on_solar_ene.html
https://www.dep.pa.gov/OurCommonWealth/Pages/Article.aspx?post=2
http://wesa.fm/post/pennsylvania-dep-looking-boost-solar-energy-production-new-project#stream/0
https://stateimpact.npr.org/pennsylvania/2017/03/08/pennsylvania-launches-program-promoting-solar-energy/
http://www.witf.org/smart-talk/2017/03/dep-acting-secretary-patrick-mcdonnell-the-words-of-william-penn.php
https://gantdaily.com/2017/03/03/statewide-solar-energy-development-planning-begins-with-first-meeting/
http://www.readingeagle.com/business-weekly/article/solar-energy-development-planning-group-meets#.WPkCIWfauUk
https://solarindustrymag.com/pennsylvania-kicks-offs-statewide-solar-development-planning/
https://www.abc27.com/news/local/dep-unveils-new-solar-energy-plan/1297270216
https://www.northcentralpa.com/news/dep-releases-draft-plan-of-strategies-to-reduce-barriers-to/article_b82e7b4e-849a-11e8-b3c2-d33f29c6149f.html
https://www.northcentralpa.com/news/dep-releases-draft-plan-of-strategies-to-reduce-barriers-to/article_b82e7b4e-849a-11e8-b3c2-d33f29c6149f.html
https://pv-magazine-usa.com/2018/07/13/pennsylvania-lays-out-a-plan-for-11-gw-of-solar-by-2030/
https://pv-magazine-usa.com/2018/07/13/pennsylvania-lays-out-a-plan-for-11-gw-of-solar-by-2030/
http://paenvironmentdaily.blogspot.com/2018/03/finding-pas-solar-future-stakeholder_9.html






https://www.eia.gov/electricity/monthly/current_month/epm.pdf



http://www.pjm.com/-/media/planning/gen-retire/pending-deactivation-requests.ashx?la=en
http://www.pjm.com/-/media/planning/gen-retire/pending-deactivation-requests.ashx?la=en
http://www.pjm.com/planning/services-requests/gen-deactivations.aspx
https://energy.gov/maps/renewable-energy-production-state
https://www.eia.gov/electricity/data/browser/
http://kleinmanenergy.upenn.edu/sites/default/files/Pennsylvania%27s%20Gas%20Decade.pdf



http://kleinmanenergy.upenn.edu/sites/default/files/A%20Case%20Study%20of%20Electric%20Competition%20Results%20in%20Pennsylvania_0.pdf
http://kleinmanenergy.upenn.edu/sites/default/files/A%20Case%20Study%20of%20Electric%20Competition%20Results%20in%20Pennsylvania_0.pdf
http://www.papowerswitch.com/
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https://www.energy.gov/sites/prod/files/2017/01/f34/2017%20US%20Energy%20and%20Jobs%20Report_0.pdf
https://www.bls.gov/ooh/construction-and-extraction/solar-photovoltaic-installers.htm
https://www.thesolarfoundation.org/national



http://www.thesolarfoundation.org/wp-content/uploads/2017/06/TSF-Census-Future-State-Solar-Jobs-2021.pdf
http://www.thesolarfoundation.org/wp-content/uploads/2017/06/TSF-Census-Future-State-Solar-Jobs-2021.pdf
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https://www.pjm-eis.com/
http://www.puc.pa.gov/Electric/pdf/AEPS/AEPS_Ann_Rpt_2017.pdf





















https://www.energycommunity.org/






http://sam.nrel.gov/
https://www.nrel.gov/docs/fy14osti/61019.pdf



http://www.puc.state.pa.us/Electric/pdf/AEPS/AEPS_Ann_Rpt_2015.pdf
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http://atb.nrel.gov/
http://www.synapse-energy.com/sites/default/files/A-Solved-Problem-15-088.pdf
http://www.synapse-energy.com/sites/default/files/A-Solved-Problem-15-088.pdf






























http://www.synapse-energy.com/sites/default/files/SynapseReport.2012-11.RAP_.EE-Cost-Effectiveness-Screening.12-014.pdf
http://www.synapse-energy.com/sites/default/files/SynapseReport.2012-11.RAP_.EE-Cost-Effectiveness-Screening.12-014.pdf
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http://www.nrel.gov/docs/fy13osti/56290.pdf






http://aceee.org/sites/default/files/publications/researchreports/u1710.pdf
https://aceee.org/sites/default/files/state-eers-0117.pdf



http://www.dot.state.pa.us/public/dvspubsforms/BMV/Registration%20Reports/ReportofRegistration2016.pdf
https://www.nrel.gov/grid/eastern-wind-data.html






























https://dced.pa.gov/programs/solar-energy-program-sep/
https://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/pennsylvania/energy-investment-partnership-report-2.pdf
https://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/pennsylvania/energy-investment-partnership-report-2.pdf



http://www.masssolarloan.com/






https://www.energy.gov/eere/slsc/rationale-and-goals-loan-loss-reserve-funds



http://www.rggi.org/
http://rggi.org/docs/ProgramReview/2017/08-23-17/Announcement_Proposed_Program_Changes.pdf
http://rggi.org/docs/ProceedsReport/RGGI_Proceeds_Report_2015.pdf












https://www.lazard.com/perspective/levelized-cost-of-energy-2017/



https://www.rmi.org/news/buyers-roadmap-pushing-corporate-renewables-new-heights/









https://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/pennsylvania/pa-clean-energy-market-report-1.pdf



http://www.mass.gov/guides/net-metering-guide
http://www.cpuc.ca.gov/General.aspx?id=5408
https://www.communitysolarhub.com/



http://www.communitysolar.psu.edu/
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